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NOTICES. 

NEXT WEEK. 

Tuesday, November 27th, at 4.30 p.m. 
(Dominions and Colonies Section.) Vis- 
count Burnham, C.H., LL.D., D.Litt., 
M.A., “ The West Indies.” Lord Askwith, 
K.C.B., K.C., D.C.L., Chairman of the 
Council, will preside. 

Wednesday, November 28th, at 8 p.m. 
(Ordinary Meeting.) Sir Henry John 
Gauvain, M.A., M.D., M.Ch., Medical 
Superintendent of the Lord Mayor Treloar 
Cripples’ Hospital, “The Effect of Sun, 
Sea and Open-air in the Treatment of 
Disec^e.” Lord Dawson of Penn,G.C.V.O., 
K.C.M.G., M.D., F.R.C.P., wiU preside. 

Further particulars of the Society’s 
meetings will be found at the end of this 
number. 


COUNCIL. 

A meeting of the Council avhs held on 
Monday, Noveinlxu* 12th ; Pi’esent : — 

Lord Askwith, K.C.B., K.C., D.C.L. 
(in the Cliair) ; Lord Blyth ; Sir William 
Henry Davison, K.B.E. , D.L. ; Mr. 
Edw^ard Dent, M.A. ; Sir Robert Had field, 
Bt., D.Sc., D.Met., F.R.S. ; Rear-Admiral 
James do Courcy Hamilton, M.V.O. ; Sir 
Thomas Holland, K.C.S.I., K.C.T.E., D.Sc., 
F.R.S. ; Major Sir Humphrey Leggett, 
D.S.O.. R.E. ; Sir Philip Magnius, Bt. ; 
Dr. William Henry Maw, M.Inst.C.E. ; 
Mr. John Slater, F.R.I.B.A. ; Sir George 
Sutton, Bt. ; Mr. James Swiiiburne.. F.R.S. ; 
Mr. Alan A. Campbell Swinton, F.R.S. ; 
Mr. Carmichael Thomas ; and Dr. J. 
Augustus Voelcker, M.A. ; with Mr, G. K 
Menzies, M.A, (Secretary of the Society), and 
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Mr. S. Digby, C.I.E. (Seeret-ary of the 
Dominions and Colonies and Indian Sections). 

On the nomination of H.R.H. Tlie Duke 
of Connaught and Stmtheam, President 
of the Society, Sir Dugald Clerk, K.B.E., 
D.Sc., LL.D., F.R.S., was elected a Vice?- 
President of the SocMety a.n<l a Membc^r 
of the Council. 

Arrangements for papei's to be read 
after Christmas were furtber considered. 

Other formal business was transacted. 


SWINEY PRIZE. 

Attention is drawn to tlu^ fact that tlie 
last day for receiving entries for the Swinoy 
Prize is November 30th, 1923. 

The prize is a cup, value £100, and 
money to the same amount, and is offernd 
on this occasion for the >)est }>iibHsliecl work 
on general Jurisprudencti. 

Any j)er8on desiring to submit a work 
in competition, or to recommend any 
work for the consideration of the judges, 
should do so by letter, addressed tc> the 
Secretary of the Society, by the date 
mentioned above. 

Notice of the compethion was ])rinted 
in the Journal of June 1st, 1923. 


SECOND ORDINARY MEETING. 

WEDNESDAY, Novembkk 14th, 1923; 

Mr. Alan A. Campbell Swinton, E.R.S., 
Ex-Chairman of the Council, in the Chair. 

The following candidates were jiropased 
for election as Fellows of the Society 

llurnhaui, Walter Witt, Ijondoii. 

.lack. JameN, New Kuiiinoch, v\yr.slure. 

•lacques, Cilbert Ontario, ('anada. 

Mark|L;r:if, Miys Agnes, 'Phe Hague, Netherlaiuls. 
Peterson, Pre.Hident Elmer (Jo«)ri£e, Ph. I)., A..M., B.S., 
Logan, rta!., U.S.A. 

A paper on “ T^lojdiotographic, T61auto- 
graphie. Television {avec Experiences et 
Projections) ” was i-ead b^' M. Edouard 
Belin. 

The paper and discussion will l^e published 
in a subsequent number of the Journal, 


REPRINT OF HOWARD LECTURES. 

The Howard Lectures on “ Tlie Develop- 
ment of the Steam Turbine " by Stanley 
S. Cook, B.A., M.I.N.A., M.I.M., have 
been reprinted from the Journal^ and the 
pamphlet (price 2«.) eaii be obtained on 
application to the Secretary, Royal Society 
of Arts, John Street, Adelphi, W.C. 2. 


PROCEEDINGS OF THE SOCIETY. 

FIRST ORDINARY MEETING. 

Wednesday, November 7th, 1923. 

Lord Askwuth, K.C.B., K.C., D.C.L., 

Chairman of the Council, in tlu^ Chair. 

The Chairman delivereil tin* following 
Addivss : 

EXHIBITIONS. 

By Lord Askwith, K.C.B., K.C., D.C.L., 
Chairman of the Council. 

With the coming of the great British 
Empire Exhibition at Wembley in 1924, 
it may Ix^ well to reflect for some brief time 
oil thc^ subject of Exhibitions, and even to 
consider some aspects of the possible bearing 
of such an Exhibition as tliis on Science, 
Art and Industry. The importance of 
the subject is further enlu^ne^d when it is 
rernembeitid tliat an Ernpiit^ Economic 
Conference is even now' l>eiug held lietween 
the principal repi’esentatives of all parts of 
the British Empire, and that the coming 
Exhibition is s})eciall.\' to illustrate the 
products of the British Empii%^ iu Science, 
Art and Industry. 

It seems to Ihv particularly apposite 
that in an inaugural address your 
Chairman’ should consider the subject, 
although, owing to the numerous reixirts, 
lectures and articles which have emerged 
from a succession of exhibitions, much that 
could bti said must necessarily be rei^etition 
of ideas and statements already published. 
Rei^tition is at least surrounded by many 
advantages which I need not now discuss, 
but the apposite (character of the subject 
arises from the fact that, as Sir Henry 
Trueman Wood remarks in his fKlmirable 
History of the Royal Society of Arts, “ it 
max' certainly be claimed for the Society 
that it initiated the idea of Industrial as 
well as Fine Art Exhibitions.” He adds 
that thci'c seems no doubt that the earliest 
industrial Exhibition of which there is 
any i*ecord, was the Exhibition, held by the 
Society of Aits in 1701, of Agricultural and 
other Machines, for w'hich the Society had 
offered prizes.” 

Sir Henry mentions Exhibition after 
Exhibition supported by the Royal Society 
of Arts, culminating in the great Exhibition 
of 1861, and the various efforts which 
since that day have been made in this and 
other countries, until Exhibitions have 
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become a natural feature called for at 
intervals in all parts of the world. No 
longer are they viewed with the surprise 
evoked by the small but brilliant display 
given in 1851, that great work for whicli 
the Royal Society of Arts was so largely 
responsible, and with which the name of 
Prince Albert, the father of our President, 
will ever be identified. May our Royal 
Family ever continue to inainUiin that 
honourable tradition ! A concise historical 
account of these and subsequent exhibitions 
can be recul in Sir Henry’s book, which 
every member of the Royal Society of Arts 
might well purchase, and it may be 
mentioned that in 1851 Prince Albert 
suggested that a series of lectures should 
be given at some of the Society’s meetings 
“ on the probable bearing of the Exhibition 
on the various branches of Science, Art and 
Industry,” a proposal which led to 24 
lectures by eminent Icctui-ers and may b * 
a precedent for persua<ling speakers of 
the present day to give us in this hall the 
advantage of their study of the Exhibition. 

A list of exhibitions from 1851 down to 
1907, prepared by Sir Henry '^Prueman Wood, 
was published in the Jourtml of November 
8th, 1907 (Vol. 56, No. 2868.) The list 
is intended to include, besides the genuine 
International Exhibitions, all industrial 
and technical exhibitions of an important 
character. The list, for the 56 yeais 
between 1861 and 1907, takes note of 374 
exhibitions, of which 71, or more than 
one-fifth, were held in London. T^hey w'ert^ 
of very varying character, but if numbers 
only are taken, the rest of the United 
Kingdom and France come next with 40 
each, the United States held 24, and 
Australasia 22. I think later officei*H of the- 
Society might well prepare a subsequent list 
and keep the record up-to-date. 

Making, therefore, no apology for con- 
sidering the subject before this Society, 1 
would initially emphasize the fact that 
exhibitions have been marked by varied 
and continuous growth. During the course 
of the 150 years new theories and aims 
have necessarily been developed. Unless 
there had been elasticity and adaptability, 
it is plain that so world -wide a system would 
not have come to stay, and in point of fact, 
the theory has extended, as it were, both 
vertioaUy and horizontally. No particular 
laws seem to b^ve governed this extension. 
In truth, growth has been very haphazai-d. 
Given a show, such as that of agricultural 


and other machines in 1761, the horizonUil 
extension has enlarged the number and types 
of agricultural machines exhibited, and 
added to the exhibition of agricultural 
machines over\’ conceivable kind of business 
connected with them, widening the band to 
incliule earths, animals and vegetables. 
Given, again, a show such as that of 1851, 
the vertical exkmsion has embraced mon) 
and mom (countries, more and more products, 
and moi*o and morn additions and side 
shows only remotely connected wnth the 
main principle. The growth of the vertical 
extension has Ix^en apt to become so gi'cat 
that it has occurred to promotem tliat 
sectional exhibitions must bt) held, such as 
for Fisheries and Inventions, embracing the 
conception that by taking different sections 
the general exhibition could bo broken up, 
and that exhibitions could be held every 
year, thus, in a manner, again rt^tuming to 
the hf)rizontal rnethotl. The haphazard 
growth of th(? system brought its own 
condemnation. Fnough interest coidd not 
be aroused in (*ach special section, enough 
time| was not givx'ii to the preparation and 
adequate presentment of the sections, and 
the public became frankly bored with a 
similar yearly exhibition of sidf> shows, of 
which the novelty had worn off, with some 
industry atta(*hcd to them in which they took 
minor interest, and in which the scientists 
and the industry itself found themselves 
neither ])ropcrly prepared nor in any better 
position than y^raetical relegation into a side 
show which gave a name to the exhibition 
for the curivnt year. 

If distrust and doubt Ix^gan to l?e preva- 
lent in this country, they ^^'erc^ not destroyed 
hem, and indeed spread to other countries, 
when calls were miule for exhibitions in 
Paris in 1900, St. Louis in 1904, and again 
in Rrussels in 1908. The si)eeil with which 
exhibitions hdlowed one another, the heavy 
expense and tlifficulty of organisation in- 
separable from exhibitions such as that of 
St. Ixniis, and in many cases the doubtful 
tul vantages to mannfacturoi*s seemed to be 
onerous burdens. It is to the .credit of 
this country that it initiated an attempt 
to bring some oitler into the system, not 
only in Great Britain, but, after the Brussels 
Exhibition, into the arrangements which 
could be made with other countries as to 
the times and scope of Exhibitions. So far 
as this country was concerned, the initiation 
aioso from the imiK)rtaiice of enquiring into 
the expenditure of public money. A Com- 
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mittee wc» appointed **to enquire and report 
as to the nature and extent of the benefit 
accruing to British Arts, Industries and 
Trade from the participation of this country 
in Crreat Ihtemational Exhibitions ; whether 
the results have been such as to warrant 
His Majesty’s Gk)vernnient in giving financial 
support to similar exhibitions in future, 
and, if so, what stops, if any, are desirable 
in order to secure the maximum advantage 
from any public money expended on this 
object.” 

The Committee, in their report, illustrated 
the haphazard methods which had been 
customary. Tliey remarked that “the 
participation of this country in great 
international (exhibitions has never been 
governed by any (continuous or clearly 
defined principles.” Tliey also stated : “ One 
of the most striking facts revealed by an 
examination of the Official Reports of tlu^ 
Royal Commissions, w’hich have acted on 
behalf of this country in the past, is the 
absence of continuity by which their work 
has been characterised. T"he participation of 
Great Britain in each suc(x?)ssive exhijiition 
would appear to have been created as if it 
.were an entirely new pmblem, unconnected 
with those that had gone before, and little, if 
any, attempt seems to have been niade to 
apply to one Exhibition the lessons derived 
from another.” My study of the Reports 
leads me to the conclusion that the Corn 
mittee correctly stated the position, although 
Cole and Owen had done as much work as 
pioneers could well do. 

The effect of this system was refiected 
in tile result, which was thus described : 
“ There appears to bo little doubt that, 
taken as a whole, the British sections at 
all the more recent exhibitions have not 
afforded an adequate and satisfactory repro- 
sentatipn of the nation’s industries. With 
the exception of the Arts Exhibits, which 
at re(^t exhibitions have undoubtedly 
attained a high degree of excellencxi, the 
'goods exhibited in the British sections 
would appear to have been of very uneven 
quality.. Many of the more important 
industries of this country, if represented 
at aU/ 'were represented by firms of minor 
importance. The exhibits of many of 
thm fiixns were often creditable to them- 
selves, but it cannot be said that they were 
representative of the best productions of the 
country, b| that they compared as a whole 
favoura^y with the exhibits of other 
countries.” The lastsentence ai^ieais to me 


to be too drastic a criticism. 

Any praise in this summing up was 
distinctly faint, and certainly did not say 
much in favour of British power of organiza- 
tion. 

In (consequence of the Coinmittee’s report, 
an Exhibition Department under the Board 
of Trade,* attached to the Commercial 
Department, of which I was then the 
head, was established here, and after the 
Brussels Exhibition that Department was 
able to take steps for bettor International 
arrangements in regard to the holding of 
exhibitions. It owed, perhajis, its influence 
to the manner in which the British section 
at Brussels was worked, emd, after a dis- 
astrous fire, restored speedily and well. 

The whole of that Exhibition would have 
come to grief if this country had failed to 
exhibit, and one of the best sections had 
been non-oxist(mt. It is to the credit of 
the Government of the day, and the 
efforts of Lord Lytton, that £60,000 was 
at once given to resuscitate the section, 
cmd to the credit of our industries that 
manufacturers, including Sir Frank Warner, 
a member of your Council, worked hard to 
produce a fine section, and, incidentally, to 
earn much gratitude from Belgium. 

So successful was the exhibition, that 
other coimtries, of which I think Brazil 
was the most prominent, wanted exhibitions 
of similar character. Brazil hold an Exhibi- 
tion on the Centenary of Independence, 
which was largely supported for political 
reasons, but the experience of the cost to 
governments and to manufacturers, and also 
of the time and trouble involved, h&d been 
a valuable lesson. Our country took thq 
lead in an endeavour to put on some reason- 
able basis, in collaboration with other 
countries, when and where exhibitions were 
to be held ; and what exhibitions should 
receive other support beyond the (3om- 
petition of such manufacturers as desired 
to particii>ate. It is too much to force 
manufacturers continuously to send their 
goods to the ends of the earth, to any and 
every exhibition which may be announced, 
however badly the preparatory work has 
been done, and however little interest or 
result may be acquired in the country 
where the exhibition is held. 

So far as international exhibitions are 
concerned, the efforts of promoters require 
strict examination, and casual faddists 
or profitmongers should be discounted. 
Anyone can exercise ingenuity in suggesting 
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'exhibitiotis or hope to gain notori(>ty or 
profit by their promotion, but these efforts 
ought, by reasonable arrangement, to be 
silted, euid these ** highwa 3 anen ” treated 
at their proi^er worth. 

The result of our endeavoui's ended in 
•a Convention signed at Pferlin in December 
1912 by 15 European countries and Japan, 
but never ratified. Its main obj'r^cts were 

to limit the number of great international 
exhibitions and to establish a uniform code 
uf regulatirms with a vie^* to reforming 
their organization and administration.*’ It 
was laid down that at least three years must 
intervene between great international exhibi- 
tions, and useful rules on official patronages 
uniform regulations, fire, juries, and the 
Hsuppressioii of abuses weiv pro[)OHed. At 
«ome futuiv date ratification of this Con- 
vention, with such amendments as lat.M* 
prac.'tiw^ can suggest, may ht^ desirable. 

The study of the work of this Department 
and of the literature of exhibitions, leads 
me to the conclusion that in the carriage of 
exhibitions at least three main principles 
ought always to be borne in mind, the 
principles of careful preparation, of efficient 
organization, and of sympathetic manage- 
ment both before and after the exhibition. 

The principle of careful preparation 
would include the abolition of the hapliazard 
growth of which I have spoken. It would 
include consideration of the scope of the 
exhibition, the object, aim, and value ; 
and, if the scope of €ui exhibition, whether 
international or local, has been properly 
considei'ed and defined, and a competent 
authority has decided that an exhibition 
is desirable and ought to be held, either 
in any particular place, or for any particular 
sections of industry, the succeeding step 
is that there should be ample time for 
preparation and plenty of sjmde-work given 
to the foundations. 

Many an exhibition has gone to grief 
for lack of due perception of the importance 
of time and spade-work. Exhibitions 
cannot be improvised and brought into being 
by saying that they should be held. The 
history of exhibitions is strewn with cKscounts 
of the losses and disappointments caused 
by the lack of that very obvious principle, 
tlto necessity of preparation ; cuid, owing to 
the lack of machinery for determining 
whether the participation of this coimtry 
was desirable^ or not, decisions to take part 
in an exhibition have been often taken 
by our Qdvemments at too late a date to 


permit of proper preparation of the British 
sections. Too many masters, lack of organi- 
zation, slackness or delay on the part of 
sections of industry or representatives of 
particular countries, are only a few of the 
many factors which may lead to trouble. 
Proud should be the managers of any 
exhibition who may be able to say on the 
day of opening ; “ There is a completed 

work to which we have nothing further to 
add.” 

The second principle, akin to early 
preparation, is that of efficient organization. 
Each country or each trade may require 
organization of its own, but there must 
necessarily be. some central authority to 
hurry up the sluggard and, as far as i)os8ible, 
to prevent schemes or plans alien to the 
exhibition as a whole. Such organization 
ought to be settled from the very first, or 
else there are sure to be misunderstandings 
or even disaster. We in this country, in our 
usual English way, seem to repose confidence 
in Committees. The coming Exhibition 
started with an Executive Council, Com- 
mittees of Management, Finance, Accounts, 
etc., and Creneral Manager, whose place has 
now been taken by an Administration 
Committee, commonly called The Big 
Five,” under whom work a Director of 
United Kingdom Exhibits, a Controller of 
(leni^ral S.uvices, a Controller of Stadium 
iiiid EnUn’tainmeiits, and a Finance Manager. 
Our Committees are not confined to a 
central committee, but extend to sub or 
minor advisory committees relating to each 
trade and biaiich of a trade. These com- 
mittees expand still further — ^to conferences 
and to congresses. Thus it is stated that, 
for the coming Exhibition, “the Textile 
Institute of Manchester, in co-operation 
with the leading textile federations and 
associations, is organizing an Empire Textile 
Conference. A general committee has been 
formed composed of leading men in the in- 
dustry. The object of the conference will be 
to promote the commercial, technical and 
scientific knowledge of the textile industry, 
to bring about a closer relationship with 
various parts of the Empiro. and to discuss 
problems of production, distribution and 
consumption, with a view to co-operation 
where possible.” 

“ The Convention of the Associated 
Audvertising Clubs of the World, which is 
being organized by the Thirty Club of 
London, will make Wembley the focua of all 
the principal advertising organisations of 
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the world. The Institution of Mining and 
Metallurgy and the Decimal Association 
have also arranged to hold conferences, 
while among the subjects still under con- 
sideration are migration, education, child 
welfare, labour, public health and retail 
distribution/' Tlie biggc'st confomuc will 
be the World Power Confei’ence. 

“ Apart altogether from open conferences 
of this kind, many industrial and other 
organizations have already armnged to 
hold their annual congresses at Wembley, 
where they will have the benefit of the 
experience and counsel of overseas visitors, 
and a conunittee has been established to 
settle about these and other congresses/' 
And then there are the juries, but of these 
more anon. 

Other countries have had systems difTerent 
from our own. France, wheiv exhibitions 
wei*e .so fostered by the f^i-st NapoUnjii, and 
where, since 1851, exhi>)itions have l>ecn 
so remarkable, has a system which has been 
thus described ; “ The principal feature 

of the French system is f.hat practically 
the whole of the work of organization is 
[performed by a Committee of the Exhibitors 
themselves . nominally under 

the control of a (Commissioner (ieneral 
appointed by tlie Ministry of Comincr<;e. 
All the active work of preliminary invt^tiga- 
tion and organizing the <?xhibits is under- 
taken by the Committee, and practically 
the whole of the cost of the French section, 
witli the exception of exhibits of an uii- 
i*emuuerative nature, such as Rdueation, 
Art, Social Economy and the like, is borne 
by them.” The Committee is controlled by 
a (Council elected by themselves every three 
years, and there are Executive Committees 
for (1) Propaganda. (2) Empiiry and Pre- 
liminary Organization, (.*1) Entertainments 
and Receptions, and (4) Accounts and 
Publications. By this system continuity 
has been obtained, there has been self- 
government by indu.stry, and the general 
excellence of French exhibits is a strong 
testimony to their power of organization. 

In Germany before the War, the system 
was entirely different. The organization, 
preparation, and supervision of the German 
sections was done by a single official, 
nominated by the Chancellor and appointed 
by the Emperor, This Commissioner was 
resptjiiMible for largo siuns paid' by the 
Government, and his power was practically 
supreme. Any member who saw the large 
isolated German section at Brussels will 


realise that by this means unity of scheme 
was obtaineil, that heavy expenditure must 
have been incurred, and that a peculiar 
effort seemed to ha\'o been made to produo? 
an effect and to attract the public by an. 
unusual, if not bizarre, display. 

We ill this ci>untry have, owing to lack 
of continuity, ha<l no entirely fixed system. 
In the more iixiportant exhibitions, though 
not in the coming Exhibition, the British 
section has usually been in the hands of a 
Royal Commission, but the Committee of 
1906 reported, that “the evidence obtain- 
able with regard to the organization of the 
British sections at most of the exhibitions 
is for the most part of a ver>’ vague and 
iineertain nature. The information con- 
tained in the official reports is often in- 
complete, and it is difficult to form from 
them any clear idea as to the maimer in 
which the grants were expended and the 
exhibits organized. . . As a general 

rule, it may be saiil that tla^ assistance 
afforded by tlu* Government to British 
exhibitoi*s has betMi confined to the jirovision 
of an organization which would enable them 
to display their goods if they dt^irod to do 
HO at their own exfiense. W’ith but very 
few exceptions, the whole (50st of the pre- 
paration, transport, insurance, installation, 
and decoriitiou of the exhibits appears to 
have been borne by the oxhibiUxrs them- 
selves, aiul few' inducements were <.>fTered by 
the Organizing Body with a view Uj scouring 
the co-operatioii of firms who were, unwilling 
to exhibit for their own pciNoiml profit.” 

The result of this .sytom was scathingly 
criticized in the report of His Majesty's 
Commissi onei'H aftiM* the Paris International 
Exhibition of 1900. They made remarks 
.like these : “In the British section every 
cxliibitor ii.scjd hi.s space in aeeordane*^ with 
his own fancy and showed what he pleased.” 
The appearance of “ the undignified collec- 
tion of show (‘.ases of different sizes and 
designs which filled the British .space was 
little less than painful.” “As a rule, a 
British manufacturer will only exhibit 
if ho can select his owm goods, and display 
them in his own way, and in his own show 
case. He is impatient of advice ; he will 
not submit to dictation ; he will not shai’e 
a showr case with others ; nor will he join 
w'ith others to adopt a uniform plan of 
arrangement.” 

The result of this extreme individualistic 
attitude, though it has some merits in 
principle, prevented any really compre- 



November tSrd, 1923, 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


7 


hensive display of the principal manu- 
facturers of the country. There was delay 
))efore Royal Commissioners, if any, were 
appointed. Other countries got the best 
sites. Insufficient space was obtained. 
The best firms often stood aside and failed 
to exhibit. There was competition for 
insiurances, freight,. and labour, with imdue 
expenditure. One exhibit might be com- 
pleted, while others all round it were un- 
finished, empty, or disfiguring ; and visitors 
will not face sawdust. 

An attempt was made at St. Louis with 
some success in the direction of collective 
exhibits, and the advice of the Paris Coin- 
missioners that the best ho|x> of the futurt^ 
lay in well -organized collective combination, 
coupled with symmetrical arrangenajut, lias 
borne more or less fruit. 'Fhoae Com- 
missioners, however, repeated the warning. 

It is essential that the preparation of 
such exhibits should be begun in ample 
time.” 

It remains to Ix^ seen whether the “ Big 
Five " will have successfully organized the 
coming Exhibition, but from the notices 
of their efiorts, it would appeaj’ that a 
distinct advance, in spite of the very many 
diveme lines, old and new, upon which they 
liave to work, will bo shown in 1924. No 
pivjudicial opinion should be ba.sed upon 
the incidents of one football mat<‘h ; and 
Hideed, the experience then gained may have 
been very serviceable. Jf their success 
transcends any pi-evioits experience since* 
1851, lessons of value may be obtained 
which should indicate tin* best methods 
of preserving continuity in the futun*. 1 
trust that they may not lx* lost sight of. 

The third princijde to which 1 alluded 
was sympathetic maiiagemcnt . 'J'here must 
be executive oflfic<*rs, and in 190(5 it was 
reported that “ the san^e lack of continuity 
that has cliaracterise<l the ap[)ointir^ent of 
Royal Commissions in the past is also 
noticeable in the selection of executive 
officers.” The Corimiittcc saiil the Secretary 
of the Royal Commission, when established 
for an Exhibition, had not only done much 
of the active work of organization, but in 
most cases had acted as the Commissioner 
'General of the Exhibition itself, and had 
usually taken charge of tlu: work of instal- 
.lation, decoration and general management 
of the British section. It is obvious that 
work of this character requires first class 
men, involving, as it does, not only energy, 
application, .training, and experience, but 


also great sympathy and f>owei* of dealing 
with men. In the past Sir Henry Cole 
was a very dominating pei'sonality, and at 
a later date Sir P. Cunliffe Owen was well 
known for his energy and skill. But in 
1906, it was said that though it was " mainly 
upon this one officer that the success or 
failures of the national display as a whole 
depends, it is not a little surprising to find 
that in no tw^o of the more important 
exhibitions in which this country has taken 
place since 1878, has the post of Secretary 
and Commis.sioner-Cpnc‘ral been filled by the 
same man.” Sir P. Cunliffe Owen, .vecretary 
at Paris and Vienna, may po-ssibly be an 
excel)! ion to this statement. 

That the work of management is no 
sineeure, may be aptly illustrated by the 
c‘xtract I have already quoted from the 
report of the Paris Commissioneis in 1900, 
on the extreme individuality of the British 
exhibitor. In 1908 Mr. IJ. F. Wintour took 
up the office of manager and did remarkably 
well in the Brussels Exhibition. Heeontinued 
liis services as a Civil servant on l.)ehalf of 
the Exhibitions Departinc^nt of the Board 
of Tmde at other exhibitions, w’orked in all 
the initial .stages of the present 1‘ixhjbition 
as a general Manager, and, 1 understand, 
receives payment in an advisory capacity 
at the present time. The work, however, is 
too much for man, though the division 
of authority is not an eas>' ]*roblem to solve. 
In our usual way we now liave a Committee*, 
or Board, aidc'd by other Committees, 
amongst whose membeis it is pleasant to 
know that Colonel H. W. G. Cole, gi'cmdsoii 
of Sir Henry Cole, who won fame in 1861 
and 1862, is a Chief officer of the British 
Government Pavilion and in charge of some 
remarkable exhibits. It is to be hoped that 
the general experience may lead to a report 
on the best method of clealing with the 
difficulties of the future, and laying down 
right lines for a developing institution, and 
for continuity, ev'en if great international, or 
Kinpiit*, exhibitions do not often recur, and 
give place to the less exjjensive exhibitions 
of special products or tiwles. 

Among other general (piestions which 
have been always debated, may be mentioned 
the subject of juries, and. the question of the 
value of exhibitions. As to junes, it is 
difficult to dispense with them, and still more 
difficult to ensun* that their awards should 
not bt too numerous or too open to 
criticism. Allegations of intrigue and 
favouritism are easy to make, and difficult to 
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controvert. Continuity, expert knowledge, 
sufficient numbers, methods of appoint- 
ment and selection, are factors which 
have to be considered. The work of judging 
requires care and knowledge. The Berlin 
Convention laid down some useful rules, 
suggesting divisions into grades and restric;- 
tiori of numbers, on the principle that juries 
would have to continue. On the whole, 1 
think it may be said that British jurois 
have been remarkable by the care which 
they have exercised. It is perhaf)s be(j*iuse 
we are here so accustomed to the jury 
system. At any rate, it is a traditional 
system in this country, and tliough it has 
from, time to time been criticized us un- 
satisfactory, it has been so generally used 
ever since 1851, and is in such general 
demand for exhibitions of all kinds, such 
as shows of the Royal Horticultural Koeietj^ 
that its continuance almost appears to be 
certain in many (ixhibitions, though whole- 
sale and indiscriminate distribution of 
awards may be curtailed. The methods of 
judging and the employment of right men, 
are, of course, details in which improvem(‘nt 
by experience can from time to time bo made. 
It may be that for the avoidance ni 
rivalry between mother-coiuitry and 
dominions, and between the oveiseas 
countries themselves, in this particular 
exhil^ition at Wembley, so imjaaciicably 
vast for correct grading in terms of exeollenee 
and efficiency of products, awards ami the 
rivalry of awards, and the empkiy incut of 
juries, can be reduced or even eliminated. 
The proposal has been made and ha*^ received 
wide acceptance. If that course should be 
taken the ofTfct would be interesting judge 
and might indicate variant experiments in 
the future. 

On the question of the value of exhibitions 
much might be said. It is difficult to 
estimate the value to the country as a whole, 
or to the manufacturers and exhibitors in 
general or in particular. For the country 
as a whole a good exhibition can scarcely 
be without considerable value. Education 
and knowledge are increased. Invention 
and the application of science to industry 
are stimulated. A great deal of innocent 
amusement is given. • There is a certain 
binding link which results from the common 
purpose. To manufacturers and 'exhibitors 
in general I am^indined to think the value 
is also great. Advertisement at the present 
day improves by leaps and boimds, and an 
exhibitiion is a vehicle by which ready and 


great advertisement may often be obtained. 
New and unknown firms have an opportunity 
of coming into notice. Novelties and 
articles for which there is little demand 
become known, and may quickly appeal 
to the consuming public. There is, for 
instance, the well-known story of Bass's 
beer, and how the firm made t,heir fortime 
by supplying that beverage in the thirsty 
summer of 1851, and never looked back 
since. And, lastly, not only are the Art 
sections generally the most attractive parts- 
of the Exhibition, but have generally 
proved of value to artists themselves. 

As regards particular firms or individuals,, 
the evidence must necessarily bo mixed. 
There can be no statistics of benefit. Firms 
are not likely to disclose, even if they can 
gauge, the actual i*osults direct or indirect,, 
which they have obtained. They will 
judge exhibitions by what they think is 
the result. In some cases they will gi-umble 
at the trouble, the expense, and the time. 
They will allege diselosui*e of inventions,, 
the unfair copying of their exhibits, and 
even the copying of a trade in which they 
hoped to have a monopoly. 

In the Report of the Commissioners for 
the International Exhibitions at Brussels, 
Rome and Turin, in 1910 and 1911, it is 
remarked that “participation in an Inter- 
national Exhibition, like other forms of 
advertisements, may lead to results which 
it is very difficult, if not impossible, to 
trace, and in considering benefits derived 
from an exhibit it should, therefore, be 
borne in mind that, although no actual 
increase in business may be traceable,, 
abstention from the Exhibition might have 
resulted in loss of prestige ant I consequent 
diminution of sales.*’ 

Perhaps the most important point for any 
firm or individual to consider is to have a 
capable agent, so that the exhibitor may 
not have to complain that success has not 
attended efforts in comparison with others 
owing to faults which may be due to bad 
organization, bad salesmen, or bad methods 
of showing exhibits. 

These general remarks only indicate 
some factors in a large subject, and some 
of the principles and questions which I 
believe are vital to it. A present ques- 
tion, the British Empire Exhibition, is 
iinmediately before us, a mere stepping 
stone, I tj^k, in the developing future,, 
but a stepping stone of great importance, 
from which many lessons may have to be- 
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deuced. Not the least of these lessons is the 
feM3t that this is the third great exhibition held 
in this country after the exhibition of 1 85 1 and 
the comparatively unsuccessful exhibition of 
1862 ; and that our attention is continually 
directed back to the exhibition of 1851» 
of which the material results now visible 
are the building called the Crystal Palace, 
the Victoria and Albert Museum, and the 
Science and Art Department, with many 
minor derivatives such as the recent exhibi- 
tion of “ Industrial Art of l^'o-day,” by the 
British institute of Industrial Art, at the 
Victoria and Albert Museum. That Ex- 
hibition of 1851 marked an epoch. Will this ? 
The first impression coming to my mind in 
the consideration of 1851 is Uie vast gulf 
between that epoch and this present year, 
particularly in the aspirations and ideas 
of the world at that time, and in the develop 
ments of art, science and commerce, which 
have, in fact, occurred. The second is 
but an idle speculation, whether in the year 
2000 the same result will have occurred, 
and all our aspirations and ideas and all 
the developments of art, science and com- 
merce, marching with the increased velocity 
of accumulating force, will have taken ;i. 
course utterly different from any present 
anticipations, but proceeding, as they have 
done since 1851, in a manner scarcely 
noticed by the overlapping generations of 
men. 

There are but few men now who can 
throw their minds back to 1851, but without 
appeal to their memories, it will be sufficient 
for the purpose of indicating the gulf to 
mention a very few documentary proofs. 
Tlie most salient example 1 can find is 
contained in the changes seen, and con- 
siderably aided by, the late Admiml of 
the Fleet, Sir Arthur Wilson, whose life 
ha& recently been published. That officer 
fought in the Crimean War in 1855, in the 
Egyptian War at El Teb, and only retired 
from work for the Navy in the summer of 
1918, very nearly the period of time to which 
I have alluded, l^tween the Crimean 
and the Egyptian Wars alone he witnessed 
or worked at the invention and use of the 
torpedo, the invention of the submaruie 
mine, the use of long distemoe signalling, 
the advance of scientific gunnery, and the 
revolution in ship construction between 
the old three-decker “Algiers,” €wid the 
battleship “Jhflexible,” a ship now thro^ 
into the scrapheap, in comparison with 
“Nelson ” and “ Rodney ” and other famous 


monsters of the sea. Since the Egyptian 
War up to 1918, the developments are too 
numerous to describe. No dream of the 
air, or wireless communications, or the 
spread of the turbine engine or the develop- 
ment of oil, or the submarine ship, engag^ 
the practical mind of Sir Arthur Wilson 
in the Egyptian War, yet he lived to see 
them all commencing their careers. 

Comf)are this with the considered opinion 
of Captain Washington, R.N., F.R.S., given 
before the Society on March 3rd, 1852, 
when ho stated tlie following appreciation 
on the progress of Naval Architecture, 
and on the exhibits: “In the Mercantile 
Navy the magnificent ship, the Great 
Britain, constructed by the eminent builder, 
Patterson, of Bristol, claiuLS the first place, 
both as an iron vessel and as a screw-pro- 
pelled steamer. This noble ship, 317 feet 
long, with engines of 1,200 horse jjower, 
has ropeatetlly miule the voyage across the 
Atlantic ; and now that she has been 
repaired and strengthened, is again open 
to start on a similar voyage, in which it 
may be hoped she may meet with the 
success that her spirited owners deserve. 
In a country like England, wliore iron is 
so abundant, cheap an<l well adapted to 
x-^arious purposes, it was natural to use it 
instead of wood, and it has been largely 
substitutotl for timber in building ships. 
The iul vantages of iron vessels, when 
carefully built, consist, generally, in their 
durability, strength, capacity for stx>wage, 
economy and salubrity ; but iron does not 
appear to bo applicable for ships-of-war.” 

Verily a certain play, which inany of you 
have seen, was well entitled “ Milestones”; 
but though the gallant captain may have 
been too dogmatic about the use of iron 
and its derivatives, ho at least hatl the 
spiritual sense of ho^x*, and the practical 
sc^nso of seeing the value of that Chinese 
proverb which Sir Robert lladfield has so 
often loiterated : “ He who oxvns the iron 

of the world rules the world,” a proverb 
not un worthy of considt^i’ation at the present 
moment. 

The liMJtures on the Exhibition of 1851, 
from which I have quoted, were inaugurated 
by the celebrated Master of Trinity, Dr. 
Whewell, in an address sprinkled with Latin 
quotations and allusions to Aristotle and 
JSophocles, Longinus and Homer, Ulysses and 
Calypso. Some of the aspirations of the period 
are still before us, some of them liave been 
fulfilled, some have signally failed. 1 will 
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only call attention to a few tyinw. Professor 
Solly, on vegetable HubstaiiceH, remarks : 
" With continued care and attention, 
and by persevering in the introduction 
of improved methods, a complete change 
will in time be effected in the de- 
ficiencies of East Indian cotton, scj that ere 
long, any quantity of sound and good cotton 
may be importer] for the use of manii- 
facturei'B, from liritish India. The cotton 
at present imported from the British colonies 
<loes not quite aTriount to a million pounds 
yearly. It is, however, i‘ai)idly increasing. 
The cotton of British (hiiann is excellent, 
and some of that lately sent over from 
South Africa is also very promising. Con- 
siderable progress is also being made in 
the cultivation of cotton in the northern 
l>arts of Africa. . . . Air. Mercer’s now 

process for modifying its chemical and 
physical properties seems likely to produce 
very im|)ortant alterati<jns in the inanu- 
factiiro of cotton generally.” 

Mr. flames Glaisher, announced 

the following conviction : ” The high 

interest that science in its highest applica- 
tions and developments of power commanded 
from the Illustrious designer of the 
Exhibition lea<is to the reasonable exptnjta- 
tion that more encouragement will be held 
out to those who are capable of adding to 
the number of truths on which siieh applica- 
tions are founded, and in this view 1 am 
supported by a brother juror. Sir David 
Brewster, who writes : '1 am persuaded 

that the Exhibition will exercise the most 
salutary influence mi this subject, in so 
far as it will turn the attention of the 
influential clas.ses of society to the vast 
national impoitance^ of encouraging science 
and the arts by placing men who a^lvance 
them ill a better position than they have 
hitherto occiqned in this country.’ ’ Has 
that persuasion come true ? 

Another writer was too (‘iithusiastic over 
a ditficulty still with us wln^n in writing of 
certain bricks he says that this simple 
means will place at the command of the 
working man ” a certain degree almost of 
luxury, which tends to retine the mind, and 
substitutes a comfortable home for a 
miserable and barely effleient shelter from 
the elements, the ambitious and wise 
design of those who liave of late actively 
promoted the improvement <jf the dwellings 
of the working classes^” 

The dominating Mr. Henry Cole was more 
.within the mark when he said: "The 


beginning of the i*eform of onr Patent Lawa 
or laws for the recognition of the rights of 
intellectual labour, which I forewee may 
have great international lesults on industry, 
is due to the Exhibition.” He was quite 
right. The Revised Patent Laws did result 
from the Exhibition of 1851, and I trust 
very sincerely that a subject in which I 
have taken great interest, a British Empiro 
Patent, will be the result of the present 
Economic Conference and the Exhibition of 
1924. The recent I'esolution of the Economic 
Confeience seems only to go half-way towards 
that desirable result. 

Following upon the Exhibition of 1851 
tlun*e \\<'rt» very remarkable developments 
on whi<*h, though not due to the Exhibition, 
I think it may be said the Exhibition had 
weighty influence. At the very end of 
1863, in a report on the Exhibition of 1862, 
the statement is made that " Never before 
in the history of man have the priMluets 
of the miiieml kingdom exercised within a 
brief period so momentous an influence 
on the fortunes of nations as that whicli 
in the last fourtetMi years has riveted the* 
atU^ntion of the* whole civilized world. 
If we lemk back only to the elate of oiu* fii*st 
Univei*sal Exhibition, we find that a serie*s 
of changers has been brought about which, 
hut for the? potency* of the effect produced 
by mineral siilwtances, would have reqiiireel 
elecades eif years, if not e;entiiiies, to accom- 
plish. Coal, the gremt basis of maiiufacturo 
and kicomotion, has be^en extracted on a 
scale never befe>ri* e?ontemplated, and sought 
for and found in new e;ountries and under 
new conditions with something like equal 
stride^s ; it has also been made to yield a 
variety of pi'oduc;t8 brought with un- 
exam’pleei rapidity into the applications of 
elaily life. Iron and steel have l^een manu- 
factured in masses and applied to purjioses 
c(iufllly unknown in former times. Metals 
scarcely known exc(*pt by name in 1851 
have become the subjects of operations of 
commercial importance. And. lastly, the 
succt*SHion of gold discoveries in so many 
widely separated and enormous regions has 
led to the exploration and settlement of 
vast tracts by myriads of men, with a 
facility which was impossible before the 
extended use of iron and coal had smoothed 
the way for so gigantic an emigration.” 

Is it too much to jjrophooy that the 
principle involved in this statement will be 
the principle which the coming Exhibition 
may best keep in view and may best assist, 
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in ways and tneann of which Ttiany were 
unknown and undreamed of in 1863, namely, 
the abolition of distance ? ‘ 

No longer is the world divided ink) Hoiall 
states, with relatively little interest in thoir 
external dominions, but vast empii'os and 
great countries have competed for a hold over 
the more sparsely peopled lands or less 
energetic peoples, and divided tVie world — 
the British, French, American and Russian 
countries, and in lesser degree Germany, 
Italy and Holland. Western civilization 
has indeed seized the i*eins of the world, 
and with the complexity of life and trade 
which makes it almost impossible for 
countries to be self-sufficient, it has become 
a necessity to organize and utilize the less 
developed portions of the earth. Further, 
the more highly industrialized a country 
may l>ecome, the more dependant must it 
be on supplies brought from all parts of the 
world. The abolition of distance becomes 
a necessity of existence. 

We are not saying now “ What has the 
world got to offer ?” but “ What has the 
British Empire got to (ffier, not to the 
United Kingdom only, but by overy country 
within the British Empire to every other 
country within the British Empire ?” 

In their summings up the lecturers of 
1852 dilate on the extension of trade, the 
new processes, the application of science to 
industry, and the coming future develop- 
ments ; but the ]3roducts of the British 
dominions are scarcely mentioned. In Mr. 
John Hollinsghead's Concise History of 
the International Exhibition of 1862, ho 
says that “In 1851 the colonies were, as a 
whole, almost unrepresented. The notice 
given was too short ; the undertaking was 
hurried ; the project was ((uite new, and 
not thoroughly understood ; and, moreover, 
most of the colonies wei*c scarcely in a 
position to go to much expense for con- 
tributions. The East India Company, how- 
ever, made a noble display and some few 
<^f the British colonies a resptxxtable appear- 
ance.” 

It was not till the Indian and Colonial 
Exhibition, and the Jubilee pageants of 1887 
and 1897, that the nation began to awake, 
largely by these shows, to a better luiowledge 
of the import of the British Empire ; and 
how much has happened since to bring that 
knowledge homo by practical facts ? It is 
but fitting that some stock should be taken 
and education spread more widely than 
ever ; to make us realize that the British 


Empire is riot that which the German 
Treitschke called it, “A thing which is 
wholly a sham,” but a living and growing 
entity, bound together in a manner different 
from any other known to history. 

The tisfiirations and thought of tliat 
Empire may not be crystallized in any code. 
Some might characterise them as vague and 
indeterminate, but yet the immediate course 
of movement seems in some measure to l>e 
indicated by present waves of thought, 
and by the practical application of those 
thoughts, and it is within our province to 
consider whether they are reflected in this 
Exhibition. If I may select only three of 
the present inovements, now being rapidly 
developeil, they would be these : First, 
the extension of speedy communication ; 
second, the c‘xtension of research into the 
history of man, of the world and of the 
universe ; third, the determination to search 
for and reduce and cure disease among men, 
animals and plants. There might bo added 
other movements, such as variou.s ap]>lica- 
tions of machinery, but those three great 
movements are engrossing great attc^ntion, 
and seem to [irogress, despite the hindrance 
of political and racial ({uarrels, despite the 
s(|uabblos between capital and labour and 
social changes, with a certainty and spee<J 
which ignon^ the littleness of hindrance 
and con\ince mankind even against their 
will. And yet they may be changed, just 
as the ideas of 1851 were changed, by now 
discoveries and new ideals of which at 
liresent we have no ken. 

.Apart from new mak^rial, however, these 
three inovements are i^uite capable of 
affecting or settling great matters, provided 
man pursues them with courage and judg- 
ment. The peopling of the world, the 
education and feeding of the world, are 
involved in the speedy communication, 
in such ikmis as the tiubine engine, 
broadcasting, telephony and wireless. 
Secondly, the theory of Einstein, the mai'vel- 
lous work of Rutherford, the digging of 
Evans, Carnarvon, and Howani Carter, and 
the American r^^earch in Mongolian fossils 
are but illustrations of the movement for 
research into the history of man, the world, 
and the univeree. And thirdly, as to 
disease, nothing has been more remarkable 
than the range of interest taken in this 
subject, from cancer to the boll weevil, by 
scientists and the public at large. Almost as 
if answering to the demand the discoveries 
of soienoe have been manifold ; and if the 
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mere means of support were more fortli- 
coming, those discoveries might be multiplied 
with increasing speed, but while we endow 
imemployinent with hundreds of thousands 
of pounds, we cut off subventions for thc^ 
bare maintenance of the institutes of science 
as if they wert' superflnouH. 

Of these three great movements to which 
I have alluded, apart from any surprises, 
the coming Exhibition will be a givai 
exemplar, bringing them into better know- 
ledge amongst the mass of the people, 
and also amongst the people of all our 
dominions. It has well been said by an 
American paper (The Christian Hcioiice 
Monitor) : *' This Kxliibition may be 

regarded as a co-operative effort towards 
developing a greater commonwealth founded 
upon that confidence and goodwill whicjh 
is inanifestiiig itself among the British 
fjeople in every part of the world." At tlu* 
present time that is a great truth, and the 
pursuit of knowledge in these three move- 
ments iiiiist add to the co-operation, to 
the confidetic^e and goodwill, thus alluded 
to. 

All of tlwMn receive undoubted attention, 
and some in a manner <£uite new, I think, to 
exhibitions of this character. Thus there is 
to be a World Power conference, to consider 
the national and international adjustnumt 
of power. The discussions are billed to b<^ 
on Power Resources, Power Development, 
Transport by Land, Air and Water, Power 
Applications in Agriculture, Industry and 
General Utility, and Economic and Finan- 
cial Powei'. Following the example of 
Brussels, there is a section to illustrate the 
dangers of Tropical diseases and their pre- 
vention and cure, well as deinoiLstrations 
of plant and animal diseases. In special 
sections and in the general "lay-out” of 
the Exhibition these great movements are 
remarkably included in every one of the 
main sections, with thoir groups and classes. 
These sections are to be hous^ in buildings 
designed with harmonious intent, many of 
which may be deemed to be a tri umph of archi - 
tectural skill and taste, while the exhibits 
will be arranged in a manner from which the 
old show oases will be strangely absent. In 
the great Stadium pageants, more educative 
and striking than any that art has yet 
attempted, will show the evolution of 
British history. ^ Films will preserve those 
pageants and> circulated through the land, 
bring home to every school more knowledge 
than teachers could ever give by word of 


mouth. The Stadium too will be used 
to illustrate the effects of massed music, 
in addition to many athletic contests, 
and on Empire Day for a solemn service, 
when King and peoples will together join 
in united hymn and prayer. 

In most of the accounts of the Exhibition 
1 have seen a great amount of space taken 
up in speaking of its size. Thus : " The 

Overseas Empire occupied only 60,000 
s(|. ft. at the Paris Exhibition of 1900, and 
even at the White City in 1908 no more 
than 160,000 s(j. ft. At the British Empire 
Exhibition from 600,000 to 700,000 sq. ft. 
of space will have to he provided.” Or, 
again : " Originally 120 acres, the site of 

the Exhibition has been extended to meet 
gi'owing demands, and is now over 200 
acres.” Or, again : " The size of the 

Exhibition may be imagined when we say 
that the frontage of the two buildings which 
will house the Industrial Exhibits of the 
I’liited Kingdom alone could extend from 
Charing Cross Railway Bridge to West- 
minster Bridge. Those erected by the 
Dominions, India and the (k)lome8 will be 
on a similar magnificent scale.” etc., etc., 
('tc. Those of you who visit the Exhibition 
will doubtless find it as large as you desire 
it to be, without caring much as to the exact 
number of square feet which it contains, 
or the cost, but will pay more attention to 
the ma>ss effect, and to the ease with which 
you will find the exhibits or departments 
which each person desires to see. Both of 
these results are claimed for the Exhibition. 

The amusement part of the undertaking 
is also said to be going to bo of a higher 
standard of excellence than has been 
attained at any previous exhibition, with 
musical and dramatic performances and, 
as it is curtly put, "the usual attractions 
appealing to all classes and all ages . . . 

in abundance.” Not only that, but sport 
and athletic contests will draw tens of 
thousands whom "the usual attractions” 
might not influence. They, as well as the 
majority of visitors, will have to be supplied 
with food and drinks, so that catering, with 
all its ramifications, will be a business 
taxing ingenuity and skilled organization. 
Sir P. Cunlifie Owen started upon a line of 
attracting the public which he would 
scarcely recognize, and that one branch 
alone vividly illustrates the immense strides 
which have been made in the development 
€md growth of Exhibitions. 

Lc»tly, it is of no use talking about an 
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exhibition unless you can get there. Most 
exhibitions have left much to seek in this 
respect. This one will provide a very 
crucial test, and be an object lesson, it 
may be hoped, in what organization can 
effect. Apart from motors, tramways and 
buses, and provincial traffic, it is said that 
there are 126 stations in the London area 
from wliich the Exhibition may bo reached 
in 18 minutes, and 120 City and suburban 
stations from which it can be reached without 
changing. The motor park seems rather 
small, but there are new Tiiain roads for 
motor traffic. If the immense numbers 
of people leaving in the final rush hours 
can be daily handled without hitch, a 
j*emarkable feat will have been ai:complished. 
1 hope there will be places at each station for 
lost children, and possibly for apprehended 
pickpockets ! 

In addition, within the Exhibition itself, 
internal railways and electric trolleys are to 
case the disturbing ftujtor of fatigue of the 
body, and a system of flood lighting in 
various tones of cOiOur is designed to 
mitigate the fatigue of the eye. How such 
changes will affect complexions and dress 
remains to be seen. Light by day and light 
by night, light such as no other exhibition 
has over had, coupled with a demonstration 
of “ things electric ” in every .sense, should 
indeed make it, in the modest words of the 
Electrical Kevieuf, " an occasion to convince 
the world of many things.” 

One could dilate at infinite length on the 
details and other qualities, not to mention 
quantities, of this vast display, and doubtless 
that task will be gradually done, and, in 
fact must be done, by book, magazine and 
newspaper, for the continued education of 
our far-flung peoples. This Exhibition is 
not the last word. It is a stopping stone in 
the long line of previous shows, evolved 
from the changes in the world, the progress 
of commerce, science and art, and especially 
the united effort in a common cause of all 
the groat nations and countries who will 
be here represented for comparison or 
emulation in one smedl space (if one may 
apologize to the eulogists of size), and who 
had never been joined before 1914 in one 
united concrete enterprise. It will be a 
milestone in the road . of progress. Its 
effects may be manifold in many startling 
ways, concretely in science, industry and 
art, and mentally in impressions and know- 
ledge. Those impressions will be as varied 
as the nations,* races and minds of the 


millions by whom it will be visited, but 
to few will be denied all imaginative capacity, 
and. it may bo that at least there is one 
type of impression which may be common to 
all those many millions — possibility and 
hope. In that event the spirit of the 
Exhibition — the real thing that matters — 
will not vanish away, and be lost to memory, 
but will live and grow through the coming 
centuries, even when tlui passing troubles of 
the prasent day have become only incidents 
in an historical past. 


The Chairman then presented the medals 
for Papers and Lectures given during the 
last session, as follows - 

Papers read at the Ordinary Meetings : — 

OVERINGENIEUR Dr. SiOURD SmITH 
(Cliarlottenlund, Denmark), “ The Action 
of the Beater in Paper Making, with special 
reference to the Theory of the Fibrage and 
its application to Old and New Problems 
of Boater Design.” 

Major W. S. Tucker. K.E., D.Sc., “The 
Hot Wire Microphone and its Applications 
to Problems of Sound.” 

Edward Percv Stebbincj, M.A., F.L.S., 
Professor of Forestry, University of Edin- 
burgh, “ The Forests of North Russia and 
their Economic Importance.” 

8ir William Mackenzie, K.B.E., K.C., 
“ fndustrial Arbitration.” 

Papers read in the Indian Section : — 

The Earl of Ronaldshay, O.C.I.E., 
late Governor of Bengal, “ A Clash of 
Ideals as a Source of Indian Unrest.” 

Geoffrey Rothe Clarke, C.S.I., O.B.E., 
I.C.S., Director-General, Posts and Tele- 
graphs, India, “ Postal and Telegraph 
Work in India.” 

Papers read at Joint Meetings of the Indian 
and Dominions and Colonies Sections : — 

Lieut. -Colonel Sir Leonard Rogers, 
C.I.E., F.R.S., F.R.C.P., F.R.C.S., Physician 
and Lecturer, London School of Tropical 
Medicine, “Recent Advances towards the 
Solution of the Leprosy Problem.” 

Sir Richard A. S. Rbdmaynb, K.C.B., 
M.Sc., M.In8t.C.E., M.I.M.E.; F.G.S., “A 
Review of the Base Metal Industry, with 
Special Reference to the Resources of the 
British Empire.” 
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DISCUSSION. 

Mr. Alan A. Campbell Swinton, F.R.8., said 
he was sure the audience would not wish to disperse 
without according a very hearty vote of thanks 
to Lord Askwith for his admirable and eloquent 
address. Lord Askwith had touched on many 
subjects, and the address must have taken a 
great amount of time and trouble to prepare. It 
was a very complete paper dealing with all aspects 
of the subject. He would only speak with 
regard to two of them. Lord Askwith had said, 
.quoting somebody else, that the ordinary manu- 
facturer looked upon Exhibitions not altogether 
with pleasure. Among other things, he (the 
speaker) happened to be a manufacturer — at 
least he was a director of several largo manufactur- 
ing concerns — and the attitude of manufacturers 
towards Exhibitions was, he thought, as follows. 
Probably new undertakings welcomed Exhibitions 
because they were a method by which those 
undertakings became known by exhibiting at them, 
but old-established manufacturers were inclined 
to look upon Exhibitions more or less with dislike. 
They, however, recognised it was necessary' that 
they should exhibit at them, as they could not 
afforrl to be left out. 

The other matter to which he would like to refer 
was the great want in I.iondon of a suitable building 
for Exhibitions — ^not big Exhibitions such as 
that which was going to be held next year at 
Wembley, but ordinarv kinds of Exhibitions like 
the Motor Show. Every time he went to Paris 
and saw the admirable arrangements which 
existed there in the (jraiid Palais, he always wished 
there was a similar building in the heart of J..ondon. 
The White City and Olympia were all very well in 
their way, but they were far off. His thoughts 
always went back to those -very delightful 
Exhibitions — he thought the first one was the 
Health Exhibition, which was followed by the 
Fisheries Exhibition and lastly, and best of all, by 
the Inventions Exhibition — which took place in 
the *80 ’b, and which were held on the ground now 
occupied by the Natural History Museum and the 
Science Museum, and where there were delightful 
gardens, to which everybody could get from the 
West End of London in a few minutes. He had 
always thought that those Exhibitions had been 
most charming -^perhaps because at that time he 
was rather younger than he was at the moment ! 

Sib Philip Maqnuh, Bt., in seconding the 
motion said he ventured to think that few 
persons could have been found with so charac- 
teristic a knowledge of what Exhibitions 
had been and what Exhibitions should be as Lord 
Askwith, who held the position of Head of the 
Exhibitions Committee of the Special Depaitment 
of the Bofard of Trade, and who had given time and 
thought and years of service in (K>nnexion with 
matters appertaining to Exhibitions. I^ord Ask- 
with had given a most interesting history of Inter- 
national j^ibitions -irom the year 1851 to the 
present timet and had pointed out the several princi- 


ples on which Exhibitions should be conducted, 
and had carefully explained — although perhaps the 
audience had not all fully understood it — the 
difference between vertical and horizontal Exhibi- 
tions. Lord Askwith had said that few persons 
could carry back their memories to the Exhibition 
of 1851. He was one. He remembered visiting 
that Exhibition on more than one occasion but he 
could not say from those visits that he could give 
anything like the full particulars of it which hod 
been given by Ijord zVskwith. He could not even 
i'emember whether it was vertical or horizontal ! 
He believed it was both. He was quite certain, 
however, that it must have been carried out with 
due preparation and w'ith proper organisation, and 
that it had aroused the interest of all persons visit- 
ing it. The Exhibition of 1861 had been attended 
with results which possibly had not follow'ed from 
any other Exhibition. JThe public owed to the 
Exhibition of 1851 the Art Museupi at South Ken- 
sington ; they owed to it the Science Museum 
which had recently been erected ; the Imperial 
College of Science and Technology the Natural • 
History Museum, and many other buildings and 
institutions for the promotion of those objects 
which the Prince (.'onsort had at heart. It was 
pleasant to realise that the organisation of the 
Exhibition of 1861 had been very largely effected 
by the Royal Society of Arts. Lord Askwith hod 
not only stated what were the chief features of 
all the Exhibitions to w'hich he had referred, 
but he had indicated very (dearly with almost 
prophetic vision some of the principal results which 
might be expected to follow from the Exhibition 
of 1924. All ho; personally, could hope was that 
the results of the Exhibition of 1921 —which, 
after the description given by liord Askwith, 
everybody would be most desirous of visiting — 
might be as great and as lasting, and as con- 
ducive to the advancement of civilisation as the 
Exhibition of 1861. 

The vote of thanks was then put and caiiicd 
unanimously. 

Lord Askwith, in acknowledging the vote, said 
he was espcically glad to have unearthed a very 
learned man who had visited the Exhibition of 
1851, and who remembered nothing about it, but 
who recognised the great changes and results which 
had come from it. He trusted that Sir Philip 
Magnus would go to Wembley, would try to hunt 
about in his memory in order to compare the 
Exhibition of 1924 with the Exhibition of 1851, 
and that next year he would give the Society the 
result of his conclusions. 

The proceedings then terminated. 


NOTES ON BOOKS. 

Crystalusation of Mktals. By Colonel N. Y. 
Belaiew, C.B. London ; University of London 
Press, Ltd.- Is. 6d. net. 

Colonel Belaicw’s research on the crystalline 
forms assumed by metals, and of structures derived 
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from crystalline forms are now presented to the 
English reader in a matured and revised form for 
the first time. The Author delivered a special 
course of lectures on the subject at the invitation 
of the University of London, and the present work 
is the text of the lectures, tojotether with many 
illustrations in the letter-press, and a series of 
21 photographic plates. 

Beginning with a concise but i>rofound study 
of the nature of a crystal, he emphasises the 
cleavage and space-lattice aspects as criteria 
for distinguishing between a vitreous mass and 
crystal ; the influence of vectorial force in crystal- 
lisation is then touched on. Apart from the usual 
HIS. systems as set forth in the text books, we have 
(p[). 36-88) a comprehensive study of dendritic 
groupings, skeleton forms and interlocked den- 
drites ; this portion including the study of the 
Wicrlmanstatton figiires in nieteruic iron and their 
])arallel8 in artificial iron. 

Structural equilibrium in solids is touched 
<i])on from the iK>int of view that there is latent 
energy in an extended or out-spread form, whether 
by dendritic growths, lamellar condition, or broadly 
speaking any irregular form whi(;h arises during a 
dynamic stage, sueh as fusion and a resulting 
crystallisation ; this energy constantly straining 
to reduce the total surface (»f the crystal or its 
complement, and to force it to a-ssume or approxi- 
mate to that form which has the minimum area, 
lo N\it, the sphere (p. 126). If the crystals are 
small, this spherodisaiioii may be easier and more 
complete than if large. 'Phus this second-stage 
action of surface tension is studied and illu.strated 
in wonderful and lucid detail, so charming and 
manifold, that description in a short notice is 
out of the question : but this asfxv't culminates in 
a uniijue but short account of the Damascene 
pi-ocess and the working manner of an aged smith 
whom our author’s old master and vencrate<l 
Miter (|». 18), Tscheriioff met at Zlatoust (p. 139); 
a smith, who by gentle heatings and subsequent 
forgings, under occasional tests by scnibbing and 
etching, knew how to spherodise thoroughly all 
the cementito particles. 

This remarkable work will interest the student 
of physics, instruct and give thought to the iron- 
master, and the illustrations, which culminate in 
plate XXI. Damascene blades, may give suggestions 
as to the near kinship of line or spiritual art with 
technical fitness. 

Thk London City Chukchks : their Use, their 

Preservation and their Extended Use. Compiled 

and issued by the Ijondon Society. London ; 

T. Fisher Unwin, Ltd. la. 

A great deal of public interest was recently 
roused in the controversy which was carried on 
for some time in the press and elsewhere, over the 
problem of the London City Churches. People 
with an eye for thq^ historic and the beautiful were 
aghast at the proposals for the demolition of some 
of Wren’s masterpieces ; others, intent upon the 
utilitarian, were equally shocked by the spectacle 


of valuable sites enemmbered by buildings which 
were hardly ever used. In view of these ^vergent 
opinions it was a happy thought on the part of 
the London Society to issue this booklet which 
contains in the flrst place historic notes by the 
well-known antiquary, Dr. Philip Norman, on 
each of the forty-five churches ; secondly, a 
tabular list of the churche.s and their present 
uses, and finally some suggestions for extending 
thes3 uses, by the Rev. Arthur (1. B. West, Rector 
of St. Dnnsian’s in the East. The groat virtue 
of the pamphlet. is that it gives one, in very brief 
space, a clear idea of the historic and architectural 
value of the chun^hes, and of the extent to which 
they are at present being used. In several of the 
buildings much -needed rest-rooms arc provided 
for work-girls, who, in oider to take advantage of 
<theap workmen's tickets, have to come to the 
(’ity long before their woik begins ; in others 
lectures are given, or organ recitals, or rooms are 
provided for boys’ and girls* clubs ; but when one 
looks through the tabular list of the churches 
one cannot help feeling that a great deal more use 
ought to made of them before they can justify 
the continuance of their present existence. 

Klkctricai. MK.\si:RrN<i Instrumknts and 

Hofply Metkrs. By 1). »1. Bolton. London ; 

(’hapman and Hall, Ltd. 1923. 12^. fld. net. 

IjINK Charts for Enoikekus. Hy W. N. Rose. 

London : Chapman A Hall, Ltd. 1923. net. 

These are volumes for the engineer's lMK)kshelf, 
and they form part of Messrs. Chapman A' Hall’s 
“ Directly Useful Technical Series,” a series in 
which ready refoi’cnce with practical instmetion 
is the leading concept ; while theoretical comments 
refei’cnces or proofs are added when required. 

Mr. Bolton's book of 32S pages gives a good 
insight into the use and nature of the whole range 
of piesenl day electrical measuring devices. In 
illustration of iir full detail, we may mention the 
double-sided plate w'hich is inset between p. 132 
and p. 133, this plate showing a single phase 
induction supidy meter, a three-phase arrangement, 
maximum demand fittings, pendulum escapement 
for Aioii meter, Aron meter with maximum demand 
fittings, and the mechanism for allowing pre- 
payment. 

In a concluding section modern electric p^^ro- 
metry i» treated of in a notably thf>rough manner ; 
resistance method, the thermo-couple method and 
the many aspects of the radiation methods being 
considered. The optical aspects, as developed by 
l.e Chatelier, Morse, 'rinsley and. others are Con- 
sidered at some length, the great advantage being 
the facility of taking a series of rapid measurements 
as to different pai-ts of a furnace. 

Mr. Rose in his treatise gives tfce engineer 
practical instructions as to making calculatibiis 
instantly by means cf line charts, the instniotions 
for making the charts being lucid aAd detailed. 
One spcfcial advantage of the chart method is 
the elimination of casual nr oversight errors to 
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which calculations must always be liable. Naturally 
the accuracy of chart results depends on the care 
with which the charts are made, and also on the 
size of the chart. We may perhaps give a hint 
as to the convenience of flat-rolled sheets of zinc 
or aluminium about one-tenth of an inch thick 
and scribed with a flne steel point, then filled in 
with black. Chart No. 47 for powers and roots, is 
a good example of a moderately complex chart 
which is easy to construct or to use ; while No. 4^1, 
a chart for Unwin's welded steel Hue formula is 
an example of many charts quite special to engineer- 
ing practice. 

Mr. Rose deserves high praise for the thoroughly 
practical way in which he presents his subject to the 
reader, and as an illustration of his thoughtfulness 
we may mention Nos. 21 and 22 charts for pro- 
portion, each suited to a slightly different mentality. 

We may conclude by remarking that both the 
books under notice can l)e unreservedly recom- 
mended. 


THE CANTON FEATHER INDUSTRY. 

Feathers of two kinds — ^those used for filling 
cushions, pillows and mattresses and those classed 
as ornamental or fancy feathers and used for hats 
and dresses — ^have been exported from China for 
many years. In the Canton district, writes the 
United States Vice-Consul at Canton, feathers of 
the ordinary t3rpo are gathered up-country by 
pedlors who go from village to village collecting 
small quantities of duck, fowl, and other kinds 
of feathers. 

What the pedlers gather is passed on to larger 
dealers, who in turn ship the feathers by junk to 
Canton and Fatshan. At these two places the 
feathers are half sorted and sold to the eight or 
ten large Chinese feather merc^hants who supply 
the foreign commission houses. 

There are 25 or 30 grades of these feathers, all 
of which are sold by the picul of 133} pounds. 
The chief demand in Europe comes from France 
and the Scandinavian countries, where feathers 
for use in making feather beds are in favour. 
Feathers sorted for Europe may contain 30 per 
cent. dirt. A better grade is demanded for the 
American market, the maximum of dirt being 
fixed at 15 per cent. 

When the feathers rea^jh the foreign commission 
houses at Canton, the dirt and the long feathers are 
removed by hand. Some firms use an electric 
blowing machine & test samples before packing. 
This machine removes the dust so that the feathers 
may be inspected more closely. When ready for 
export, the feathers are packed either in loose 
bales of piculs or in hydraulic pressed bales of 
3 pionls. 

There are many kinds of ornamental or fancy 
feathers exported from Canton, the most populai 
of which are the silver and golden pheasant, 
numidae, and peacock feathers. In 1919, 1,542 
U.S. ; dollars’ worth of ornamental feathers were 
exported from Canton in 1919, 3,171 dollars* worth 
in 1920, and 3,920 dollars’ worth in 1921. 


THE BARBADOS ALOE INDUSTRY. 

At a recent meeting of the Barbados Agricultural 
Society, Mr. Bourne, Acting Director of Agri- 
culture, stated that he believed it would be profit- 
able to grow aloes again in that island for the 
Afiierican market. In the opinion of Mr. Bourne^ 
there are about 3,000 acres of waste land along 
the coast in Christ Church, St. Lucy, St. Philips 
St. John, and St. Joseph Parishes suitable for the 
growth of the plant. Aloes were raised in Barbados 
for commercial purposes as far back as 1657, and 
the industry was kept up until the early part of 
the present century. It was abandoned then^ 
writes the United States Consul at Bridgetown,, 
because Curacao and other Dutch Islands had 
begun growing aloes, which resulted in over- 
product'on and a consequent drop in price. 

The aloe plant grows to an average height of 
2 feet, with a number of leaves which are about 
4 inches broad, three-quarters of an inch thick,, 
and 18 inches long. The commerciA value of the 
aloes lies in the juice contained in these leaves* 
The leaves are ripe for cutting at the end of the 
first year and bear every year for six years, after 
which the yield falls off. The average yield for 
full-grown plants is about 500* pounds per acre. 
When the plant begins to bloom, which is in 
February and March, the leaves arc cut off and the 
juice is collected in gourds, boiled, and allowed to 
cool. 

Aloes are planted in rows about 2 feet apart,, 
the distance between each plant being one foot. 
All that is required in the cultivation of aloes ia 
to manure the soil well before planting and then 
to keep the land weeded. One advantage of this 
crop is that other crops, such as okra, guinea com,, 
and yam, can be grown between the rows ; also- 
the gourd vine, the gourds of which are afterwarda 
used to contain the juice of the aloes. 


MEETINGS OF THE SOCIETY. 


Obdinaby Meetings. 

Wednesday evenings, at 8 o’clock: — 
Novembeb 28. — Sib Hbnby John 
Gatjvain, M.A., M.D., M.Ch., Medical 
Superintendent of the Lord Mayor Treloar 
Cripples Hospital, “ The Effect of Sun, Sea 
and Open-air in the Treatment of Disease.” 
Lobd Dawson op Penn, G.C.V.0.,K.C.M.G., 
M.D., F.R.C.P., will preside. 

Deoembeb 5. — ^Abthxtb WnjiiAM Hill,. 
M.A., Sc.D., F.K.S., F.L.S., Director of the 
Royal Botanic Gcudens, Kew, ”The Work 
of the Royal Botanic Gardens, Kew.” 
Chables Albebt Sewabd, M.A., F.R.S.,. 
F.G.S., F.L.S., Professor of Botany in the 
University of Cambridge, will preside. 

Decembeb 12. — SiB Fbank Baines,. 
C.B.E., M.V.O., Director of Works, H.M* 
Office of Works, ” The Preservation of 
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Historic Buildings and Ancient Monu- 
ments.*’ Sm Astox Webb, K.C.V.O., 
C.B., P.R.A., will preside. 


Indian Section. 

Friday afternoons, at 4.30 o’clock. 

December 7. — ^William Foster, C.I.E., 
Historiographer, India Office, “ The Archives 
of the Honourable East India Company." 
(Sir George Birdwood Memorial Lecture.) 
The Rt. Hon. Viscount Peel, G.B.E., 
Secretary of State for India, will preside. 

Dominions and Colonies Section. 

Tuesday afternoon, at 4.30 o’clock. 
November 27. — ^Viscount Burnham, 

C. H., LL.D., D.Litt., M.A., “The West 
Indies.’’ Lord Askwith, K.C.B., K.C., 

D. C.L., Chainnan of the Council, will 
preside. 

December 17 (Monday.) -Wm. C. 
Noxon, Agent -General for Ontario, 
“ Settlement within the Kinpire." 


Papers to be Read after Christmas. 

G. Albert Smith, “ Cinematography 
in Natural Colours — ^further developments *’ 
(with illustrations — scenes from H.R.H. 
The Prince of Wales’s Tour in India). 

Iyemasa Tokugawa, O.B.E., First 
Secretary to the Japanese Embassy, 
“The Earthquake and the Work of Recon- 
struction in Japan.” Lord Askwith, 
K.C.B., K.C., D.C.L., Chairman of the 
Council, will preside. 

Sir Richard Arthur Surtees Paget, 
Bt., “ Fused Silica and its use as a Refractory 
Material.” 

H. Maxwell Lefroy, M.A., Professor 
of Entomology, Imperial College of Science 
and Technology, “ The Preservation of 
Timber from the Death Watch Beetle.” 

Percival James Burgess, M.A., F.C.S., 
Chairman, Rubber Growers’ Association, 
“ New Uses for Rubber.” 

Charles S. Myers, C.B.E., M.D., Sc.D., 
F.R.S., Director, National Institute of 
Industrial Psychology, “ The Use of 
, Psychological Tests in the Selection of a 
Vocation.” 

T. Thorne Baker, “ Photography in 
Industry, Science and Medicine.” 

Sir Richard M. Dane, K.C.I.E., 
finTnmiattinnft r Dforth Lidia, Salt Revenue, 
1898-1907; Foreign Chief Inspector, Salt 


Revenue, China, 1913-18, “ Salt Manu- 
facture in India and China.” 

Brigadier-General Henry Alfred 
Young, C.I.E., C.B.E., late R.A., Director 
of Ordnance Factories, India, 1917-21, 
“ The Indian Ordnance Factories.” 

Jocelyn F. Thorpe, C.B.E., D.Sc., 
Ph.D., F.R.S., F.I.C., F.C.S., Professor 
of Organic Chemistry, Imperial College of 
Science and Teclmology, “ Chemical 
Research in India.” 

Colonel H. L. Crosthwait, C.I.E., 
R.E., retd., late Superintendent, Survey 
of India, “ The Survey of India.” Sir 
Thomas H. Holland, K.C.S.I., K.C.I.E., 
LL.D., D.Sc., F.R.S., Rector, Imperial 
College of Science and Technology, will 
preside. 

Bhupendra Nath Basu, M.A., Vice- 
Chancellor of Calcutta University, “ The 
Vedantic Philosophy of the Hindus.” 

F. W. Walker, “ The Commercial 
Future of the Backward Races, with Special 
Reference to Papua.” Sir George R. Lb 
Huntb, G.C.M.G., will preside. 

Indian Section. 

Friday afternoons, at 4.30 o’clock. 

January 4, 18, February 16, March 21, 
May 2. 


Dominions and Colonies Section. 

Tuesday afternoons, at 4.30 o’clock. 

February 5, March 4, April I, May 27. 

Cantor Lectures. 

Monday evenings, at 8 o’clock. 

Aldred F. Barker, M.Sc., Professor 
of Textile Industries, The University, Leeds, 
“ Recent Progress in the Wool Industries.” 
Two Lectures. December 3, 10. 

Eric Keightlby Rideal, M.B.E., 
B.A., Ph.D., D.Sc., F.I.C., The Chemical 
Laboratory, The University Cambridge, 
“ Colloid Chemistry.” Three Lectures. 
January 21, 28 ; February 4. 

Edward Victor Evans, O.B.B., F.I.C., 
Chief Chemist, South Metropolitan Gas 
Compemy, “ A Study of the Destructive 
Distillation of Coal.” Tfire'c Lectures. 
February 26 ; March 3, 10. 


Cobb Leotubes. 

Monday evenings, at 8 o’clock. 

Dr. T. Slater Price, Director of 
Research, British Photographic Research 
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Association, “ Certain Fundamental 
Problems in Photography.*’ Three Lectures 
March 24, 31 ; April 7. 


Db. Mann Juvbnilb Lboxurbs. 
{Special Uoketa are required Jar these Lectures). 

Wednesday afternoons, at 3 o’clock. 

Db. William Abthxtb Bone, F.R.S., 
Professor of Chemical Technology, Imperial 
College of Science and Technology. “ Fire 
and Explosions.” Two Lectures. January 
2, 9. The Loi^tures will be fully illustrated 
with experiments. 

Mbs. Julia W. Hbnshaw, F.R.G.S., 
Croix de Guerre, ” Among the Selkirk 
Mountains of Canada (with ico-axe and 
camera).” One Lecture. January 16. 
The Lecture will be fully illustrated with 
hand-painted lantern slides. 


MEETINGS OF OTHER SOCIETIES DURING 
THE ENSUING WEEK. 


MoifUiY. November 26..Uealth, Peopled liPasiie ot, 
at the Hoyal Hocibty of Arts, John 
Street, Adelphi, W.C., A p.ni. l)r. nalecby, 
** Sunlight and Health.'* (Lecture IV.) 

I'niverAlty of Loudon, Klug'H College for 
Women, 01, Cainpden Hill Hoad, W., 5 p.m. 
Prof. V. H. Mottram. “ Newer Aepeots oi 
.Viitrltlon.” (future VIII.) 

Suliiej licotiire, King’H College, Strand, W.C . 

3() p.m. Dr. W. T. Gordon, ** Gem 
MliierulHiiiKl their Art and lndu8tr>.’* 

(J.ecture IV., Diamond.) 

Faraday Soelety. at the luatituttou ot Klectrieul 
Engliieere, Vletorla Embankment, W.C. 
(^outerence on Electrode Keaetioiis and 
Equilibria, 3 p.rn„ Part 1. 1, Dr. E. K. 

Kideal, Introductory Addre^B- “The Mechan- 
Ihiu of the KeverRlble Electrode *, 2. Prof. 
FL Billnaann, “ Oxidation and Keduction 
Potentlala of Organic ComiMmndH." 3. Dr. 
J. HoyrovHk>, " The ProccBB at the Mercury- 
dropping Cathode. Part I. : The Depoaition 
of ftfetalB.” 4. Prof. A. W. Porter, “Note 
on th» Standardisation of the Sign of the 
Potential." 3. Dr. J. N. Prlng, “ The Deter- 
mination of Affinity Const ants by the 
Hydrogen and Quiuhydrone Electrodes." 
0. Prof. K. Eaiir, ** Electrode-Potentials In 
Non-Aqiieohs Solutions." 7. M Sliikata. 
“ Concentration Colls and KleetrolyRis ot 
Sodium Ethoxlde Solutions." 8 Mr. J. A. V. 
Butler, " Studies In Heterogeneous Equili- 
brium " 5.30. Part IT., “ JrreverRible 
Electrode Phenomena." 1 Prof. A. J. 
Allmaiid and Mr. H. J. T. Elllngham, 
•* Introductory Addresa." 2. Prof. A. Smlts, 
“ Electromotive Equilibrium and Polarisa- 
tion." 3. Mr. N. V. 8. Knibbs, " Tlie Gas 
Film Theory of Overvoltage." 4. Mr. V K 
Evans, " The Influence of Obstructive 
Films in Anodic Processes." 


Tueeday, November 27. .University of liondon. Uni- 
versity College. Gower Street, W.C., 6.30 
p.m. Mr. W. J. PeiT.v, " TJ*e Pan Pacifle 
Conm^as.** 

At King’s College. Strand, W.C.. Mr. E. F. 
Jacob. " Some Popular Misreadings of 
Mediieval History ’ (Lecture I.). 6.30 
p.m., Mliw ISilda Oakley. " The Roots of 
Early week Philosophy ’’ (Ln^ure I.). 

. V;.®* H. Carpenter, 

"MetaUio Crys^ and their Properties" 
(lActnre I.). 

(;»ioElal InstltuteJItotel Vlotoiia, Northumber- 
land Avenue, W.C., 4 p.m. Captain C. H. 


Armitage, " The Gambia, our oldest West 
African Colony." 

Anthropological Institute, at the Boyal 
Society, Burlington House, Piccadilly, W., 
8.15 p.m. Dr. R. 11. Hunt. "Hyderabad 
Cairn Burials and their Slgniflcance." 


Wednesday, November 28. .University of l/ondon, 
University Gollego, Ctower Street, W.C., 
6.30 p.m. Dr. P. Harting, " VondePs 
Lucifer and Milton’s Paradise liUst," 

Swlney Lectures, King’s College, Strand, 
W.C., 5.30 p.m. Dr. W. T. Gordon “ Gem 
Miuorals and their uses in Art and Industry. 
(Loeiure V., Corundum.)” 

Automobile Engineers, Milton Hall, Deans- 
gate, Manchester, Mr. L. Murpli> , " The 
Misuse of the Internal CombiiRtlon Engine 
and Suggestions for its more Efficient 
Application." 

Microscopical Society, 20, Hanover Square, 
W., 7 p.m. 1. Mr. C\ Beck, " A New Pro- 
jection Microscope for measuring Fine 
Wires and F'abrics to l-fiO.OOOtli inch. 
2. Messrs. Adam Hilger, " I)r.Mdllcr*MX-1lay 
Spcctrograpli for the F)xaniiuation ol Siib- 
MicroHcopic Crystalline Structures." 3. Mr. 
J. K. Barnard, " The CtiaractcrlHtlcs of a 
Microscope for general and special purposes. 
The Tests for Mechanical Etiicieiicy that 
should bo satisfled." 4. Dr. S. H. Browning, 
*‘ The Application of the Microscope to 
Industrial Dlseast's." 6. Mr. C. A. Newton. 
“ The Microscope la the Kxiimlnatlon of 
CondenRci Milk." 

Japan Society, 22, Jlusscll Siiuure. W.C., 
5 p.m , Comnmnder O T. Tuck, “ Some 
Comic Mediffival Plays." 


Thprsday, .November 29. .Aeronautical SoeUty, at the 
Royal Society of Artm. John Street. 
Aldelpni, W’.C , 5.30 p.m. Sqdrii.-Tjdr. 

Maycock, " Airmanship at Sea." Si 
Unlversltv of London. ITnlversity College, 
Gower Street, W.C., 5.30 p.m. Sir William 
Collins, "The Life and Doctrine of Sir 
Edwin Chadwick ’’ 


Industrial League and Council, Cuxtr)ii Hidl, 
Westminster, S.W., 7.30 p in. Mr H. G 
Williams, “ Foreign Exch.iiigc • Its Effect 
on Indiistrv and Cost of Uvliig " 

Antiquaries, Soelet.\ of, Burlington nr)iise 
Plccudllh , W., 8.30 p.ni 

IJnneun Society, Burlington Hoiim*, Piccadillv 
W\, 5 p m. 

Electrical Engineers, Vletorla Embankment. 
W.C., 6 p.m. (Joint Meeting with the 
Physical Society.) Discussion on " lioud 
Speaking Telephones." 

.Mining EngineiTH, Institution of. at the 
Geological Soclctj , Burlington Honse, 
Plccadlll^. W., 11 n.ni. Annual General 
Meeting. I Prof. K. W. Dron, " Hydranlie 
Stowage at the Dalzell and Broomslde 
Collieries " 2. Prof. K. N. Moss, “ Some 
KnoctH ot High Air-Temperatures upon the 
Miner," 3. Mr. T* D. Jones, "Strata 
Temperatures in South Wales, Ineludlng 
Pembrokeshire." 4. Mr. G. Coles, "The 
Specific Heat of Coal." R. Sir William 
Ellis, " The Position of Hechaiileal Engineer- 
ing In Colliery Operations." 

London County Council, Geffrye Musenm 
KIngsiand Road, K., 7.80 p.m. Mr. H. A. 

rafraheth " ** Equipment under 


raii»%y. 


.'lovn-RjfKH ou .. Aeronautical 


'' .JirVi'" Xiiuiiiieers, 

stltutlon of, at the Royal Society of 
Arts, ^hn Street, Adelphi, W.(’.. 7.30 p.m 
Mr. A. ^ Q Fokker, " The Result of Twelve 
J^ars Welded Tube Construction and the 
J^velopment of Cantilever Wings." 
TTnIveralty of London, at the jAiudon School 
of Econoiffics, Houghton Street, W.C., 

Mj&rof tKon?;., ■■ 

Sainw Lecture, ling’s College. Strand, 
5.^ p.m. Dr. W, T. Gordon, "Gem 
(llSSSre *VI Industry." 

30. Victoria 


stwt, ^w^so- s; c. Wnss;: 
J^gna of ParaiBn Moton." 


* Notes on w j 

Metffianical Engineers, 8; 
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NOTICES. 


NEXT WEEK. 

Monday, Db:cu:mber 3rd, at. 8 p.in. 
(Cantor IxiCture.) Aldred F. Barker, 
M.Sc., Professor of Textile Industries, Th«‘ 
Univei’sity, Leeds, “ Recent Projjress in 
the Wool Industries.” (I.i 0 ct\ire I.) 

Wednesday, December 5th, at 8 
(Onl inary Meeting.) Arthur William 
Hill, M.A., Sc.D., F.R.S., F.L.S., Dii-ector 
of the Royal Botanic Gar<lcTis, Kew, “ The 
Work of the Royal Botanic Gardens, Kow.” 
Charles Albert Seward, M.A., F.R.S., 

F. G.S., F.L.S., Professor of Botany in tln‘ 
University of Cambridge, will preside. 

h'RiDAY, December 7th, at 4.30 ]).in. 
(Indian Section.) William Foster, C.I.F., 
Hietoriographer, India Offico, ” The 
Archives of the Honourable East hidia 
Company.” (Sir George Bii*dwood Memorial 
Lecture.) The Rt. Hon. Viscount Peel, 

G. B.K., Secretary of State for India, will 
preside. 


CANTOR LECTURES. 

On Monday, November I9th, 1923, Mr. 
Samuel Henry Davies, M.Sc., F.I.C., 
delivered the second and final lecture of 
his course on “ The Cultivation of Cocoa in 
British Tropical Colonies.” 

On the motion of the Chaiiman, a vote 
of thanks was accorded to Mr. Davies for 
his interesting course. 

The lectures will be published in the 
Journal during the Christmas recess. 


SECOND ORDINARY MEETING. 

Wednesday, November 21st, 1923, Mr. 
Bernard Raokham, of the Victoria and 
Albert Museum, in the Chair. 

The following candidates were proposed 
for election ae Fellows of the Society ; — 
Aiicklnnd, George Frederick, lA>ndon. 

Elwell, C. F., Ix)ndon. 

Harding, William,* Ijoughborough. 
llodgkinson, Thomas Walter, Pnrley, Surrey. 


Hpycr, Anton (iotfred, Durban, S. Atri» a. 
Juughin. Walter JarncH, London 
liovine, IVofeaaor Victor E., Ph.D., Omalni, l^S.A. 
Lloyd, William Henry, Twickenham. 

McEwon, Alfred, New York (*ity, T.S.A. 
.Medlieott, Samuel Thomas, Ji<mdon. 

Sleigh, Arthur (‘rofton. Dmdon. 

Trusler, William Thomaa. Enfield. 

Williams, Samnol Powell, Bradford. 

Thf' candidates proposed at the Oj)e.ning 
Meeting, on Novem^x^^ 7th, of whom a 
list w’as published in the Journal of Xoveinber 
161h (pages 899-900), \veit» duly elected 
Fellows of the Society. 

A pa^w on “ Forgeries of Ancient 
Stained Glass,” was mad by Mr. J. A. 
Knowles. 

The pa [K* rand discussion will be ])iiblislic<l 
ni a siilDsequont number of the Journal, 


MANN JUVENILE LECTURES. 

Undej’ the Mann Trust a shori course 
of lecturt^ adapted to a juvenile audience 
will be deliveied on Wednesday' afternoons, 
2iid and 9th January, 1924, at 3 p.in., by 
Dr. William Arthur Bonk, F.R.S.^ 
Professor of ChemicMl Technology, imperial 
College of Science and Technology, on 
“ Fim and Explosioas.” The lectums will 
be fully illustmted with experiments. 

A lecture will also be given on Wednesday, 
Januaiy l(5th, at 3 p.m., by Mrs. Julia W. 
Henshaw, F.R.G.S., Croix do (iiierre^ 
entitled ” Among the Selkirk Mountains 
of Canada (witli ice-axe and camera).” 
The lectuw will be fully illustratcnl with 
hand-})aiuted lantern slides. 

S))ecial tickets are required for tliese 
two sets of lectui*es. A sufficient number 
to fill the room will bo issued to Fellows in 
the order in which application's are received, 
and the issue will then be' diseoutinued* 
Subject to these conditions, each Fellow 
is entitled to a ticket admitting two children 
and one adult. Fellows who desii« tickets 
are requested to apply to the Secretary at 
once stating for which lecturers they desire 
tickets. 
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PROCEEDINGS OF THE SOCIETY. 


EXTRA MEETING. 

Wednesday, October 3rd, 1923 . 

Mu. Oeoboe E. Brown, F.T.C. (Editor of 
the BritiHh Journal of Photography ”) 
]ix the Chair. 

The Chaibuan said that it was hardly necessary 
for him to introduce Dr. Mees to a Royal Society 
•of Arts audience. I’hey had listened to Dr. Mees 
in that room both before and after he liecame 
Director of the Eastman Researt'h 1.4a bora torics 
at Rochester, U.S.A. They were very foHunate 
ill that circumstaiK'es had made it possible for Dr. 
Mees to 1 ^ again in tlii.s country for a few months. 

The Paper read wa.s - 

AMATEUR CINEMATOGRAPHY. 

By C. E. K. Mees, D.Sr., 

Dln'ctor of Uoflcarch and I)cv<‘lopniciit, Kastman 
Kixlak (*()iii|)an.v, 

Ainat-eurs have played a great part in 
(hi* development of tdiotogmphy. The 
early workem in pliotogra})hy were naturally 
anuiteius, though the first su(*(*<*ssful proeess, 
that of Daguerix*, was iitilizi^l ohiefly for 
making portraits and was the jiroecss fiitit 
used by professional phi)t<)grH]ihei*s. While 
Bagiierre’s proee.ss was lieing i»xploitod, 
however. Fox Talbot discovered his ])roeess 
ill which a negative was made and then 
printed, the prae.li(*e followed at the present 
time, and in which the ex]josure, insufficient 
to ]n'oduco a visible image, was followeil by 
development to obtain a negative of suffieient 
sti-ength for printing. Talbot, in fact, 
laid the foundations for our modem .systems 
of photogmphy. Scott Archer, the inventor 
of the wet collodion ]jrocess, Mhich followed 
the oalotype proet'ss of Fox Talbot, and 
Maddox, who made the first gelatine emul- 
sion, wei*e both amateurs, and all the early 
work on dry plates was done lj,y amateurs 
until about 1880 , when the manufacture of 
dry plates on a cominereial s(5ale was fully 
i^tablishcd. 

Important as w’as the work of amateiii's, 
however, the jKissibilities of amateur photo- 
gxaphy were necessarily limiterl by the 
veiy cumbersome equipment wliich was 
j'equired for the wet plate process, am] oven 
when dry plates became -available, the 
|xirtobility of apfiaratus and the simplicity 
of photography were very far from their 
present level. Marked as has heen the im- 
provement in apparatus for the utilization 


of dry plates, the gieatest step in the making 
of photography available to everybody 
was the development of the film camera. 

The causes that restricted the use of 
] photography by amatcuis have operated to 
limit the use of motion picture photography 
by fpther than professional photographers. 
The apjparatus required is very heavy and 
cumbersome ; the standaixJ motion picture 
camem, tripod, and magazines form a heavy 
load for one man, and, in addition the cost 
of the film is very great. The cost of making 
a negative and jirojeeting the pictiu’e upon 
the screen is a])proximately sevenpenci^ 
for each foot of film which in projection 
lasts one second on the screen. 

Motion ] pictures arc obtained by making 
a series of iihotogi-aphs of the object upon 
a long strip ipf film, each picture being a 
represent at iiPii of the object at that particular 
niipinent. SixUreu of these pictures are 
taken every second, and when they art* 
projected iijpon the screen, the different 
phases of movement blend together and 
give tile a]qpearanee of motion. The film 
is held stationary while the picture is tak(*n 
or ]projec.ted and then is moved forward 
veiy quickly to a new j position and is held 
.still again so that sixteen times a second 
the film is moved forwaixl, and sixtoeiv times 
a .second it must be stopjped. This move- 
ment is accomplished by what is called the 
intermittent mechanism in the camera or 
iprojector, the. film being moved by claws 
wliieh catch in the perforations, pull it down 
intip its new position b^' the height of om* 
picture, and then come cpiit of the perforations 
again, leaving the film motionless, until, 
as the movement of the mechanism con- 
tinues, they re-engage and jpull the film down 
again. In projectors a s)Procket with teeth 
on it is sometimes moved intermittently 
to pull the film down instead of claws, which 
engage intermittently in the perforations. 

The whole system of amateur motion 
picture ]photpgraphy which has been worked 
out by the Kodak company is founded on 
a film smaller than that used in the standard 
eameia and on a new pnpcess used in finishing 
it, but of almost equal importanoo is the 
design of the apparatus in which the fihn 
must be usetl. 

The eamem is, on the whole, of standard 
type. It resembles, in fact, a standard 
motion picture camera of the highest grade, 
but in amateur size. No attempt has been 
made to cheapen the camera by the omission 
of any necessary feature or by any undue 
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Fio. I. —Front of 

simplification. The object was to produce 
an instrument which would take pictuiws 
equal in every respect to those which th(* 
professional could obtain. The weight of 
the camera loaded is eight pounds and of 
the tripod with its s^Decial head eight pounds, 
HO that the camera ready for use weiglm 
sixteen pounds. The lens is an anas tig- 
mat working at /3.6, which enables photo- 
graphs to be taken under difficult conditions 
of light. The finder is just above the lens 
(Fig. 1) and by an attachment changes thf* 
position of its image as the lens is focused, thus 
always showing the image through the cent rc 
of the field. The lens has a focusing levej* 
carried through to the back which can be 
set for any distance from infinity to 4 feet. 
The diaphragm control is in the left han<l 
* comer euid can thus be read easily. In the 
centre of the back is the footage indicator 
which shows the number of feet of film which 
have been used (Fig. 2). The crank is 
put out of the way into a recess when not 
required (Fig. -3). It is turned normally 
twice a second, taking pictures at the 
standard rate of sixteen pictures a second. 
The mechfwiism is of the standard motion 



the Cine Kodak. 

picture type (Fig. 4), the film Ixjing pulleil 
dt)wii by means of it claw operated by a 
cam mechanism. 

Ill order to load the camera, the film 
spool, (Fig. .5) has its outer cover minoved 
and is thi n placed on the upper spindle 
provided for it. To the film there is 
attached a ])aper lemltu* of the same 
width as the film and ])erforated in the 
same way. Two feet of this am pulle<l out 
and ai'e threaded over the sprocket of the 
camera on to which it is held by the pi*e88or 
plate, down through the gate, where the 
claws ('ngago in the pci’foration, a loop 
being formed above the gate as is indicated 
on the camera mechanism, through another 
loop, which is also indicated, back under 
the sprocket, anti thence to the bottom 
spool in which the end of the paper is inserted 
and a few turns made to ensure everything 
being right. The inner cover is* then re- 
moved from the spool, the film being pro- 
tected for a few seconds only by the paper 
leaiier. The door is placed on the camera, 
the footage indicator at the back Of the 
camera is then set to 96 (indicated by a 
star) and the four remaining feet of red 
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Fk’t. 2. — Sack of the (Ine Kodak. 



paper leader wound off. The indicator 
then points to zero, and the camera 
is ready for use loaded with 100 feet 
of film. After all tlie him has been exposed, 
cranking is continued for six more feet, 
thus winding up another paper leader on 
to the exposed film. The camera door 
can then be opened, the covers put on the 
spool of exposed film, and the spool i*emoved 
and sent to the Kodak Company for 
development. 

The camem is used on a special tripod, 
made to he as light and yet as rigid as 
possible', the tripod head being made to rotate 
and to move in a vertical direction for the 
(convenience of the operator, (Fig. tt). It is 
not intended that the tripod head should 
be used to ])roduce panoramic picUires by 
rotating while the camera is being cranked. 
It is extremely difficult to do this smoothly, 
and the result obtained rarely giv^es a pleas- 
ing impi'essioii when projected. A rotating 
htwl is necessary to enable the camera to 
l>o moved in direction rapidly in order to 
follow objects in the field. After the film 
has been developed, the positive is ready 
for projection. 

The projector, which is called the “ Koda- 
scopo,” is, like the camera, a standard 
projector of tho highest grade with such 



Fig;,3. — Crank side of the CHne Kcxlak. 
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Fn; 1. — Mechanism with the door i-emoved — with him in position for exposing. 

and the film is threaded on to an upper 
sprocket which feeds the film in a loop to the 
gate, then through the lower sprocket to the 
take up reel, which is placed on the bottom 
shaft. I’lie Jvodascope is driven by a motor, 
and light is su}>plied by a lamp through a 
condenser which is attached just behind the* 
gate. Tlio lens is of very large apertiiii*. 
specially designed and made, and lias a 
focusing mechanism of a convenient type. 
This large apertui’c lens and efficient 
condenser system give a bright image on a 
screen with a small lamp, and for home use 
the apparatus is arranged to give a satis- 
factorily bright screen of 4i feet in width, 
the two standard sizes of screens for home 
or class-room use being 30"^ X 40^, which is 
large enough for the ordinary room, and 
40^ X 54'", which is preferable for very 
large rooms or class -looms. By changing 
the lamp house and attaching a more power- 
ful lamp with a (special condenser system, 
a school can use a seven foot screen and 
obtain ample light on it. The Kodasoope 
is entirely automatic in its operation. Once 
a film is threaded, there is no need to go 
near the machine until the film is exhausted, 
the user can sit at ease among his friends 
while his pictures are being shown. The 
machine uses a lens of 2* focal length and 
fills the 30' X 40' screen at 18 feet distance 



Fio. 6. — Film Spool. 

changes as am necessary to make it suitable 
for use by amateims and for the small film 
(Fig. 7). The mechanism is of the same 
claw and cam type as the camera. The 
film, which is usually assembled in 400 
foot reels which are equivalent to 1000 
feet standanl I'oels and last for 16 minutes 
on the screen, is placed on the upper shaft 
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Fkj. 0. — Cine Kodak on its Tripod. 


and the 40"^ x 54^ screen at 24 feet distance. 
The weight of the Kodascope ])rojector 
with its motor ready for nso is twenty -two 
pounds. 

The quality of the picture depends upon 
three points : the optical perfection of the 
systems used in the camera and projector, 
on which depends the sharpness of the 
pictures ; the mechanical perfection, on 
which depends the steadinv^ss of the picture 
on the screen ; and the photographic 
quality of the emulsion and the process 
used, on which depends the faithfulness 
with which the brightness in the light 
intensities in the original, pictures are re- 
produced and its consequent fidelity to 
nature and also the appearance on the screen 
as regards any structure or graininess. 

Now, when a small fllip is used for amateur 
cinematography, the accuracy required on 
all these accounts is increased, although 


fortunately the strains both on the film and 
on the mechanism are decreased. The lenses 
must be of the highest quality, since the 
small pictures will be enlarged to a greater 
degree than big pictures and must conse- 
quently bo sharjjer. . The mechanical 
accuracy must be higher, since any failuiv 
in perfection of register will l>e perceptible. 
The photogmphic quality must be at least 
as good as that of standard size pictuies if 
the user is to hvi satisfied with the results. 

A number of inventoi’s have designed 
cameras and projectors for amateur use in 
which the pictures were much smaller than 
those used on the standard film. The 
chief difficulty which is introduced when 
small, pictures are used is the graininess 
which such a small picture shows when it 
is enlarged upon the screen, A photo- 
graphic image of any kind is composed 
of small clumps of the microscopic silver 
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Fio. 7. -KcKlttHcoiH* with lamp house open 


grains, and when it is very Tiiiich enlarj'ed 
thetje clumps show and give a stnietinx' to 
the image. In Fig. 8 we see at the left, 
at A, a very small image, and on the right 
the same image enlarged 55 tiiaineters. 
Jt will bo seen tliat the detail of the image 
is entirely lost owing to the gmininess shown, 
llie graininess in ordinary motion pictuivs 
is veiy slight but is visible when the observer 
stands close to the sciveii, and it is eleai 
that if much smaller pieturt^s aiv to Ih* iisetl 
on the screen and enlargetl to the sa nu» extent 
the results would be gi-eatly inferior to those 
obtained by the xise of standanl apparatus 


ainl that unless something can bt* done 
to diminish the gi’aininess, the results would 
not Im' satisfactory in comparison with tlu^ 
pietui*c*s shown at 1 he tlu!ati*es. Moi’eover, 
even when a smaller film is used the cost, 
although diminished, is still high ; a negative 
must lx‘ develo|)eil and a positive printed 
from it. This printing i-equii-es very skilled 
work, it is mi-e in standard motion, picture 
practice for the fiist print from a negative 
to be entiivly satisfactory, and to get a 
single print of high quality from every nega- 
tive would l)e very difficult. The use of 
a small film treated like the regular ftlni 
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Fi«. 8.— On left, nmall iinajje marke*! A; on right, enlargement of siuull image to 55 
diametem showing graininess. 


would, therefore, present two diffioulties 
high cost or low’ quality’ of results «iul the* 
graininess of the image. 

The ideal process for amateur use would 
clearly be one in which the original ]iieture 
was available for projection on to t he st;rcen. 
In still photography it is an a<lvantage to 
make negatives, because usually a numlxT 
of prints are required from a single picture, 
but in motion picture w’ork in most eases an 
amat<eiir is interested in getting only a single 
lirint,and there are great a<i vantages in a pro- 
cess which enables a positive to be obtained 
by the first direct treatment of the original » 
exposure. The pi*eparation of positives 
direct is well known in photography. The 
usual method is to develop the ex})osed 
imago and then to dissolve out the silver in 
a “.bleaching “ bath, as it is called, which 
oxidises the silver and leaves tlie undevelo]^ed 
silver bromide intact. Aft«n’ exposui-e to 
light, this remaining silver bromide is de- 
veloped in its turn and this gives a positive. 
This process has two {lisadvantages ; It can 
give satisfactory results only through a ver\' 
small range of original exposures because, 
if the exposure is too low’, the amount of 
silver halide undeveloped is correspondingly 
large, and the final., image is dense, while 
if the firet exposure is heavy, Miei-e is not 
enough silver salt left to form a satisfactory’ 


image. It is also ilepencleut upon very 
exact evenn(‘ss of itoating. If the coating 
is too thick, then the whole i)ositive will bo 
overlaid by a de])osit of siU'er which the 
first exposure couUl not reach, and if it is 
too thin, tlicrc* will not be sufficient silver 
to give density in the final image. Varia- 
tions in the evenness of coating will show 
very badly in thf‘ finishc^d picture. As the 
result (if a good deal of research w’ork, a 
process was devised in our research labora- 
tory which overcame theses disadvantages. 
This proct^s de]ieuds essentially upon the 
exact adjustinonf of the exposure which is 
given to the rosidiial silver bromide left 
after the ivnK^val of the silver image first 
develop(*d. It is possible now to obtain 
first-class positives upon coatings of any 
thickness whatever, the density not being 
defXindent upon the evenness of the coating, 
^and the control over variations of exposure 
being quite equal to that obtainable by the 
usual process of making the positive by 
printing from a finished negative. More- 
over, these reversed pictures were found to 
be astonishingly free from grainiuess. The 
graininess. is due to the large clumps of 
silver halide grains pi’ekent in tlie emulsion. 
Thi'se large chimps are more sensitive to 
light than small or widely separated grains, 
and therefoi*e when a short exposure is made. 
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Fio. 9.-— Enlargement from standard film and Kodascope |) 08 itive to same size to show relative 
graininess, the Kodascope positive being enlarged 2j times more than the standard iilm. 

the large elumps are the first to Income picture print, and on the riglit the same 

exposed. Those are removed in the reversal scene taken on the small film and enlarged 

process, and the final images is made up until it is the same size as the picture taken 
of the gmins of the least sensitiveness. on the standard film. It will be sf'en that 

Since these aiv the smallest grains and the Ihe small film is so free from graininess 

smallest clum])s of grains, such a direct tliat a picture of the same size shows no 

])ositive image shows very little graininess. moi-e gi*ainiu(*Ks than if it liatl been made 
In Fig. 9 there is shown at the left, by the standaitl process, 

an enlarg<jin(jnt from a standanl motion The production of the positive by the new 



Fio. 10.— Kodascope film aide by aide with afandard film. 
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proc^'SH is quite a c*oinplicnt(*(l matter and 
requires very special and complicated equip- 
ment since the film has to go through a 
great number of treatments compared with 
the simple operation of developing and 
fixing to which motion picture film is usually 
exposed. For this reason it lias litn^n decided 
that for the present, at any rate, the Kodak 
Company should undertake this work itself, 
and it is installing equipment which wdll 
make it possible to fuiish all the film that 
can be taken with the cameras in use. 

Natumlly, many amateurs will wish to 
have TnoiD than one pi’int f(n- some special 
rc^ason, and this is jirovided for by the use 
of a s[)ecial i)rinter in which a ])ositive 
can be diijdicatc'd, the diipli(‘ate being re- 
versi'd into a positive in the same way as the 
original picture. Jn this way, it is j)ossible 
to obtain du})iicates at th(' siiru* cost as the 
original picture, and though this is some* 
what higher than tlie cost of making prints 
from an ordinary negative, ther(» is no ques- 
tion that the use of th<» I’cversal ])roccss will 
greatly chca[>en the prod net icju of motion 
pictures by ainateui-s. Tlu* small pictures 
eah lie enlarged in sj)eciai priiitt'rs to maki* 
piertnres of the standard size rccpiired for 
tlieatres. This will, no doubt, not he re(p tired 
very often, hut what will be done to a very 
large extent is that j)ietures of standard 
size will be reduced to make tlu* small 
prints suitable for projeetioii iu the Koda- 

BCOp<*. 

Kig. 10 shows Kodaiseope film side by side 
with the staiulard film. The Kodascope 
lilm wjis standaixlized at 1 0mm. in width 
compared with the st andard widt h of .35mm. 
The picture is 1 cm. x J cm. or 10 x 7^ mm. 
compared with the standard picture of I 
inch X J inch so that the area of the picture 
is apjiroximately * of that of the* standard 
pictuiv. The film lias imly one perforation 
on each side per picture while the standanl 
i)as four jierfo rat ions. 'I'Jiis has the advan- 
tage tliat it is im})ossible to niisfrarne the 
pictULx*. If it is framed at all, it must lie 
framed right on the sci-een. It w*ill be.'-eeii 
that five pictures on this small film 
tK!cnpy the same length as two pictui-es 
on the standaixl film. The small film, 
thei*efore, has 40 j)ic?tui-es to a foot 
whereas the standaixl film haa only 
16 pictures (ler foot, and while a' foot of 
ataadard film lasts only one second on the* 
screen a foot of the^ KcKjascox^e film lasts 
2.k seconds. The spool useii in the Cine 
K^ak takes 100 feet of the small film. 


coiTesiK)n(ling to 260 fe(*t of the standai-d 
film, and the Kodascope projector i*eel takes 
400 feet, corresponding to the staiidaixl 
thoiLsand foot projection reel, which runs 
for If) minutes (Fig. 11). The small size of 
the Kc'idascope film naturally makes its cost 
much less tlian tliat of standard filju. It costs 
approximately sevenpenee to take a negative, 
develop it 1 and make one print on standard 



Kuj. II.- Staiulard reel and Kodascope 400 foot reel. 

film for each second on the screen, that is, 
for eiudi foot of him : so that to iiuike a 
standard him of 1,000 fet‘t will eost £30. Tlu* 
Kodaseop(' him will eost about a penny- 
halfpenny a s(*eond, so that a reel running 
for one thousand seconds will cost £0. 

In order to get some idea of what this 
means to the amateur, it is necessary to 
rememlM*!* how long a picture should be. 
Kxjx rienee has shown that a view of a sta- 
tionary ob jecd or one in which the movement 
is relocated, such as a waterfall or a game, 
and in wdiich theiv is iio continuity in the 
action should last on the screen for between 
5 and 10 seconds. This may scorn short, 
but trial shows that if a s(x*nc of this typtj 
hists for mon? than 10 seconds the audience 
wearu's of it. When taking pictinx\s with 
the Cine Kodak, themfom, it is desimble 
to givf* about 7 or 8 seconds’ exposure to 
each s(X'ne, moving the camera from one 
))oint to another in oixler to get variety. 
The cost, therefore, of a single se.eiie t^ken 
with a (3nc Kodak is about ten|u*nc(*, and 
this compares well with the cost of taking 
an ordinary kodak picitiire, developing the 
negative, and making one print. On the 
whole, it apiiears as if amateur cinemato- 
graphy with the Cine Kodak will not be 
more expiensive to the nsiu' than is still 
photography. 

The film hose used for making the Koda- 
soope film is the slow burning film made from 
COlhilofle acetate. While the cellulose nitrate 
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Fi(}. 12.- Eiilargement of single small pietiiro. 


film commonly iisoii in motion i)iciui*es 
entirely safe for theatrical work whert^ 
propt»r ])recautions are taken to |^n?vont 
any risk of film fires and to quench a fii'e 
should it arise, the introduction of sucli 
film into the home or school is most danger- 
oiLS, and one of the great tul vantages of 
using a special size of film is that it will 
not l>e possible to obtain this film in the fast 
burning nitrocellulose stuck. Kor the same 
reason, though to a lesser degivo, it is an 
advantage that this new film cannot be cut 
from film of standard size by any simple 
operation. Several small projectors that 
liave been built recently have been made 
to take half -width film, to be obtained 
by .slitting standard perforated motion 
nictiiro film in half. While, of eoui’se, 
it is intended tliat slow burning stock 
only should be. used for this purpose, th€‘ie 
is always the danger that someone w’oufd be 
tempted to lise the cheaper nitrate stock 
ami to slit it in half for use in the na)Tf)W 


width. 'Din same objection ap])lies with 
much greater force to the nsf‘ of projection 
mju;hine.s taking film of standard width. 
It is probable that in the ii(»ar future there 
will bti i uiimher of pmjeettu’s on tlu; market 
and ]3os8ibly some cameras also taking 
the Ifimm. Him, so that the Kimm. size 
may b('Come standard throughout the entire 
tra<lo for small film used for amateur film 
photography just as the professional 1 film 
used first by Lumi^re and Kdisoii beeamo 
the standard for all motion picture work. 

The single small i>ictint>s taken on the 
Cim» Kodak can }ye enlarged, and so fine is 
the grain and so good tJi(* definition that ilie 
i-esults of enlargements of these extremely 
small pictures which, if examined* in the 
hand, need a mici’ 08 C 0 })e to sec the details 
are of siucprising quality. One of these 
enlargements is shown in Fig. 12. 

The firet equipment to be put on the 
market by the Kodak Company will be in 
the form of an entire outfit for taking and 
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projecting the ])ictiires. It will inclucio 
the camera with its tripod andjtripod head, 
the KodascoiH^ with the sci*een, and the 
necessary acc^essories, such as a device for 
joining ilic films together. With the outfit 
an amateur will equipped to take his own 
pictures aud pi’oject them, or those takefi by 
other people. 

The iutnjduction of jnotion pictures into 
. the home will, of couive, produce a demand 
for pictures other than those taken by the 
oilier of the machine, and we are arranging, 
thei-efore, t i supply for the Kodaaeope 
a library of films made, by the reduction of 
standard reels to Kodascoj)e size. \\’e liope 
later t-o liave several hundred subjects 
available, inch id in g scenic picture's, stories 
for children, and pictures of all kinds of a 
tjqDf! suitable foj- use in the home. We 
bediove that tlie spreading ilso of the motion 
picture at Inane n’ill incu'use tlie ])ul)lie 
inten'st in tlu* motion picture and will 
roiLse the iiiteif‘st of many people who have 
not, up Ui the })res(*iit, been regular atten- 
dants at thi* rm»tion picture theatres, so that 
they will follow the progress of the art and 
will take a ival iiiteivst in the development 
of pictures as shown in the laige tlunitres. 
Just as the widespread use of photography 
by the amateur has beem the chief contribu- 
ting muse to it.s marvellous development 
in the last thirty \eai*s aial to its extension 
to ever\ Held of human activity, so 1 Ix'lieve 
the use of the motion picture by photo- 
graphei-s tbinughout the world will make 
possible tie vein] )meuts in the art of the 
motion picture that am at present undreamt 
of, and that the iLse of the motion picture 
in schools. iiLstitutions, and liomes has a 
future to which the Cine Kodak and Koda- 
scope will contribute in no small degme. 

[During the reading of the paper a cinematograph 
film was taken of the Chairman, the Secretary, and 
.^me other members of the audience ; this was 
immediately developed, and the result projected 
at the conclusion of the lecture.] 

DISCUSSION. 

The Hon. Stuart A. S. Montagu said that he 
would like to ask four questions of the reader of the 
paper. In the first place, was it necessary to 
expose the whole 400 feet of film before it could be 
developed and inspected ? It might be very 
denrable for the auteur to see what he was doing. 
Again, was it poe^sible to insert titles and sub- 
titles as was done in the case of ordinary film 
productions ? He also wanted to know whether 
any means was provided for slowing down the 


speed of projection so as to analyse the movements, 
a thing which might bo very useful in oonneotion 
with training for sports. Finally, could the film 
be separated and pieces joined together -7 

Mr. T. Thorne Baker congratulated Dr. Mees 
on his paper and on the results he had exhibited. 
There was very little doubt that the instrument 
he liad brought forward would place amateur 
cinematography on the same basis as ordinary 
photography had been placed by the snapshot 
camera. One point of considerable interest to 
amateurs arose. The amateur after he had exposed 
his film had to send it to the Company to be 
develo|)ed, and no provision appeared to have been 
made for the amateur to develop his film himself. 
V'et surely to a keen amateur the possibility of 
doing all the work himself in producing the finished 
result would bring considerable pleasiii'c. Was 
there any chance of the amateur in the future being 
given the opjX)rtunily of making his own positive 7 
Or. was further to be congratulated on the 

excellent way in which lie had got over the ditti(-ulty 
of grain in the film. The fact that the least exposed 
grains werv'^ the smallest was one which was apparent 
from the researches in chemistry during re<;ent years, 
aud it WHS delightful to observe how the information 
had been applied in this case to make the small 
picture as grainless as the large one. Dr. Mees 
had said that such pictures as he had projected 
that evening should not be on the screen more 
than 7^ seconds, but he thought that a good many 
ill that audience could have wished that 
particulai* 8cene.s were shown for rather longer, and 
indeed in certain of the examples Dr. Mees had 
shown a particular picture for twice that length 
of time without in the least boring the audience. 
He feared that in insisting on a 7A seconds picture 
Dr. Mees had been infected with American hustle. 

Du. Mees, in reply, said that the film used for 
exposing in the camera was not in 400 feet lengths. 
1 1 was the film in the projector which was of that 
length. The film for the camera was in 100 feet 
and 50 feet lengths. Of course, it was necessary 
to finish that length before there could be any 
development. He did not think that such reels 
were too long. A 60 feet length representod a 
morning’s work for the ordinary man in the 
ordinary way. In the subsequent handling and 
finishing of the film the cost for a short length 
was almost as great as for a long one. There was 
nothing to prevent the amateur making his titles and 
sub-titles. His firm could make titles very cheaply, 
and instead of making his titles for himself, the 
amateur could avail himself of that if he pleased. 
With regard to cutting the film, a splicing outfit was 
provided with the equipment, and was indeed part 
of the equipment, so that the amateur could join 
his films together as he pleased. With regard to 
gearing down for slow motion in order to enable the 
analysis of motion to be made, this would entail 
running at eight times normal speed, and a standard 
camera running at eight times normal speed would 
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fall to pieces. His firm had not made any prepara- 
tions for a high-speed camera, though they might 
do so eventually. But they had discovered how fast 
they could run this camera, and they found that 
they could run it at four times normal speed. It 
could be started and stopped more rapidly than the 
standard camera, and a gear could be put on in 
the laboratory to run four times normal speed 

With regard to Mr. Thorne Baker’s question, the 
speaker had no vision of the amateur developing 
his own film. It was a very difficult thing to do. 
Moreover, 100 feet of film was quite a serpent 
to play with in the dark-room. The cost of the 
development equipment would be at least as great 
as that of the camera, probably more. He could 
not see any large niiml)er of amateurs wanting to 
struggle with it. He thought that a means of 
development might be wanted for scientific work ; 
he had had one or two qualms about that. If 
there was any demand for it, his firm would try to 
work out a modified reversal process, although 
this would not afford such control of ox{K>.sure 
and would not be so good for the amateur. He was 
more concerned to provide means in any part of 
the globe for getting the amateur's work properly 
fiuishod than to furnish the amateur with means 
for, perhaps improperly, finishing it himself. In his 
experience 7J .seconds was quite long enough for the 
))rujection of most pictures of this kind ; although, 
of course, the pictures he had shown that evening 
had been selected as specially go(xl, and in some 
eases the projection was allowed to bo longer. If 
people really wanted to use morc film he would be 
delighted, but he thought that experience would 
show when one came actually to take such pictures 
that 7J seconds was about the limit. 

Tiir Chaikm.vn said that that evening would be 
remembered in time to come as a noteworthy 
occasion — ^an occasion on which <?inematography 
had really come into its own. Ho did not quite 
agree with the comparative sketch given by Dr. 
Mees of the development of photography and the 
development of cinematography. Photography 
after its invention had at least forty ye^ra in which 
it was ohiefiy run by amateurs, but in the case of 
cinematography the art of rendering motion 
quickly passed into other hands. He believed it 
was an imaginative Frenchman, M. Path^, who 
conceived the idea of acting something that had 
never actually happened and using the film to 
illustrate it, and this idea immediately became 
popular, with the result that there had been 
enormous commercial and industrial development 
idong these lines. He noticed that very largely 
in America they measured the value of a film by the 
cost. A million dollar film was brought out, and 
this was followed immediately by a two million 
dollar film, and so on. His own personal view was 
that the ordinary films on public exhibition were 
designed for the cure of insomnia. On looking 
at them he gradually felt himself siuking into a 
state of ooma. But it now seemed possible that 
there would be some reUef from the professional 


producers of film, and he was glad to hear Dr. 
Mees say what he did at the end of his paper, 
because undoubtedly all this complication, all this 
stage management, all this colossal expenditure, 
was not necessary for the pioduction of such 
films as would interest a great many people, 
especially children. He was (juite convinced that 
the apparatus demonstrated that evening was 
going to have a very great influence on the future 
of the cinema. One point which occurred to him 
was that the ordinary cinematograxjh production 
as a result of standardization of film, was current 
in every part of the globe. Was this sub-standard 
cinematograph going to have that same advantage ? 
Ho would bo rather interested to know whether 
there was any likelihood of a sub-standard becoming 
as international as the full-size standard. He 
asked the audience to accord a most hearty vote of 
thanks to Dr. Mees. 

The vote of thanks was accorded unanimously. 

Dr. Mues, after acknowledging the compliment, 
said with regard to the standards question that 
his firm had already persuaded many of the firms 
in the United States who were experimenting on 
sub-standard macliiiios to adopt this film. His 
firm had no objection to their making machines, 
provided they made good ones. He expected 
this to become a standard film in exactly the same 
way as the film for the motion picture houses. 


RECONSTRUCTION IN JAPAN. 

An interesting article in Commerce Reports gives 
an account of the effect of the recent disaster on 
Japan’s economic statement, and the steps towards 
reconstruction which are being initiated. The 
greatest economic loss to Ja]mn, apart from the 
appalling loss of life, is confined more or less to the 
material losses in and around Tokyo and Yokohama, 
which are ofticially stated to be a little loss than 
$1,000,000,000. This, distributed over the 
Japanese Empire, will mean a per capita loss of 
only $13, which, together with the already existing 
national debt of Japan, will still leave the nation 
in an enviable position in this respect. As fully 
75 per cent, of this insured value will be represented 
by labour in rebuilding, the increased effort of the 
Japanese will compensate largely for the loss. 

About 75 per cent, of all the buildings in Tokyo 
were burned or wrecked, while the percentage in 
Yokohama is estimated to bo even 'grwter. The 
Japanese Government hoe already signified its 
intention of creating a ministry of reoonstrucition 
for rebuilding the devastated area. This bureau 
will be greatly assisted in its task by taking 
advantage of France’s experiences in rebuilding 
the area devastated by the war. It is understood 
that the construction of anything but temporary 
buildings has been prohibited in Tokyo, pending 
the completion of plans and specifications for the 
rebuilding of the new city. 
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All problems iiertaining to the reconst ruction 
progiummo will be administered by the ministry. 
Such material as will be required from abroad to 
carry out this work will be imported by large 
Japanese importing houses that maintain branches 
in the foreign markets, or may bo supplied by large 
foreign firms with branches in Japan, l^uilding 
material will necessarily bo imported in large 
quantities and considerable economy will be 
efiecteil by the placing of large orders with 
individual firms having buying organisations in the 
United States and elsewhere. Until further notice 
building materials will enter Japan without the 
[Payment of the customary duty. 

For several years Japan has Imjcii planning to 
reconstruct and modernieo the city of Tokyo. 
The narrow, crooked streets, and the antiquated 
buildings were entirely inado(|uate, and it was 
recognised that such a transformation was necessary 
in order that the natural advaiu'enicnt of the city 
should continue. Some progress in the recon- 
struction hod already been made, and the city 
boasted of many modem steel and concrete 
structures, which are said to have withsttiod the 
shock and are left intact. Some of the streets 
had also been widened, c.spccially w'here it was 
de.sired to lay trolley lines. Many other stiwts 
had been designated for improvement, but the 
co&t of tearing down and rebuilding was so great, 
and so many other obstacles were encountered, 
that the work was lagging while the necessity for^ 
impmvement was becoming more pressing. 

In Yokohama the situation was somewhat 
similar. The port facilities, while they were being 
modernised as rapidly as possible, were deficient 
in many ways, especially as regards warehousing 
and communication by land to the interior. 

The reconstruction ministry will not bo faced 
with any of the old objections and difficulties that 
handicapped progress before the disaster. The 
cities liave been swept aw^ay as if by magic, while 
the inhabitants remain. The desire for modern 
cities has been replaced by the necessity of building 
cities to house the people. Their progressiveness, as 
well as the rebuilding programmes that have 
been carried out following similar disasters in other 
countries, makes it certain that within a few years 
a new Tokyo and Yokohama will be created that 
will be modem in every respect, and far better 
equipped to share in the economic progress of the 
Japanese Empire. 


VITAL STATISTICS OF THE AMERICAN 
NEGRO. 

Some interesting particulars of the Vital 
Statistics of the American Negro are conWned in 
the Statistical Bulletin of the Metropolitan Life 
Insurance CJompany. In past years, vital 
statisticians have b^n pessimistic with respect 
to the American negro's chance for survival under 
the increased ooaoentration of members of this race 
in the cities. In fact» for years there seemed to be 


a marked tendency toward increase in the death 
rate of urbanized negroes with an accompanying 
excess of deaths over births. This, some students 
contended, would lead eventually to the extinction 
of the city negro. But the plain facts for recent 
years are entirely opiK)8ed to this view, and this can 
best l)e seen from the mortality records of negi’oos 
insured in the liidustrial Department of the 
Metropolitan Life Insurance Company. These 
negroes are, for the nujst part, urban dwellers 
in Southern as well as Northern communities. 

Life-tables show more fittingly than do other 
measures of mortality just what changes occur 
from time to time in the expected after-lifespan 
of population groups. In the two years, 1911 -191 2, 
the expected lifespan for (joloured male policy- 
holders at age ten was 41. 32 years; in 1922, the 
ex|X)ctation was 4(>.74 years, an inrrease of about 

years or 13.1 ptT cent. This broadening of the 
lifespan among negro males may bo compared with 
an incit^ase of 0.3 years or 13.8 |ier cent, for insured 
white males over the same period. Among negro 
females at age ten the expectation increased from 
41.30 years in 1911-1912 to 40.07 years in 1922, 
which is a gain of about o years or 11.5 per eent. 
This is a decidedly better record than the increase 
of 3.8 years, or 7.5 )K‘r cent., for insured while 
females. 

These figures show what has happened to promote 
the general well-Wing of the American negro. 
When the lifespan of a |»ople lengthens by as much 
OH five years over a dcijadc, it is indicative of far- 
reaching changes in conditions of life and labour. 
There is no longer any room for ])esHimi8m resper- 
ting the negro’s chance for survival. 'ITie members 
of this race have benefited decidedly and are 
improving their longevity prospect constantly 
from wider economic opportunities, and from 
public health measures. 

The northward migration of the race in recent 
years has probably not had any effect, adversely 
or otherwise, upon the mortality raties of this 
insured group. In 1922, 41 per eent. of the 
Company’s business on negro lives was done in the 
South and South-west, and while this figure is 
slightly less than that for former years, the change 
of residonee has apparently not had any effect 
on the life-expectancy figures quoted above. 
The fact is, that North and South, the condition of 
the urban negro has steadily improved, and tliere 
is no indication that this tendency will slacken. 
While negro mortality is still much in excess of that 
among white persons, the gap between the rates for 
the two races is being closed. Tuberculosis, 
typhoid fever, malaria and other diseases, which 
were responsible for excessive death rates among 
negroes a decade ago, are being brought under 
control. This is l)eing accomplished by the 
organized public health movement, and by the 
negroes themselves through their press and other 
facilities for dissemination of instruction in hygiene. 
The most powerful factor of all, however, is the 
rise in the level of well-being for the negro, brought 
about by better economic conditions. 
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THE ISLAND OF GUERNSEY. 

(viienisey, which was riHjently visited by a party 
4)f members of the Britiali International Association 
of Journalists, is one of the moat intei'estiug of the 
Channel Islands. The area (only about 16,000 
acres) is very fully utilised, about 10,000 acres 
l)eing under cultivation, it comes as a surprise 
to learn that in this small island there are no less 
than 288 miles of roads, and approximately one 
motor-car for every ‘<0 inhabitants • -^probably a 
lartfer proportion than jirevails elsewhere m the 
Hritish Isles. 

Industrially (Juernsey is interesting for the fact 
that many' comnvKiities are both exported ami 
imfM>rtod. Its genial climate (frost and snow arc 
almost unknown) has made the island famous for 
the intensive culture of fmit, flo\v<Ms niuJ vogetables. 
'Jlu* interior low-lying iKirtion of the island is 
jnactically one vast gi’eenhouse. I^ind is so 
valuable that it does not pay to ])roduce most 
<'ominon articles of food in btdk. (lirjwors aceonl- 
iimly concentrate cm the prodiu lion of oaily fruit 
and vegetables for exfxirt, but, during the cheap 
.season, the same ))roduee is largely imported for 
home eonsumplion. 'rinis tiu* earliest potatoes 
(of which about 2,(J00 tons were ex]K)rted in 1922) 
come from (.luernsey, hut they are nevei-theless 
hargely imported during the sn miner, and the same 
applies, in a lesser degree, to strawberries, rasp- 
berries and other fruit, 'romatoes arc ])orha})s the 
most lucrative crop, nearly ls,(MH) tons being 
cx|h»rted in 1922. Jii the same year about 2,909 
tons of gra])es were ship|i«*d abroad. 

Mowers, of course*, Hourish in (Juernsey. Ilj^dran- 
geas, fuchsias and other shrubs grow in the open 
to immense size. Upwards of l,7tK) tons of cut 
ilowiM-s were exported hust year. It is not generally 
kimwii that (Juernsey als(» supplies eonsiilcrable 
ciuantiticH of bulbs (ehirlly Narcissus, DaiTodils and 
Gla<liolus) to growci’s in Jiollund for the purpose' 
of enriching their stock. 

'Hic granite rjuaiTies of (juerii«i*y also form a 
valuable asset. Although the trade has fallen off 
somewhat during recent years, liM>,o79 tons weit* 
exported in 1922. Most of tlie houses in the island 
arc built of this excellent stone, but, as many 
other materials have to be imported, the cost of 
building is, on the whole, not imrtioularly cheap. 
Mention should also be made of the small island 
of Lihou, which, iluring the war, w'as the centre 
of a valuable prcK^ess for the pwdiiction of iodine 
fi-oni seaweed. Another nourishing local industry 
is tlK< preparation of tobacco and cigarettes. These, 
like whisky, are appn>xiumtoly half the jiriee 
cuireiit in England. The fact that income tax 
is only 6d. in the £ (and local taxation and rates 
are insigniheant), forms a strong inducement to 
retired persons living on their incomes to settle 
in Guernsey, where life is easy and pleasant. There 
are still people in the island who have never seen 
a train. The absence of railways and other 
inducements to hurry is no doubt part ly accountable 
for the general tendency to “ niake haste slowly.” 

The chief boenic feature of Guernsey is, of course. 


the fine range of cliffs, with many delightful coves 
and headlands, fringing the southern coast and the 
south-west conicr. Sark, easily reached by motor- 
boat, offers even grander cliff-scenery, while the 
nearer and smaller island of Herm hoe, in its shell- 
beach half-a-mile long, a singular scientific curiosity. 
There is a delightfully situated and sporting 
golf course and the bathing during the greater part 
of the year is unsurpassed. 

Most people visit the (!Jhaniiel Islands during the 
summer, but the months of April and May, when the 
wild 6owei*s are at their liest, are in some resfiects 
the best of all, and the mild climate should also 
make (luernsey a pleasing autumn and winter 
resort. 

These islands have also an intellectual interest. 
"J"he geological (;on(litioiis in (luernsey and Sark and 
their }x>culiar local flora and fauna are w'ell illustia- 
fed in the (luille-Alles museum, to which an 
excellent library is aft ached. The local judicial 
methods, systems of land-tenure, and folklore are 
unique, and flu* isolntioii of the islamls has led to 
the |»ertM*tii:itit>n of beliefs and eustoins of very 
aiu'ient date. All such mutters are the subiect 
of ardent study by the Soeicte ( Jiieriisiaise, and 
visitors who desire to learn more of the lieliefh 
alluded to should make the ae<|uainlance of some 
of its leadiiiL' mcmheis. 

In eonehision, tiu* w'riter wishes to make gmteful 
.icknowledgmeut of flic iMuindless hospitality of 
ihe (Juernsey Chamber of Uommerce, wliose guests 
the llrifish International Association of Journalists 
were, and of the courtesy of the Southern 
Railway Company in fiirnishinir free tukets to and 
from the island and doing evervthiii'j; fXisHible 
for the comfort of the ]>arty. 

.1. S. Dow. 


THE CHILEAN SULPHUR INDUSTRY. 

(Jhile iKtesesses iini^rtant sulphur deposits 
scattered along the entire Andes Mountain chain in 
close proximity to the numerous voh-aiioes that 
are to be found within that region. "J'he flevelop- 
ment of these sulphur dejKisits, however, is not 
always an eas}' matter. At times the extreme 
altitude makes the work of extraction practically 
impossible because of the deep snows covering the 
ground during the entire winter and even late 
spring. In other eases the location of the deposits 
in active volcanic regions such as in Chilian, 
retards their development. Another handicap to 
the industry is the absence of roads. 

From a report by the United States V'ii'e-Consul 
at Valparaiso, it appears that the most important 
sulphur deposits in the country and those that 
have been developed and worked the most are 
in the northern zone between the Provinces of 
Tacna and Antofagasta. In Tacna are the Villa 
ladustrial, Aguas C^lientes, Tacora, and Chupiquina 
mines. These, while well inland, nevertheless have 
good transportation facilities. The quality of the 
sulphur is excellent and the mines can be operated 
during the entire year. 
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In the Province of Antofagasta are numerous 
deposita of good quality, the principal ones being 
the Ancauquilcha, Sierra Ancauquilcha, Cerro 
San Pablo, Carcote, and Gemelos del Azufre mines. 
Most of these mines are at present either idle or 
producing only small quantities of sulphur. 

Toward the south deposits of considerable size 
are to be found. Despite the fact that the grade of 
sulphur is good, these deposits have been worked 
but intermittently, due to their location a long 
distance, from the coast, within the line of the 
heavy winter snows, and to their lack of means of 
transportation. These mines arc situated in the 
neighbourhood of the baths of El Toro in Coquimbo 
and in the Province of Atacama. Other deposits 
that are well known but have never been developed 
are those of Nuble (near the Chilian volcano) and 
Colchagua Provinces. 

The oldest reliable statistics available date from 
the year 1887. In that year Chile's production 
of sulphur amounted to only 0.2 ton. From 1887 
to 1002 the total output was 15,000 tons; from 
1003 to 1008, 20,833 tons. From 1000 to 1010, 
inclusive, 115,000 tons were obtained. In the 
year 1018 production reached its highest point, 
10,657 tons. In 1020, 13,340 tons, and in 1921 
9,870 tons were extracted. 

One of the most important establishments in the 
country produced during the year 1022 and the 
first two months of 1023 slightly more than 936 
tons of sulphur (all of which was absorbed in Chile), 
divided as follows : Azufre flor (finely groutul or 
powdered sulphur) for vineyards, 12,754 sHcks, 
shipped to Valparaiso, San Antonio, and 
Talcahuano ; azufre molido (ground sulphur), for 
the disinfection of stock, 1,219 sacks, shipped to 
Piinta Arenas ; azufre molido for industrial uses, 
800 sacks, shipped to Valparaiso and 8an Antonio. 

The gradual increase in production up to 1020 
was due to the greater demand for sulphur in the 
manufacture of powder for the nitrate mines, to 
the progress in the manufacture of chemical products 
in Chile, and finally to increased exportation abroad. 
From the following figures the diminishing con- 
sumption of sulphur by the nitrate mines can be 
appreciated : Consumption in 1010 — 4,000 tons ; 
in 1020 — 3,800 tons ; in 1921 — ^3,000 tons. Pro- 
duction was also influenced by the falling off in the 
demand for the product abroad ; during the three 
years 1910-1921 exports were : 1010—8,000 tons ; 
1920 — 600 tons; 1021 — 300 tons. Argentina is 
the principal consumer, with appreciable quantities 
going to Bolivia, Peru and Uruguay. 


GENERAL NOTES. 


Carnegie Institutk, Pittsburgh.- 'Tlie twenty- 
third International E.xhibition of Modem Paintings 
in Oils will open at Carnegie Institute on April 
24th, 1024. The general method of selecting the 
European paintings initiated last year will l^e 
continued, information and, the necessary forms 
for those desiring to submit paintings can be 
obtained from Mr. Guillaume Lerolle, European 


Representative of Carnegie fnstitute, 14, rue 
Br4 montier, Paris, or from Messrs. Dicksee and 
Company, 7, Duke Stieet, St. James s, L<mdon, 
S.W. 1. 

Nigerian Lignites. — A full account is given 
in the current issue of the Bulletin of the Imperial 
Institute of the lignite deposits of the Southern 
Provinces of Nigeria, which were discovered during 
the Mineral Survey carried out under the auspices 
of the Institute. ■ The defMwits exist over a con- 
siderable area, some being favourably situated for 
transport. A detailed study of the lignite in the 
laboratories of the institute showed that it was of 
satisfactory composition and calorific value, it 
is quite suitable for briquetting, and briquettes 
used as fuel in firing trials in railway engines and 
steamboats in Nigeria have j)rovcd satisfactciry. 

Flax Growing in South Africa. — As a result 
ill the decline of fiax production in Russia and 
Ireland, growers have been compelled to seek 
new sources of supply, and among these the one 
that promises to bo most suitable for flax production 
upon a large scale is South Africa. An English 
expert selected the Western part of Cape Province 
;iK presenting the most favourable soil, and Russian 
seed was widely distributed to farmers for experi- 
mental purposes. It is stated that these experi- 
lueiits proved very successful. The growth has 
lieen very satisfactory and, according to the United 
States l^ade Commissioner at Johannesburg, it 
is possible that these cxi^oriments will finally 
result in the opening up of a new field for South 
African agriculture. 


MEETINGS OF THE SOOETY. 


Okdinaby Mketinos. 

Wednesday evenings, at 8 o’clock: — 
December 5. — Arthur William Hill, 
M.A., Sc.D,, F.R.S,, F.L.S., Director of the 
Royal Rotanic Gardens, Kew, “ Tlio Work 
of the Royal Botanic Gardens, Kow.” 
Charles Albert Seward, M.A., F.R.S., 
F.G.S., F.L.S., Professor of Botany in the 
University of Cambridge, will preside. 

December 12. — Sir Frank Baines, 
C.B.E., M.V.O., Director of Works, H.M. 
Office of Works, “ The Preservation of 
Historic Buildings and Ancient Monu- 
ments.” Sir Aston Webb, K.C.V.O., 
C.B., P.R.A., will preside. 


Indian Section. 

Friday afternoons, at 4.30 o’clock. 

December 7. — William Foster, C.I.E., 
HistorioirrH})her, India Office, ” The Archives 
of the Honourable East India Company.” 
(Sir George Birdwood Memorial Lecture.) 
The Ht. Hon. Viscount Peel, G.B.E,, 
Secretary of State for India, will preside. 



yovembor SOth, 1993. 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


35 


Dominions and Colonibs Section. 

Monday afternoon, at 4.30 o’clock. 

Dbobbcbeb 17. — Wm. C. Noxon, Agent- 
General for Ontario, Eni2)ire Settlement.'’ 
The EabIi of Aiblie, M.C„ will preHide. 


Pafebs to be Head afteb Chbistmas. 

G. Albebt Smith, Cinematography 
in Natural Colours — ^further developments ” 
(with illustrations — scones from H.R.H. 
The Prince of Wales’s Tour in India). 

lYEMASA Tokugawa, O.B.E., First 
Secretary to the Japanese Embassy, 
‘‘The Earthquake and the Work of Recon- 
struction in Japan.” Lobd Askwith, 
K.C.B., K.C., D.C.L., Chairman of the 
Council, will preside. 

SiB Richabd Abthub Subtees Paoet, 
Bt., ” Fused Silica and its use as a Refractory 
Material.” 

H. Maxwbix-Lefboy, M.A., Professor 
of Entomology, Imperial College of Science 
and Technology, ” The Preservation of 
Timber from the Death Watch Beetle.” 

Pebcival James Buboess, M.A., F.C.S., 
Chairman, Rubber Growem’ Association, 
“ New Uses for Rubber.” 

Charles S. Myers, C.B.E., M.D., Sc.D., 
F.R.S., Director, National Institute of 
Lidustrial Psychology, “ The Use of 
Psychological Tests in the Selection of a 
Vocation.” 

T. Thorne Batogh, ” Photography in 
Industry, Science and Medicine.” 

Sm Richard M. Dane, K.C.I.E., 
Commissioner North India, Salt Revenue, 
1898-1907 ; Foreign Chief Inspector, Salt 
Revenue, China, 1913-18, “ Salt Manu- 

facture in India and China.” 

Brigadieb-General Henry Alfred 
Young, C.I.E., C.B.E., late R.A., Director 
of Ordnance Factories, India, 1917-21, 
“ The Indian Ordnance Factories and 
Indian Industries.” 

Jocelyn F. Thorpe, C.B.E., D.Sc., 
Ph.D., F.R.S., F.I.C., F.C.S., Professor 
of Organic Chemistry, Imperial College of 
Science and Technology, ” Chemical 
Research in India.” 

Colonel H. L. Cbosthwait, C.I.E., 
R.E., retd., late Superintendent, Survey 
of India, ” The Survey of India.” Sir 
Thomas H. Holland, K.C.S.I., K.C.I.E., 
LL.D., D.Sc., F.R.S., Rector, Imperial 
College of Science and Technology, will 
preside. 


Bhupendba Nath Basu, M.A., Vice- 
Chancellor of Calcutta University, “ The 
Vedantic Philosophy of the Hindus.” 

F. W. Walker, “The Commercial 
Future of the Backward Races, with Special 
Reference to Papua.” Sir Gboboe R. Le 
Huntb, G.C.M.G., will preside. 

The Hon. T. G. Cochrane, D.S.O., 
“Empire Oil: The Progress ot Sarawak.” 

Indian Section. 

Friday afternoons, at 4.30 o’clock. 

January 4, 18, February 15, March 21, 
May 2. 


Dominions and Colonies Section. 

Tuesday afternoons, at 4.30 o'clock. 

February 5, March 4, April 1, May 27. 

Cantor Lectubes. 

Monday evenings, at 8 o’clock. 

Aldred F. Barker, M.Sc., Professor 
of Textile Industries, The University, Leeds, 
“Recent Progress in the Wool Industries.” 
Two I^ectures. December 3, 10. 

SYLLABUS. 

Lkc’Ti;hk I. - Dec*e!Hl)cr 3rd. llaw Matorials 
Brief review of developments of the past hundreil 
years. Basie principles revealed l)y this review. 
Present-day experimental le-searehes. including 
the Mendel ian Researches of the Universities of 
(•ambridge, Kdinburgh and Ijceds. Colonial 
ICxperiniental Researcli with special reference to 
Australian and UajK* wools. Peruvian Kxperiments. 
('olonel Stordy’s experimental researches with 
reference to Alpaca and Vicuna. .Mr. Stefaiisson's 
suggestion l•l*spec•ting Ovihos Fibre in the .Arctic 
(Urele. Introduction of new iibres into the Wool 
Industry. 

Lecturk II. Ueceinbcr JOth. Pro<*esses : — 
Brief review of develoinnents of the past hundred 
years. Basic principles revealed hv this review. 
Recent improvements in the piinciples of manipula- 
tion of the raw materials. Recent mechanical 
developments. Prospective manipulative and 
mechanical developments. Distribution of the 
fndustry The prc.sent distribution and the 
principles of distribution involved. Prospee-tive 
distribution. 

Eric Keightley Rideal, M.B.E., 
B.A., Ph.D., D.Sc., F.I.C., The Chemical 
Laboratory, The University Cambridge, 
“Colloid cbiemistpy.” Three Lectures. 
January 21, 28; February 4. 

Edward Victor Evans, O.BiE., P.L.U., 
Chief Chemist, South Metropolitan Gas 
Company, “ A Study of the DoMtructive 
Distillation of Coal.” Three Lectures. 
February^ 26 ; Biarch 3, 10. 
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Cobb Lbctubes. 

Monday evenings, at 8 o'clock. 

Dr. T. Slater Prior, Director of 
Research, British Photographic Research 
Association, ** Certain Foudamental 
Problems in Photography.” Three Lectures 
March 24, 31 ; April 7. 


Dr. Mann Juvenile Lectures. 

(Special tickets are required for these Lectures). 
Wedn^day afternoons, at 3 o’clock. 

Da. William Arthur Bone, F.R.S., 
Professor of Chemical Technology, Imperial 
College of Science and Technology. “Fire 
and Explosions.” Two Lectures. January 
2, 9. The Lectures will be fully illustrated 
with experiments. 

Mrs. Julia W. Henshaw, F.R.G.S., 
Croix do Guerre, “ Among the Selkirk 
Mountains of Canada (with ice-axo and 
camera).” One Lecture. January 16. 
The Lecture will be fully illustrated with 
hand -painted lantern slides. 


MEETINGS OF OTHER SOCIETIES DURING 
THE ENSUING WEEK. 

Mt)M»AY. Dkcrmhkk Soc'u*t>, I2r», New 

Hoad Strict. W., S.30 p.iii. Sir C'ltarles 
H«IJ, •* .A A’rar ia LliaHii.*' 

Swiat'.v LiTtun*, KImu’k ('olh'^r, Straad, 

ii.ai. Dr. AV. T. (Sordoa, “ Uoai 
Mia 4 ‘ralrtaa<( tlivir Tst^sia Art aa«l ladastr>.** 
(Hcctun* Vfl.) 

VIplar Club, 33, Savilc How, AV., S.30 p.ai. 
Dr. V. Wllsoa, *’ (3iaibla(; ia tin* Hn'KaKlia." 

(Mitonit'al faduMfry, So<*ioty of, at tla* t'liomicnl 
Society, Harllu^toa Kouw, I’l^-eadllly AV., 
S p.ia. I, >lr. J. .Allea IHiwe, “The Use 
a ad Hroservation of Haildiau Stoae.’* 
3. Metinra. .f. .1. Fox aa<i T, \A\ HarriHoa. 
“ The I'heaiieHl Aspect** oi H\liIdia^ St 4 )ae 
Decay.” 

FaKiaeerN. Society of, at tli*< Ucolot^icai 
Sochdy, Hurlia>^oa I’ircatlilly, AV.. 

.'i.30 p.iii. Mr. ,1. AV. tiordoii. “ Uaibva.N 
Survcyian by l*liot*i«rapliy.” 

Textile lastitiite ([ioadoa Scciioa), 3S, ItiooaiK- 
bury Sjjaarc, AV.C., 5.46 p.ai. l*rof. AV. Davis, 
” K ait ted Fai»rics.” 

Kiectrleal KaKiat* 4 'rs, Ja**titutioa of. Victoria 
t.aibaakaieat, AA'.C., 7 p.ai. laforuial 

.Alc<‘tia»{. iMsrassloa <ia " Klectricai 
Apparatus for the Deaf.” 

Aatoiu'ibile Kn^iai'crs. I list it at loa of. The 
Colleuc, liOimlilMirouKb, 7 j».m. Air. L. 

Mur]>li>. “ Tlic .Arisiise of tin* liitcrna] 
t’oialiiistioii Kiadne and SuKiicst ions for 
its more Ftflciciit Application.” 

'LVaasport, Instil at ion of. at the Institathai 
t»f F.lei’trlj'al Kaulnecrs. Savov IM.-U’c. 
AMctoria Kiabaiikiaeat, AA'.r.. .■|.;«» p.m. 

.Air. Travers, “ Railwa.vs of To-da> ami 
Tii-morrow.” . 

Tvkhpaa'. DKOKMhRK 4 . . Aattiro]X)lo^ical institute. .'lO. 

Ureat Uasscli Street. AV.C., S.l.A p.ai. Mr. 
K. Halfoar. “ Dbw'rvationsoii tlie TecliaoloTy 
of the NiiKas of Eistern Assai.i.” 

I’lvil EiiKiaecrs, lastitatinii of. Creat Oeor«e 
Street. S.AV.. rt |r.ai. 

Aluriae Fniiiacers, IiistituU* ol, S.’», The 
.Mijiorles, Tower ITIli, 0.80 p.ai. Mr. J. H. 
Anderson, “ Spoataircoua l 0 iiitioa of I’oal.” 

Uiiivurflity of Loudou, ivinff'H Colloife, Strand.- 
W.C. 5.80 p.m. Mias Hilda Oakeb.v, “The 
UootHof Early Greek Philosophy.” (Lcetiu-e 
IT.) 


AVrdnksuat, Dbckmbkr 5. .Ualvcfslty of l<ondoii, I'nl 
versity College, Oower Street., AV.C., 5.30 

S .m. Mr. W. Berwick Sayers. ” Library 
lasHlflcatiun ia Modern Life.” 

United Service Jiistitutlon, AVhitehall, S.AA’., 
3 p.m. AMee-Admiral V. H. <r. Bernard 
“Tile Supply ami Tnilning of Otticers for 
tbo Royal Navy.” 

Public Analysts, Society of, at the Clieiiiical 
Soeliity, Burlington Hoiisii, Plcemiilly. W. 

8 p.m. J. Mr. fl. Toms, ” f’rystalllne 
Bromides of Linseed OH.” 2. Mr. M. S. 
Salainon, “ Tlic Plea for Standardisation.” 
3 . Mr. H. T. S. Britton. ” Note on the 
Estimation of Chromium.” 4. Mr. K. L. 
Andrew, ” Tlie (Vilorimetric Estimation of 
Lead in Cream of Tartar.” 
hidiistrial Jje.ague and Couiiell. (.’axtoii Hall. 
Westminster, S.W., 7.:T0 p.m. .Mr. J. Sexton. 
” Can Industry be divorced from Politics.” 
Swincy Lecture, King's College. Strand, 
W.C.. 5.30 p.m. Dr. W. T. Cordon, ” Gem 
.Minerals and tlielr uses in Art and Industry.” 
(Lecture VI IT.) 

Kleetrieal Engineers, lastitiitloii of. Savoy 
Place. A'ictoria Embankment, AV.C., 0 p.m. 
(AVlreless Seidioa.) Mr. I,. B. Turner, 
“ The Keiiitioii between Daaiping and 
Speed in AA'lreless Reception.” 

.Areliamlogical Institute, at tlie Society of 
Aatiifuaries. Hiirliagton House, JMeeadllly, 
AV., 5 p.m. Mr. A. Oliver, “ Some French 
Abiicys and Cjithedrals.” 

THL'JisiiA.v, DK(}R.\ihkk U. . Aiitiipuirics, Societ> of, Burling- 
ton House, Piccadilly. W., 8.30 p.m. 
rhcml 4 *nl S«M-icty, Burlington House, Piccadilly. 
AV\. 8 p.m. I. Mr. C. K. liigold, ” The 
AddItiM* Formiitloii of four nieinbered 
rings. l*artJ]I. A System of Nomenclature 
for Hcten><*y<*llc four memliercd Bings ami 
tlic formation and Properties of some 
Derivatives of /^-metiiyleiiedi-iinini'oxide.” 
3. Messrs. H. .1. S. Sand and K. J. Wcek.^. 
“ 'riie Dependeiiee of Polarisation-over- 
voltage on Hydroxyl and H.vdrogen Ion 
Concent ration. l*art 1. PolaTisation-over- 
voltago of an Antimony Catliode in .Atiucons 
Alkaline Solution.” 3. Mr. H. King. 
** Stereoisomerism and Ijoeal Amestheiie 
Action ill the ^-Kncaiiic Uroiip. Resolution 
of B- and iso-B-Eucalne.” 4. Mr. A. (Jreen. 
“ p-uli/uirln. An Isomeric form of Alizarin.” 

Messrs. O. L. Brady and F. P. Diiiiii. 
•• Tlie IsomeriMin of the Oximes. Part XA'. 
I'lie snpixised fourtli Benzlldioxime.” li 
Messrs. A\\ E. (tamer and F. C. Kaudall, 
“ The alternation in tlie Heats of Crystallisa- 
tion of till* Normal MoiiohaHic Fatty Acids.” 
Child Study Society, 00 , Bnekliighain Palace 
Road, S.AV., 0 p.m. Mr. L. Brooks, ‘‘The 
Beghiiiiiigs of Googrophioal Teaeliing.” 
l.K>ndon County Couiiell, at the Geffrye Miisimm, 
Kingsland Hoad. E., 7..30 p.m. Major A. 
f/ongdeii. ” Tlic Modern Home.” 
•.AiielloncerH and Estate Agents’ Institute. 
34, Bnssi*li Sipiare, W.(\. «.3(» p.m. Mr. 
H. Amliler, ” Title's and Tithe Reni 
Cliarges.” 

FuiOAY, DKCJK.MBKR 7 .. University of IxmUon. f^iiiversity 
(^‘ollcge, (Jower Street, AA'.(\. 5.1,5 p.m. 
Prof. Knrl I’earson, ** Eugenics.” 

Swiney Lei-tures, King’s College, Strand, AV.C., 
5.30 p.m. Dr. W. T. Gordon. ‘‘Gem 
Minerals and their 1 '.ses in Art and Industry.” 
(Lecture TX.) 

Philologieal Society, University (AilJege, Gower 
Street. W.C., 8 p.m. Mr. C. R. Enoek. 
” Euphrntenn Origin of Man. fianguage 
and Place-Names.” 

.Aleehanieal Engineers, Institution of, Glasgow. 
7.30 p.m. Sir Westeott Abell, “ The 

Meeliaiiiral Problems of the Safety of Life 
at Sen” (Thomas Hawkslev Lecture). 
(A’orkslilrc Braneli). Leeds, 7.30 p.m. Mr. 
F. Clements, “ Tlie Forces of Nature in the 
Service of Man.” 

Geologists’ Asaoeiatiun, University College, 
Gower Street, AV.C., 7.30 ji.ni. 

Timber Trade Lectures, Council Chamber. 
London Clianiber of Conimcree, Oxford 
Court, Gannon. Street, E.C., 6.80 p,m. 
Mr. P. F. Tuni'er. *‘ Chartering for Timber 
Cargoes.” 
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AU eommunieationa for the Society should he addrea^ed to the Secretary, John Street, Adelphi, W.C. (2i. 


NOTICES. 


NEXT WEEK. 

Monday, Decembeb 10th, at 8 p.in. 
(Cantor Lecture.) Aldred F. Barker, 
M.Sc., Professor of Textile Indiistries, Tho 
University, Leeds, “ Recent Progress in 
the Wool Industries.” (Lecture II.) 

Wednesday, December 12th, at 8 p.m. 
(Ordinary Meeting.) Sir Frank Baines, 
C.B.E., M.V.O., Director of Works, H.M. 
Office of Works, “ Tho Preservation of 
Historic Buildings and Ancient Monuments.” 
Sir Aston Webb, K.C.V.O., C.B., P.R.A., 
will preside. 

Further particulars of the Society's 
Meetings will be found at the end of this 
number. 


DOYINIONS AND COLONIES SECTION. 

Tuesday, November 27th, 1923 ; Lord 
Askwith, K.C,B., K.G., D.C.L., Chairman 
of the Council, in the Chair. 

A paper on “ Tho West Indies ” was 
read by Viscount Burnham, C.H., LL.D., 
D.Litt. 

The paper and discussion uill bo published 
in the Journal of December 14th. 


FOURTH ORDINARY MEEIING. 

Wednesday, November 28th, 1923: 
Lord Dawson of Penn,G.C.V.O., K.C.M.G., 
M.D., F.R.C.P., in the Chair. 

The following candidates were proposed 
for election as Fellows of the Society : — 
Avram, M6is H., New York City, U.S.A. 

Davis, Neville Ryland, London. 

Duitz, Emile A., Amsterdam, Holland. 

Gray, Boland, Boston, U.S.A. 

Lang, Reginald, Plymouth. 

Morrow, George Leslie, Berkhamsted, Hertzs. 
Rayner-Smith, Percy, London. 

Williams, Lennard, Tilehurst, Berks. 

Williams, Stephen Miller, Arkansas, U.S.A. 

The following candidates were duly 
elected Fellows of tlie Society : — 

Burnham, Walter Witt, London. 

Jack, James, New Cumnoch, Ayrshire. 


Jacques, (jilbert J.i*., Ontario, Canada. 

Markgraf, Ml^h Agnes, Tho Hague, Netherlands. 
Peterson, President Elmer f Jeorije, Ph.T)., A.M., B.S., 
r.x)gan, Utah, U.S.A. 

A paper on ” Tho Effect of Sun, Sea and 
Opon-air in tho Ti’eatment of Disease,” was 
read by Sir Henry John Gauvain, M.A., 
M.D., M.Ch., Medical Suporintendont of 
the Lord Mayor Troloar Cripples’ Hospital. 

The paper and discuasion will bo published 
in a subsequent number of tho Journal, 


REPRINIS OF CANTOR AND HOWARD 
LECTORES. 

Hie Cantor Lectures on ” The Wileanisa* 
tifui of Rubber ” by Henry P. Stevens, 
M.A., Ph.D., K.I.C,, and the Howard 
Lectures on “ The Development of the 
Stoam Turbine ” by Stanley S. Cook, 
B.A., M.I.N.A., M.I.M., have been reprinted 
from the Journal and tho pamphlets (price 
2s, each) can bo ol^tained on application to 
tho Setu’etary, J^oyal Society of Arts, John 
Struct, Adelphi, W.C. 2. 

A full list of the lectures, which have 
iDcen reprinted and arc still on sale, can 
also Ik' obtained on application. 


MANN JUVENILE LECTURES. 

Under tho Mann Trust a short course 
of lectures adapted to a juvenile audience 
will bo delivered on Wednesday afternoons, 
2nd and 9th January, 1924, at 3 p.m., by 
Dll. William Arthur Bone, F.R.S.. 
Professor of Chemical Technology, Imperial 
College of Science and Teclmology, on 
“Fire and Explosions.” The lectures will 
be fully illustrated with experiments. 

A lecture will also be given on Wednesday, 
January 16th, at 3 p.m., by Mbs. Julia W. 
Henshaw, F.R.G.S., Croix de Guerre, 
entitled ” Among the Selkirk Mbuntains 
of Canada (with ice-axe and camera).” 
The lecture will be fully illustrated with 
hand-painted lantern slides. 

Special tickets are required for these 
two sets of lectures. A sufficient number 
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to fill the room will be issued to Felloivs in 
the order in which applications are received, 
and the issue will then be discontinued. 
Subject to these conditions, each Fellow 
is entitled to a ticket admitting two children 
and one adult. Fellows who desire tickets 
are requested to apply to the Secretary at 
once stating for which lectures the tickets 
are required. 


PROCEEDINGS OF THE SOCIETY. 


THIRD ORDINARY MEETING. 

Wednesday, November 21st, 1923. 

The Skcretarv announced that I^rd ("rawford 
had Bent an exprcsHion of his great regret that he 
had suddenly been called to Manchester on urgent 
business and would therefore be unable to take the 
Chair as arranged. Mr. Bernard llackham, of the 
Victoria and Albert Museum, had very kindly 
consented to take Lord Crawford's place at very 
short notice. 

The Chairman sai^ he would like to add his 
word of regret that Lord Crawford was not able to 
be present that evening. It might not be known to 
everyone that Lord Crawford had lately added t<> 
his numerous public-spirited activities by becoming 
the second President of the Society of Master Class 
Painters, in succession to the late Lord Plymouth. 

Before reading bis address, Mr. Knowles paid a 
tribute to the memory of the late Maurice Drake, 
who, ho said, had been so greatly interested in the 
subject of ancient stained glass, and who had made 
the subject his own. 

Tho following paper was read : 

FORGERIES OF ANCIENT STAINED 
GLASS : 

Methods uf Their Production and 
Detection. 

By J. A. Knowles. 

There is no gi*oater enemy of all true 
lovers of old work and old craftsmanship 
than the forger. Even to those who foel 
nothing of the joy of possession, which 
is the essence of collecting, but who look 
to make a living, and an honest one, by 
buying and selling, tho forger docs the very 
greatest harm. They are very frequently 
his victims, whilst his productions have 
turned up so fi^quently in auction rooms 
that both private individuals and dealers 
are very shy of bidding for 'something 
which may eventually prove to be worthless, 
and, therefore, sometimes absolutely genuine 
tpecimens are passed over or sold for a small 
figure. Unfortunately, glass is a subject 


wliich is very little understood, and whilst 
there must be scores of people who are 
capable of giving export aclvice on an oil 
painting and hundreds of others who have 
sufficient knowledge to exercise a very 
sotmd judgihent in such cases, those who 
are similarly equipped with a knowledge 
of glass painting are compamtively few. 
Yet in spite of the fact that forgers, no 
doubt, will always exist as long as there 
are those who can be taken in, though I 
cannot in any way claim the title of “ex- 
pert,” I will as a practical glass-painter 
endeavour to show by what means forgeries 
are produced and some methods of detecting 
them. 

Before going into tho subject in detail 
it may bo well to discuss the subject in its 
general asjxicts. In tho first place there is 
an essential diffemnee between a forgery 
and a reproduction. The essence of this 
difference lies in intention. Roproduc'tions 
and copies of old work have, for example, 
Ixjcn made for museums ovei’seas, whore 
it is next to impossible to obtain original 
glass. Such are idearly labelled and tho 
names of the artists who were responsible 
for them stated as a tribute to an excellent 
and painstaking piece of work. They have 
also been done in such cases as whore glass 
has been shivered to iragments by having 
cold water played upon it whilst it was 
heated when churches have caught fire, 
and whom to i*einove the glass from the 
lead would sjhjU disaster. Such a case 
occurrtHl in connexion with one of our 
large northern churches, and the copy 
lias preserved to us a facsimile of the 
original glass so exactly like tho original 
that it would be difficult to say which was 
which. All such copies should bo, and 
generally are, signed, marked and dated ; 
whilst at the same time no attempt is mode 
to imitate the corrosion of the glass so that 
they are in no way intended to take the 
public ill. On the other hand, a forgery 
is an iniquitous piece of work in that it 
is an attempt to extort sums, and frequently 
very large ones, under false pretences. 

Glass is a comparatively fragile* material, 

♦ The statement Uiat ({lass is only comparatively fragile 
has not been made without due thought or consideration 
One cannot but marvei for example that pieces of glass 
are frequently to be seen, such as those in St. MichaeFs, 
Spurriergate, York, of the most complicated and dilAcult 
shapes to cut and glaze, which have remained intact for 
hundreds of years without a break or crack in them. 
Other examples are the quarterings of the sldeids 
frequently to be seen in England and France where 
the charges, three fleur de lys, have been let into a piece 
of blue glass in which three lozenge-shaped holes have 
been drilled and cut to receive them, yet the glass has 
remained intact to this day. 
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so that old circles where a scene, shield of 
arms, or what not has been painted on 
a single piece of glass of six or eight inches 
in diameter, are generally cmcked across 
ill one or two places, and these cracks have 
been repaired with leads in order that 
they may appear old. Spurious examples 
gpiiemlly have a few cracks across them, 
too, but as a rule the forger cannot bring 
himself to cut or break them across the 
most interesting part, such as the head, 
whore, as we are painfully aware, such 
breaks, seemingly through the sheer per- 
vei-sity of things, generally do occur, but 
he cuts or breaks the pane in such a way 
as to damage the subject as little as possible. 

Doubtful examples should, if possible, 
be taken out of the lead and the breaks 
examined. If the edges of the various 
pieces do not fit togetlier as exactly as the 
two halves of a bisiaiit which has been 
broken in two, the s])eciinen is spurious. 
The edges shouki also hi* examined to see 
whether a 'diamond has hoeu used to cut 
the circle up into pieces in imitation of 
breaks. This can be seen with a good 
lens, as a diamond slightly scratches an<l 
chips the surface, whereas a break is ])erfectly 
clean. If the breaks or cracks arc*, many 
and it has been necessary at some earlier 
penod to re-lead the panel, the pieces may, 
of course, have been gro7x*d down by <*hipping 
off fragments from the edges with the pincei*s 
in order slightly to reduce each piece in 
size so *is to make room for tla* core of the 
leacl. Thus, for example, in a panel, 
originally of a single i)iece of glass one 
foot in diameter, if there arc eight cracks 
acixiss it, and the core of the lead measures 
l/l(lth of an inch ; half an inch would have 
to bo taken off the glass sornovhere in 
order to keep the pane its original width. 
The various pieces of such a pane, therefore, 
would not fit exactly together when taken 
out of tht* lead, as ea<*h one ha<l been more 
or less whittled do^m. Hut old glass is 
never perfectly flat, but always more or 
less 1 -ea.my, wavy, undulated and bubbly. 
It is, therefore, necessary to notice carefully 
whfjther the waves, bubbles and imdulatioiis 
are continuous from one piece to another, 
such as one would ex|)ect in a single piece 
of glass which had be€»n broken, and that 
the panel has not been formed of six or 
more different and distinct pieces of glass 
in which the weaves and bubbles do not pass 
natumlly frern one to the other, but go 
off in different directions. 


Forgere even buy up panes of glass 
frem old windows and paint on them so 
tliat, though tho glass may be comparatively* 
old, the painting is new. But the diffi(;ulties 
of obtaining glass of this kind except 
in the form of diamond panes or “ quarries,” 
are great, and of any size next to impoasible ; 
for formerly* windows wcitj leiulc'd in jiancs 
which did not average more than six by 
four inches in size, and much of the glass 
used for this purpose was not the fine 
glass of LoiTaine, such as the old glass- 
j)ainter set such store by* for ])ainting on, 
but the Dutch anti Clermaii gla.ss, or in 
Fiigland, Newcastle glass, which was of an 
ashen tint and very* reain.v. 

The outside edges of the ])ane of glass 
should also be examined to see if it has 
been cut to sha])e with a diamond. It 
might, of couise, as previously* mentioned, 
have Ix^tMi trimmed down at some com- 
])amtively* Jveent j)eriod, but if there is 
no reason to believe that this has been 
done, a straight clean cut, such as is obtained 
by th<^ use of a diamond or a wheel, gives 
away* the panel at once, and any* glass which 
shows this, and which is supposed to belong 
to a ix'riod anterior to 150 yeai*s ago, is 
extremely* likely* to lie modern. I am 
quite aware that a diamond is mentioned 
for cutting glass in the fifteenth century 
Bolognese M.S.,* also that Vasari tolls us 
William of Mareeilles employed an emeiald 
for the same lairpose. But that those were 
not used in dost Amman’s time, 1539-1591, 
is shown by* his dniwing of a glazier at work. 
Moreover, these early* diamonds cannot 
have bet'll of much pmctical value and 
were iirobably* the cause of the breakage of 
more glass than they* cut. Tho essence of 
the process is in the setting of the stone, 
the cutting edge of which must in a 
straight line With the line being cut, other- 
wise a scratch and not a cut results. The 
early* diamonds mounted in ^lencil form, which 
could lie twisted and turned in any direc- 
tion, would do very* well for writing on 
glass ; but woidd be of little use for cutting 
it. Le Vioil* tells us that it was not until 
about 40 years before his time (i.e., about 
the year 1730) that diamonds were first 
mounted in a flat ended handle, whilst 
Shaw*s diamond, where the cutting edgt* 
is tmed up parallel to the edge of a steel 
block, which when held against the lath 
causes the diamond to make a cleati and 

• Printed in Mrs. Monoid's Original Treatiitts on the A 
of Painting, Vol. 11. 

• Art de la PeitUnre 8ur Verro. 1774. 
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continuous cut, was only patented as 
recently as 1815. 

Before a really practical diamond was 
introduced and regularly employed, glass 
was first roughly shaped with a hot iron 
and then nibbled to the exact form desired 
with a grozing-iron. This was a little 
iron instrument like a small lath or ruler 
with a notch in the edge, similar to the 
notch still to be seen in the end of the 
modem cutting wheel, which is used — 
though perhaps very rarely, as a pair of 
pliers does the job much bettor -for breaking 
off small strips which are too narrow to be 
gripped . by the fingers. The groziug iron 
was worke<l on the edge of the glass so as 
to break off little chijis. llio edge of old 
glass, therefore, is always slightly toothed 
or jagged. To imitate this, which is such 
an elementary fact that it is known to all 
imitators, the pliers are employed. But 
the result is not quite tht< same. If we 
examine the edge of a piece of glass whicth 
has been cut in the old way, wo see it. has 
a sharp chisel edge, the e<lge btniig to the 
up|)er or painte<l side of the glass. But 

\ 



Kio. 1 . — Methods of biiApmo Glass. 

Modern, with Pliers — Chips break away from both 
upper and lower faces of the piece. 
Ancient, with Qrozing Iron. — The ecige of the glass 
is chisel shaped. 

the pliers are very liable to take chips 
off both the upper and the lower surfaces 
of the glass, for both suHacos are grip^^l 
equally between the jaws. 

We will now leave the question of these 
piuies of glass painted originally on one 
single piece, and turn to panels of larger 
size, such as are made up of a gi'eat numlxir 
of pieces of glass of many different colours, 
as in the case of church windows. 

As an aid to detennining whether or not 
a glass painting is a forgery, a thorough 
knowledge of the technical history of the 


art is very important, for it is in this and 
not in dexterity of hand that the forger 
most frequently giv€js himself away, through 
not knowing at what yxu’iods the various 
improvements in the material and methods 
of working were introduced. A glass paint* 
ing which, for example, shows the use of 
yellow stain before the beginning of the 
fourteenth c<?iitury, is in the highest degree 
likely to lx? a forgery, for the earliest known 
example is dated alH)ut the year 1310.* 
Specimens pnosiimably earlier than the 
fifteenth cjeiitury which show jewels fluxed 
on or holes drilled and pieces inserted are 
as likely as not spurious. Glass which 
l)urportH to have >x^cn executed during the 
fifteenth century, but which show’s the use 
of enamels, is almost certainlj’ a forgery. 
The use of acid cannot ap^x^ar Ixifore the 
seventeenth cc'iituiy, and ev(*ii then would 
be o|x*n to grave doubt : also tlie u.se of a pink 
glass which ow’c'd its c.(>loirr to golil. Panels 
of church windows which pretend to belong 
to tlie secoiul half of the seventeenth 
century, yet which show a profuse use of 
coloured glasst^s, are, doubtless, fakes, 
for in 1(530 Louis XI 11. destroyed all the 
glass factories of Lorraine, and thereby 
made coloured glass for church windows 
practically unohtaiiiahle. About the .same 
time the sf'cret of making ruby glass wjia 
lost, and though it appeal's again once or 
twice lal(M', it- was not in general use till 
after its re-discovery in 1820. No panel 
w’hu!li contains green glass which, on 
analysis, proves to have Iwen made from 
chrominiu oxide can Ix^ earlier t.han th» 
eighteenth centurv as that metal was oidy 
then discovered by »Schcele the chemist. 
Kilns with sepaiatc trays with but one 
layer of glass on each, which system enables 
the enamel to Ix^ fired up to a bright and 
glossy surface, were- not introducecl till 
1758, and nearly fifty yearn later Peckitt, 
of York (1731-1795), w’as still using the 
old way of a pan filled to the top with 
alternate label’s of glass and whitening. 
Machine-made relied catheflmls, blown 
Noi'man slabs, and coloured sheet glasses 
are no older than the nineteenth century, 
as also are anbittie and sanded sheets. 

I can w’ell imagine some eminent counsel 
after much midnight oil and study of the 
Encyelopeedia Britannica, making great play 
with the above conclusions, and show’uig 
to the confusion' of a witness that they are 
quite wreng by pointing out that “ fluxed 

* The Peter do Dene w indow in the Nave of York Mtnater. 
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on ” jewelH ai-e mentioned by Theophiliw, a 
writer of the twelfth century, that enamels 
wem used on hollow ware for centuries 
before the year 1500, and that Claud of 
Marseilles, before the beginning of the 
16th century, painted a window im enamels 
for the study of the French Ambassador 
at Home. That acid is described in the 
fifteenth century llolognese M.S., and 
a ml derived from gold was |)rol:]!^bly 
known to the Saracens, and is also described 
in the MS. pmviously mentioned more 
than two hundred yeai-s before its reputed 
inventor, Andrew- Cassuisthe younger, lived. 
All this is ]jerfoctly true, but it does not 
prove that any of these things came int(» 
general use, or, indeed, that any s])ecimen 
■of them is known in any public or private 
■collection Ix^fore the limes mentioned above. 

The Class. 

The ])ainling of a forged panel may have 
hcA*!! so skilfully executed as to deceive 
an export. But unless the glass upon which 
it has been done exactly corresponds in 
■every particular wuth glass of the cori*es- 
ponding |Kn*iod of that to which the forgery 
prettmds to belong, it must be i-ejected. 
The various chamcteristics which it must 
possess are many, and the difficulties of 
finding glass at the pivsent day which will 
agree with all of them are groat. The 
rnatenal on w'hich tlie ]minting has liecn 
4 lone must agree in 
(i) Thickness. 

(ii.) Textuiv. 

(iii.) Wavy ness. 

(iv.) Tint. 

(v.) Ability to stain without “metal- 
ling.’' 

(i.) Thickness. As a general rule all 
ancient glass is thiimer than modem. It 
is pc^rfectly true that the mediffival workei-s 
were fully alive to the value of substance 
in glass and they also knew perfectly well 
that thick glass tones and filters the light 
as it passes through it better than thin 
glass does, even if the two are exactly equal 
in tint. But they were not always able 
to^ obtain it. Inigo Jones complained that 
Sir Robert Mansell, who tried to comer 
the glass industr^^ in Elnglahd during the 
seventeenth century, made very thin glass, 
and long liefore this, in 1486, at Toledo, 
we read that the* cathedral authorities 
handed Master Henry the glass -painter a 
sum of 160,000 “ maravedis ” and told him 
to proceed to Flanders or any other part 


he ma>* desii*e w'heie good glass is to be liad 
(of white, blue, green, ruby, purple, yellow, 
and blackish (prieto) colours) and equal in 
thickness to the sample which he bears^ and 
bring us thence such quantity as he has 
need of for the window^s of our cathedral.”* 
But to produce a sheet of glass of both 
. large size and of considemble substance 
requires a large gathering of metal, and a 
strength of arm and skill in manipulation 
which the old glass makers w^cre not equal 
to. Their glass, themfore, was made 
in both smaller and thinner sheets than ours 
is. Most of the glass after the fifteenth 
century was very thin indeed. In speaking 
of modem glass I am, of course, referring to 
mr)dem “ antique ” glass, which is made 
puq)osely for stained glass work. That 
made in England at the present day is 
undoubtedly the finest in the world. Its 
thickness gives it a tone and quality which 
is uneqiialled by any other, so that gletss 
painters from all over the world send for it 
for their best work. But this very quality 
renders it useless to the forger, who has» 
therefore, to use foreign antique or what 
arc known as sanded, spooky, anbittie, 
and tinted sheet glasses. 

(ii.) This brings us to the question of tex- 
iui-e. It is very difficult to lay down any hard 
and fast rule on these matters, but generally 
speaking, modern antique, and especially 
that made in England, has more bubbles 
in it than the old. These are purposely 
left in the glass as they make it more 
brilliant. But in glasses which are intended 
to Ix^ used for painting heads upon, bubbles 
arc out of place and another means of 
obtaining brilliance is resorted to. Tlie 
inarver upon which the bulb of metal 
(i.e„ glass) is rolled before it is blown has 
lines upon it and these lines appear on the 
back of the sheet of glass and make it 
shimmer. This is never seen in old glass. 
Sanded sheet is formed by sprinkling sand 
on the floor of the kiln in which the cylinders 
of glass are flattened out into sheets. The 
particles of sand cause depressions in the. 
surface and seme of them adhere to the 
glass itself. This, too, is an impossible 
feature in old work. 

(iii.) Though old glass may 'appear 
perfectly flat in small pieces, it is nearly 
always wavy and cockled on the back. 
This is particularly to be noted in circles 
and so forth of five or six or more inches 

* Doeumsntot InedUot voire la HUtoHa do Uu BdUao 
ArU on Ewpana, by Zarco del Valle. 



42 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


December 7th, J9SS. 


in diameter upon which eiublciHH and 
similar designs wore painted. This was 
caused by the inability of the old glass 
makers to rub their glass down to a perfectly 
level surface in the flattening kiln» as is 
done nowadays in the manufacture of largo 
sheets of glass, such as are useii for framing 
pictures and for windows in houses. This 
only applies to such ancient glass as was 
produced by the “ muff ” process, which was 
formed from a large cylinder of glass which 
was slit down the side and oi>ened out into 
a flat sheet. Old, as well as inocUu’u, 
“crown “ glass, which consists of a circular 
sheet produwd by whirling, does not suffer 
from this defect, as it has not to be flattened 
like the muff. To simulate the cockling and 
waviness of ancient muff glass, imitators 
are in the habit of heating it in the kiln 
on a tray on whif^h the whiting has not Ix'en 
evenly' s[)]*ead, but has been left in lumps 
and ridges. The glass is heated to softness 
when it sinks down into slight hills and 
valleys similar to the old. 

(iv.) Tint. Although the use of 
manganese as a decoloriztn* was imdci’stood 
and constantly employed, a i)erfectly colour- 
less glass is never seen in old work. In the 
mediaeval period, whilst givenish tinUnl 
glasses ai*e fi'equent, after the fifteenth 
century they should 1x3 ivgaixled with 
suspicion, as the old glass -painters gi-eatly 
favoured the glass of Lorraine for their 
work on account of its valuable staining 
qualities, and this glass was slightly yellowish 
in tint. 

(v.) Ability to stain. Whci*eas modern 
glass is almost invariably a sodium calcium 
silicate, analysis has proved tliat the old 
was almost always a potassium calcium 
silicate. In untechnical language, whoi’e 
the old workere used potash as the 
source of their alkali, we use soda. This fact 
has a very important bearing on the subject 
of forgeries, for there is an enormous 
difference between the way in which 
a soda -lime glass takes the yellow 
silver stain, and one in w'hich the alkali 
employed in its manufacture is 
For, as Mr. Noel Heaton pointed out in 
paper read some years ago befor(3 this 
Society,* the stain on a soda -lime glass is 
not equal to that which is communicated 
to a potash one. Tho mo<lem glass also, 
in staining, v6ry frequently “ metals,”’ /.e., 
if you look on the back of a piece of modem 

* Modteval Stained Glass : Ita Productlrn and Decay. 
Journal of the Royal SoeiHy of Arte, March 15th, 1007. 


glass whem the ,>'ellow stain h^ been 
applied, it shows as a nasty opaque mustard 
yellow. Now, I do not mean to say that 
this effect is mt'cr seen on old glass, as I 
have a fragment in my iiossession which is 
undoubtedly ancient and yet shows this 
defect, but it is ver>' unusual indeed, and 
in this case is only duo to the fact that the 
glass has lieen so gn'atly over-firetl as to 
Ix^ almost molted. 

Thk Enamel. 

So much h)r thfi glass itself. We next 
come to the question of the enamel with 
which the glass has Ix^en imintod, and by 
“ enamel ” L do not mean coloured enamels. 
Tht^se w’o will discuss later — but merely 
the ox)aque brown, red or black pigment 
which is used for painting the outlines and 
giving the various shades and tones of the 
f)ainting. 1 will not go into the question 
of the composition and characteristics of 
the ojmque enamels and their variations 
at different periods in minut(3 detail to-night, 
as 1 fully discussed the subject in a paper 
read bofom this Society some years ago, to 
which I w'ould refer t hose who wdsh to piu*su(5 
the subject further.* As I there pointed out, 
the colour of the enamel of different periods 
scon by n'flected light can mughlN’' l)o 
classified as follows : 

12th and early 13th centuries Black. 

13th, 14th & 15th conturiies Purple or rod. 
16th to 18th century Black. 

When an ancient glass -painting is held up 
to tho light and the enamel is judged by 
transmitted light, it Naries in what little 
amount of colour it imparts to the glass 
from a rich warm brown to a cool black. 
It, however, never suffers from a tlefect 
which is very common, though by no means 
imiversal, with modern glass -painting 
enamels, and that is “ foxiness.” What 
glass -painters term “ foxiness ” is a peculiar 
j’oddish cast communicated to the |3ainting, 
to be seen w'hen it is viewed at an anglt 3 
instead of from a j^oint directly in front, 
which is caused by a partial i*eflection of 
light from the iiarticlos of metallic oxide 
of which the enamel is made, some of the 
light passing through the panel and some 
being reflected back from it. Hom, for 
example, on the screen are two forgeries of 
16th century medallions, which show this. 
Again, in a genuine example of ancient work 
the traced lines must be perfectly opaque 

* Technique of Qlase-rainting in Modiinval and Re- 
naissance Times. Jourtial of the Royal Society of Arts 
May 15t]i, 1014. 
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where it was so required that they should 
be without the line having had to be loaded 
with enamel in order to achieve this i-esult, 
and thereby stand up above the rest of the 
surface of the painting. Generally speaking, 
the modem enamel is greatly inferior in den- 
sity to the old, and the lines frequently an^ 
semi -translucent instead of being iierfeetly 
dense and absolutely opaque and, therefore, 
black. 

The olfl enamel, either from atmospheric 
influence or from insufficient firing, 
frequently chips off. Winston, the great 
authority on glass, states that he never came 
across an old example which could not 
tx 3 scratched off with a knife, and though 
it would be best to accept this statement 
with reservations, it is certain that the old 
tmamels are never fired down as tight as 
the modem. Renaissance glass -paintings 
are particularly liable to be scratched, owing 
to insufficient flux in the enamel and not 
tmough lieat. The chipping of the mediaeval 
colour in inscriptions and so forth is imitated 
by moistening the colour, which is held 
to the glass with gum alone, with an old 
creased and ragged wet chamois leather 
j^rossed against the glass. When this has 
been lifted off it brings some of the outlines 
and painting with it, and gives a fair imita- 
tion of the real thing. 

COLOURED ENAMELS. 

We have already discussed tlie brown or 
black opaque enamel used on the front of 
the glass to give the outlines and shading ; 
we will now consider the 0010111*6(1 ti*ans- 
l)arent enamels — blue, red, purple, etc. - 
which are generally applied to the Imck of 
the glass. As a general rule it may 1 k^ 
laid down that except in some few ex- 
ceptional cases that one occasionally comes 
across, the old enamels were never equal 
in brilliancy and transparency to those of 
the present day, and especially to those? 
modem enamels of Continental origin. 
All this favours the detection of frauds, 
for most of the forgeries of the present 
day being made on the Continent, the 
producers of them employ enamels of 
Fi*ench or German make, which, no matter 
how superior they may be to the ancient 
ones, do not match them nearly so well 
as English enamels do. The ancient 
enamels were vfery hard. They w^ere, 
moreover, not laid on a tray in the kiln,, 
but were fired in a pan filled to the top 
with whiting and glass in alternate layers 


one above another. They did not, therefore, 
fire up bright, as the contact of the enamel 
with the lime or w'hiting prevented this. 
At n\ost they have but an eggshell gloss 
on the surface, and this w’as in most 
cases confined to the blue. Modem 
Continental enamels, on the other hand, 
are very soft. So much so that if any 
whiting comes in contact with them when 
they are >x?ing fired, they are ruined as the 
whiting sinks into the enamel and sticks 
tight to it, rendering the surface perfectly 
opaque. They have, thei*efoi*e, to be fired 
on trays in the kiln, and they come up w*ith 
a bright glossy surface equal to that of the 
glass itself. Some tw'o or three years ago 
the w*riter saw nearly a score of panels 
offered for sale as antiques in a shop in 
Cologne, which could be cjondcnmed at a 
glance for this I'eason alone. The English 
enamels are much hai*der, they are, therefore, 
more difficult to fire, and the colours are 
not so brilliant, but the forgoi-s of glass 
are not generally awai*e of this fact. In 
seventeenth century w'ork, such as heialdry, 
where the enamel has been applied 
thickly as it had to be, and in large and 
broad masses, the surface is generally covered 
with minute fissures and cmcks caused by 
the CO -efficient of the contraction of the 
enamel not being equal to that of the glass 
to which it has been applied. On turning 
the panel over and looking at the enamel 
through the glass, w^e see that it has crazed 
the surface of the glass like frost forms on 
a window^ pane in winter. In Fome 
places tilt' surface of th? glass has given 
way and the enamel chipped off, bringing 
the glass surface w’ith it in the form 
of shell-like flakes. This form of decay 
looks at first sight as if it would be 
very difficult to imitate. Yet though I 
cannot say 1 have ever seen an example 
where this has been done, it is in reality 
very easy indeed to do, and it is well, 
therefore, to be on one’s guaid as it is 
quite possible that an example might turn 
up some day. This process of decay is 
exactly the same as that which is artificially 
produced in the form of decoration known 
as chipped glass, which is frequently to be 
seen used on plate glass in doors and so forth 
in modem shop fitting. The letters 
or ornament are left clear, whilst the 
ground is covered with shell -like forms 
on the surface of the glass itself. This is 
done by having the parts required to be 
chipped sand-blasted. White acid will not 
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Enamel (Vaeked, bringing away the surface of the Glass. 

Fin. 2. — Seen from inside. Fin. .*1. — Seen from outside. 


do, the object Ixjing to obtain a coarse 
roughened surface. This having licen done 
the whole of tJie glass is given a coat all 
ovc?r of thin strong glue and allowed to 
<lry in the air. A second coat is then 
applied and wlien that is dry a third in 
like mann«M’, and allowed to dry naturally. 
The sheet of glass is then placed near some 
hot water ])i]H^s or in front of a tire. The 
glue then Ix'gius to contract and on the 
])olished surfatre where the sand blast has 
not l)e(*n a])plied, it flakes off, leaving the 
glass untouched. On the roughened surface, 
liowever, it lias such a hold, and the con- 
traction is so enormous that it tears flakes 
out of the very substance of the glass itself, 
forming a sliell-like surface or pattern. 
It is easy to see how this might be applied 
to the imitation of the sui*face of glass 
from which the enamel has flaked off by 
having the part required sand-blasted and 
flaking it with glue, afterwards applying 
enamel to the surroimding portions. As 
will be seen by the slide, which is* a 
17th century glass -painter's assay piece 
on which he has tried his blue enamel 
in order to get the nght quantity of 
flux, the craasing of the surface of the glass 


wliero the enamel has chipped off is not 
always the same. Sometimes it is in large 
cracks and flakes as in the bottom example, 
at other times it appears as a fine granular 
or stipple effect. This latter form can he 
imiiatod by moans of acid, in exactly the 
same way as the form of decoration, which 
is known as stipple acid, is produced on 
plates and which is frequently used in 
conjunction with chipped glass and white 
acid in order to obtain various forms of 
surface in embossed work. The parts 
not intended to be treated are coated in 
the usual manner with llninswick black. 
The plate is then put in an acid bath of 
equal ymrts of hydrofluoric acid and water 
and powdered mica sprinkled all over it. 
The acid attacks the glass unequally, 
l)oing partially prevented from doing so 
by the flakes of mica, and a stippled effect 
is produced. 

Technique of the Painting. 

We now come to the impdrtant question 
of the technique of the painting or “ hand- 
ling,” as it is termed in oil painting. It 
is safe to say in this connexion that a 
whole book might be written on this subject 
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alone, and then all vronld not have been to the latest must possess, and it is thb, 
said. It is, there£oi*e, hopeless to attempt It must never have been passed thi-ough 
to treat of it at all thoroughly within the the kiln more than on(». At first sight it 
limits of a paper such as this and all that may seem next to impossible to prove 
can be done is to lay down one or two main whether this was done or not, but it can 
ixiints of guidance. As regards mediaeval generally be determined with a tolerable 
glass the chief characteristic of glass of this amount of certainty by close examination 
I>eriod is the tracing. Though there was of the high lights and lines which have been 
m\ich inferior work produced it would be a removed with the pointed end of a stick or 
matter of the utmost difficulty to imitate a quill. In old work the traced lines and 
the freedom and the endless variety of outlines were painted on first. The darker 
width in the traced lines in the best old w^ork. shadows were then washed in ontl removed 
These sometimes vary from three -sixteenths where not wanted. Another wash was 



Fia. 4. — Swiss Heraldic Lion. 

Strokes taken out with the quill in the inane pass through both 
traced lines and shading, showing that the work was done at one 
firing. 

of an inch or more in width at one end then applied to give the middle tones, and^ 
and then taper off till they end as fine as finally, a thin wash over the whole surface 
a hdir. At the same time the utmost density of the glass, out of which the highest lights 
is kept throughout. Most modem traced were taken with the quill or stick. In 
lines have blunt points, whilst but few some places these have removed not only 
modem enamels can be found which “ work ” the three (or less) coats of shading colour, 
well under the brush and yet keep their but the outlines as well, proving that there 
opacity when fired. was nothing fired on up to that stage of the 

There is one characteristic of technique painting. One occasionally comes across 
which glass of all periods from the earliest cases where the stick lights {)asR under 
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the outlines. These, however, are not the 
main outlines of the drawing, but were 
embellishments, such as diapers, patterns, 
etc., which have been j^ainted on freehatifi 
last of all. 

The only exception to this rule that one 
is likely to meet with, is in the case where 
blue enamel has been applied on the hack 
over yellow stain so as to form green. 
In this case the ])ainting on the front and 
the yellow stain wei'e done at one fire, and 
after the superfluous stain had been cleared 
off the blue enamel was a])pliod and burnt 
at a separate fire. It is, however, always 
dangerous to dogmatize in these matters. 
1 should not be at all surprised if some 
day an undoubtedly authentic s])ccimen 
of ancient glass turned up which showed 
undeniable evidencre of having been fired 
more than once and the painting carried 
fuither before the glass went into the kiln 
a second time. One lias always to make 
allowances for such cases as where an 
artist worked in some place far removed 
from others of the (jraft, or for the work of 
amateurs or lx 3 ginnei*s.* 

The more one studies a subject sucli as 
stained glass, not from the too fre(iuentl,\* 
narrow point of view, but in all its various 
a8|>ect8 — technical, historical or what not 
the less one is 8ur]3rised at anything. As 
1 recently showed, for example, in a paper 
read before the Society of Architects,* there 
is every reason to l>clieve that the east 
window of St. Margaret's, ^^est minster, is 
a re-jiainting by an eigiiteenth century 
artist on the to]) of early sixteentJi centur\’ 
work. 

One other poini as regards technique. 
All available documentary evidence prove.s, 
and the closest scrutiny of ancient work 
goes to show, that oil was never used as a 
vehicle for painting. It was all done in 
water from the fii-st traced lines to the last 
wash. This can to some extent be jiroved 
by an examination of the strokes removetl 
with the pointed stick or quill. The ease anti 
facility with wliich they havt^ l>een taken 


• It might be doubted tlmt formerly tlu^re wea* aiiv 
such perpop, but hiatory teiietieH ua otherwla<». Vide 
protest of the York Gild of To.xtwrltera at the end of the 
flftpenth wntury against an amateur textWTiter, a prient 
^fng bofika. Aiet/io. Itook. Smteea 8oc., Vol. 

11., p. Ixx. Alao Vaanrl’a account of the amateur icluaa* 
^*^*^*“*' willia*^n of 

Mandlica to pi^ to aec how It hod been made. 

R^colleta, FP. Maurice M^et and Autoihe 
^blet, who ^ mentioned by Jjc VIell and who Uved at 
the end of the icventecnth century, alro M. Rcataut n 

StSSJS? the eighteenth century 

mentiooed by the same antiior. 

• Jour/tal of the Society of ArehHtdM, April, IW'. 


out shows that the enamel was only lightly 
held to the glass, wher8a>s had oil been 
used the stroke would show a gummy edge, 
the enamel piling up in a fatty ridge of 
colour. Were th3 traced lines done in 
oil, this dries hard so that the quill or 
stick, instead of passing through them with 
ease, jumps over or only jiartially scratches 
a way thi’oiigh. 


Abrasion. 

Ruby glass has always been manufactured 
(and at the in-esent day still is, except in 
one or two very exceptional ccMes) in a 
<lifferent wa>' from the other coloured glasses. 
Instead of the sheet being coloured all 
through, the red lies in a thin film on tin* 
surface like the gelatine film on a photo- 
graphic jilate, the colourle.ss glass beneath 
merely acting as a support. This jieculiar 
method of manufacture enabled glass - 
paintere to obtain various coloured effects 
on tile same piece of glass by removing 
the red film where required and apiilying 
coloured enamels or yellow stain to the* 
colourless glass beneath. This is nowadays 
done by ai)plying a protective varnish, such 
as Uniiiswiek black, to the ])arts whicli 
it is intended shall not l>e removed, and 
afterwards jilacing the glass in a bath of 
diluted Jiydro-fluoric acid M'hich eats away 
the exposed portions of the red film anil 
leaves the grounii Injiieath. Tn this method 
the acid eats straight down, leaving the 
untouched portions which have been pro- 
tected by the resisting varnish with perfectl>' 



Fig. r>. 

Hul»y film on glass removed by (a) bydrotiiioric 
acid and (6) wheel. 

stmight and vertical edges. It is a great 
temptation to the forger to use acid, on 
account of tin* speed and ea.se witii whicJi 
it can Ik- employed, but the edges of the 
film should be examined and if they show 
that acid has been employed, the piece should 
be regarfl^d with the gravest susjiicion. 
Before the use of acid was put on a practical 
basis, or until a still later date when its 
prepamtioii and use became common 
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property, the red film had to be gi*ound 
away with a grindstone or with either a 
copper wheel or an iron instrument and 
some abrading material such as sand or 
emery. It is obvious that it is im])OH8ible 
by such a method to leave a shar)> clean 
edge. The edge of the film w.as always cither 
ragged or showed in section a small arc 
of the circumference of the wheel which had 
been used for grinding, and this edge had 
to 1x3 covered up with a trac(3d line; other- 
wise, instead of there Ix^ing a sharp line 
of division between white and colour, the 
one faded into the other, and th<^ effect was 
blurred. 

The traced line, howt^ver, docs not 
prevent the edge being tester! to see whether 
it is perpendicular, as it. is so excessively 
thin. On the contrary, the depression, which 
is saucer shaped when the wiieel has been 
used, can easily be felt with the finger 
tip. In old work it was not generally j)olished 
after being ground out, but j'eniains rough 
like ground glass. 

The reputed inventor of acid for coating away 
glass was Henry Schw'anhard, who is said 
to have discovered it about the year 1670. 
(dass cutting is also said to have been 
invented by Cas])ar Li*hrnann. who died in 
1622. As likely as not, both these artists 
are given far more credit than is actually 
due to tlv3m, and their so-called discoveries 
were, no doubt, little more than improve- 
ments, for an acitl or “ w’atiM* for cutting 
glass” is described in the fifteenth century 
J3ologneso MS., and Mmclius, a writer of 
the thirteenth century, gives a ])ei*fectly 
practical accoiuit of glass cutting on the 
wheel. Moreover, we know that the latter 
])rocoss was w^ell known ami regularly em- 
ployed throughout the whole of the inodiaBval 
period for piercing holes in glass for the 
insei*tion of jewels and charges on shields 
of arms. But the case of the use of acid is 
different, and wo must not forget that there 
is an enormous diffeience between a process 
which is merely in the stage of a chemical 
experiment in a laboratory and the same 
thing placed on a commercial manufacturing 
basis. Photography, for example, started 
as^ chemical experiments b>' scientists, 
it was next kno^m as a seci'ct, and finally 
Underatood and worked by all. Fluoric 
acid was similarly a closely guarded secret 
known to few in 1721, it was imperfectly 
described in 1725, and the cormet method 
of producing it was not known imtil Scheele, 
the chemist, published it in 1771, whilst 


long after this glass painters, such as Peckitt, 
of York, continued the use of the wheel 
with which process they were more familiar. 
Tt is, therefore, necessary to be on one’s 
guard whore examples of gla.ss painting, 
even after the year 1670, shew the use of 
acid. I have in my possession a circle which 
I believe is an early example of the use of 
acid, but such a piece is w^ell-nigh unique. 

Corrosion. 

Old glass is frequently corroderl. Many 
people think that a piece of glass camiot 
be old if it is not corroded or pitted ; but 
this has nothing to do with age. Here, 
for example, we have two heads from the 
same subject, viz., the Coronation of the 
Blessed Virgin, in St. Helen’s Church, York. 
The one in a bad state of decay, the other 
not touched. They are both of the same 
age and have both been subject to the .same 
atmospheric conditions, yet the one is 
preserv^ed whilst the other is in an advanced 
stage of decomposition on both sides. 
The causes of decay in glass are nowa- 
days well understood, but this is not tlu* 
time to discuss them as the whole subject 
has 1x3611 thoroughly treated in a paiX3r 
read here some time ago.* But amateum 
and novices in collecting are not satisfied 
unless signs of at least incipient decay 
are pi’eseut, so that the forger is prepared 
to supply the flemand. 

One form of decay to be seen in old glass 
is an iridescent film on the surface of the 
back of the glass. This can be imitated in 
many ways. It can be done by the method 
by which the articles of iridescent glass 
w^ait) to be s(*en in the shops am produced, 
viz., by the deposition of metallic tin upon 
the surface of the glass heated in the kiln 
by means of the fumes of stannous chloride. 
But this can l)e detected. Actual iridescent 
decay by corrosion can be artificially 
produced by dilute hydrofluoric acid, as 
every glass-ixiinter knows who lias neg- 
ligently left the acid bottle in too close prox- 
imity to a bin of glass. The same result can 
be obtained by heating the glass with hydri< 
chloride in an hermetically sealed receptacle. 

The commonest form of decay is pitting 
where the back of the glass is covered, 
to a greater or lesser degree with holes 
which vary from the size of a pin head 
to a crater half an inch or so in diameter. 
These holes, which before the centre actually 

* Mediaoval Stained Glass : its Production and Decay, 
by Noel Heaton, Journal of the Society of Arte, No. 2834 
March I5th, UM)7. 
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Fig. 6 . — Imitation 14th C^entury Quarry Work. 

Examples of spots of colour splashed on the glass 
to imitate corrosion by pitting. 


falln out so as to form a pit, appear as 
small round black spots, are imitated 
by “ spattering.” This is done by 
sprinting enamel on to the back of the 
glass by drawing the finger across the hairs 
of a tooth brush filled with cjolour, in the 
same way that black and white artists 
produce certain shaded effects in the back- 
grounds of their drawings. This rather 
crude form of imitation can be easily 
detected by anyone who is conversant 
with the process by which it has been 
produced. Another method of ageing 
frequently employed in (juarry work in 
order to imitate the rich bi'own patina 
which most mediaeval glass has, is to apply 
an unequal coat of brown enamel to the 
back of the glass, shading it darker towards 
the edges to imitate the dirt which collects 
up against the leads. Before the glass has 
been fired the enamel is only lightly 
held with gum mixed with the enamel. 
When this coat of enamel has been allowed 
to dry, the glass is lightly spattered 
here and there with clear water sprin- 
kled from the hairs of the tooth brush, 
or by the operator spitting on it through 
the closed lips. The glass is again sfilowed 
to dry and is then rubbed lightly with the 
tips of the fingers when holes appear where 
the splashes of water have been, the dry 
colour around each spot liaving acted like 
blotting paper and sucked the gum out 
of the wet spots. This, whilst it gives 
an antique look and zni^t deceive the 
unwaiy, would never ^take in anyone 
who has studied glass to any extent, for the 
result is totally unlike the effect of corrosion. 


which ap]x>ars as dark spots on a light 
ground, wheieas by this method the reverse 
is the result. Actual holes can be prmliiced 
by drilling, but a microscope will at once 
detect the imposture. As can be seen in 
these examples of l?ivgc' pits, which are 
of such size that a lens is not iiecessaiy 
to examine them, the formation is like 
that of the crater of a volcano, and such 
an effect cannot be imitated by drilling. 

Sometimes old glass has corroded, not 
into roimd hok^, but into lines caused by 
the unequal mixing and only partial 
vitrification of the hard and soft materials 
of the glass mixture, such as sand, lime, 
and alkali. The resultant glass, when it 
has been formed into a sheet by the “ crown,” 
or whirled sheet method, consists of lines 
of hard and soft metal of different densities 
invisible tt> the eye, but, nevertheless, 
existent in thc^ glass. "J"he soft parts (jorrodc, 
whilst the haitl ])arts do not. The lines of 
corrosion gtnieralK' appear »4s arcs of con- 
centric circles, of which the ” punty ” 
mark (or knob of glass in the centre of the 
sheet by which it was attachtMl the 
” punty ” or iron rod on 'which it was 
twirled during manufacture) forms the 
centre. This could \)o imitated by the 
use of hydrofluoric acid and a resist, such 
as Brunswick black, painted on the glass 
in imitation of the corrosion. Such a 
sham, if well done, would be very difficult' 
to detect. In cas(»s, however, whem the 
glass has corroded in lines and not into 
round holes, tlu< glass should Ix^ closclj' 
examined with a lens to determine whether 
it has been made as a whirletl circular sheet 
with a knob of glass in the middle, (i.c., 
crown) or as a cylinder slit down the side 
and flattened out into a rectangular sheet 
(muff). This can lie seen by the direction 
of the bubbles. If these run in straight 
lines parallel to i^acrh other, the glass was 
” muff ; ” if, however, they are in con- 
centric and ever- widening circles of which 
the knob in the middle of the sheet formed 
the centre, and the elongated bubbles 
look like ships mcing round a buoy, the 
glass was “ crown ” and the lines of corrosion 
must follow the same direction and not, 
so to si^eak, cut across the ” grain.” 

Crown glass, however, is rarely corroded. 
Being opened out from a xoimd globe into 
a flat sheet by twirling as a maid twirls 
a mop, after having been softened by the 
heat of a furnace, it has not to be rubbed 
down on to an iron plate to flatten it and 
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«o, as it never comes into contact with 
anything during the process of its manu- 
facture as “ muff ” glass does, it receives 
a highly polished surface known as fire 
finish " and this seems to help it to resist 
•corrosion. 

But tiiough muff glcws may not be actually 
corroded, the surface is nearly always 
alightly dulled. 

I'o imitate this dulling on the back, 
the glass is generally given a very thin 
mtitt of black enamel. Sometimes the 
surface has been dulled by laying the glass 
on an iron or asbestos sheet in the kiln 
and over-firing it so that it not cmly is 
deadened, but runs into pinholes, which 
look like incipient corrosion. This, however, 
would not deceive a glass -painter, who is 
generally only too familiar with such 
accidents occurring to his work through 
the negligence of the kiln -man when soft 
glassc's are )x)ing fired. 

For some reason or other, which has not 
been as yet fully explained, the yellow 
stain, which is applied always to the back 
of the glass, ])rotects it from corrosion, so 
that pitting randy manifests itself in the 
parts c»f the glass stained yellow. If pit 
holes do ap])ear they should be regarded 
with suspicion, as they may have been 
produced by spattering with paint, or the 
piece painted on may have been, e,g., 
an old quarry already corroded naturally 
so that though the glass is old the imiiiting 
on it is new. 

("orrosion marks ap]:)earing in the yellow 
stain led to the detection of a clever forgery 
some time ago. Though well done, further 
examination showed many more of the 
usual characteristics. The piece was 

bioken ” in the usual way so as to damage 
it as little as possible and a piece of patch 
inserted. The glass was too thick ; it 
was perfectly flat on the back without any 
cockling, and had a bright and highly 
polished surface, but the bubbles showed 
that the glass was muff, not crown. 
The brown enamel wew heavily fluxed and 
had fired down very snug to a bright, 
ahiny surface, and was very transparent, 
pointing to the use of foreign enamel and 
a modem gas*kiln, where the glass is fired 
face up and a single tray at a time, not 
buried in whiting\in a pan as the ancient 
practice was. The glass had not been 
outlined first and afterwards shaded, but 
the reverse process adopted, for the stick- 
lights passed under the outlines in several 


places. Lastly, the corrosion appeared on 
the front and not on the back and under 
a lens showed as black dots grouped in a 
regular pattern of six or eight together 
in small square patches, showing that they 
were produced by some artificial method. 

Swiss Glass. 

Nowadays there is no glass so much sought 
after as Swiss panes. Unfortunately, there 
is only so much of this to go round, and 
practically all the best pieces have long 
ago passed into public or private collections, 
so that if a piece does come into the market 
it is instantly snapped up at a high price. 
This has led to a large number of forgeries 
of Continental origin appearing in antique 
dealers’ sho|)8 and in auction rooms, the 
manufacture of these amoimting to almost 
a small industry. The skill, however 
misapplied, with which these are executed 
is amazing, and the knowledge and study 
of old work which has gone to the making 
of them is suiprising. Some have even 
found their way into national collections, 
so that it is hopeless for the amateur to 
try to detect the good from the bad, as 
this will often tax the wits of the greatest 
experts. One of the most skilful of these 
forgers is at Diisseldorf. Such men are the 
cream of a shady profession, and like the 
swell cracksmen, are after big things and 
high prices for their work. No amount of 
pains or trouble must be spared, and they 
must moreover possess an extraordinary 
degree of skill in technique and craftsman- 
ship. Natmally enough, a man who was 
particularly good at imitating Swiss work 
would be hopelessly at sea with that of the 
14th century, but by confining themselves 
to the glass of one period, forgers become 
extremely clever at imitating it. 

It is, therefore, very difficult to lay 
down any hard and fast rules, cuid the safest 
guide is judgment founded on the continual 
inspection and handling of Swiss glass. 
Unfortunately, the opportunities for doing 
this are not very frequent, but I have bwn 
particularly fortunate in this respect, as 
at an early age I was brought into close 
contact with one of the largest, private 
collections of Swiss glass in the world, 
consisting of between four and five hundred 
pieces, which my father was engaged ujwn 
in arranging, classifying and re-leading 
for many years. Whilst it is impossible 
to treat the feuicinating subject of Swiss 
technique and craftsmanship within the 
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limitB of a paper such as this, the following 
points should be noted : — 

The glass should be extremely thin- - 
as thin as that of the specially thin glass 
upon which the gelatine film of plates 
intended to be used in the sheaths of hand 
cameras is coated. Though it is always 
dangerous to dogmatize in these matUn-s 
it may, as a general rule, be laid down that 
the enamel must be absolutely black when 
seen by reflected light, not brown or puiplish, 
it must also be quite dull on the surface. An. 
enamel which has fired up to a bright glossy 
surface as most of the modem foreign 
enamels do, should be at once rejected. 
The coloured enamels are all applied 
thinly, excepting the blue. This has 
been floated on thickly, probably with a 
spoon and in a very liquid condition, so 
that it is frequently “staddlod,'’ the 
enamel temling to collect into spots 
round some particle of enamel larger than ^ 
the others. When required in small patches ' 
it has been applied to a larger surface than 
that of the robe or what not which it waa^r 
required to tint, and the superfluous enamel 
cleared aw’ay with a stick, leaving the edge 
of the coat of enamel standing uj) with a 
sharp clear edge as thick as a couple of 
visiting caixls. The blue genemlly fired 
with an eggshell gloss, neither perfectly 
dull nor very bright and shiny. 

In Swiss panes the quill work or strokes 
where the enamel has been removed to 
form high lights in grass, diaper patterns, 
etc., is wonderful. Although in many 
German reproductions this is vt^ry well 
done, it requires extraordinary dexterity of 
hand and the forgery is very frequently far 
inferior to ancient work. In some cases it 
is very Ijadly <lone. If >ve compare the 
treatment of the grass in this subject of 
“ Wildfowling-” with the treatment of the 
foregi'ound in this forged circle the diffeiv nee 
between the two will be at once seen. 
In the, trees one sometimes sees examples 
where touches of paint have been applied 
to the glass to show separate leaves or tufts 
of leaves, as in water colour |)ainting on 
paper. But old work was not done that way. 
A few traced lines were first applied in the 
manner of the wood cuts of tliat period, a 
wash of enamel was applied to represent 
the darkest parts and then a fiat wash over 
all, the enamel which had overspread the 
tree and covered the sky^ being cleared away, 
and leaving the tree &t. ^ few lights were 
afterwards removed to give the light portions 
of tufts, etc. 


In the architecture at the sides of the 
panels the linos on the edge of mouldings 
etc., are in the best old work absolutely 
straight and parallel and at perfect right 
angles to each other. This shows that the 
glass was fixed up on an easel formed of a 
sheet of glass in a perfectly rectangular 
wooden frame upon the edge of which 
a T square could be used as in a drawing 
board. The glass was waxed up in the 
usual manner and the lines where scratched 
out with the pointed end of the stick or 
the quill pen were, therefore, perfectly 
straight and square. Indeed, Jost Amman, 
who as one of the most prolific designers 
for Swiss gloss who over lived, was, 
therefore, in a position to know, shows 
such an arrangement in his wood -cut 
of a glass -painter at work. Genuine 
examples where the lines are not perfectly 
straight and regular, but which have been 
done free-hand, can be found. They are, 
no doubt, the w’ork of learners or inferior 
arfists, but, on the other hand, such work 
is more frequently an indic^ition of the work 
of an imitator. 

In imitations one also frequently sees the 
technique of th(^ painting of the drapery 
differs from that to be seen in the best 
old examples. The operator was fully 
aware that instead of removing the colour 
to form the lights with short brushes, the 
old artists employed nothing but a stick 
or a quill, but the way in which these 
implements have been used is incorrect. 
I.<ong, straight strokes have lx;en scratched 
out along the length of the folds of draj)ery, 
but that was not the method of handling 
usually employed. If we examine a ]3iece 
of actual old work closely we see that the 
lights were taken out in a mass of curly, 
scribbly lines, which as the lights recede 
into the shadows give place to a series of 
dots gradually diminishing in size. 

The treatment of the diaper patterns 
on the backgrounds in Swiss work is very 
characteristic and they should be carefully 
examined. Very frequently a stencil ♦ has 
been employed. 


* SteiicilR are mentioned in a MS. on glass-paintiuu 
of tlie XVIth century, printed by L’Abb^ Texicr, in bia 
HiBtoire de la Peinturo sur Verre en Limousin, 1847, 
p. 107, aa follows ; — ** fit, pour ^gaycr davantage. . . . 
avec un cuivre ajust^ pour afr^gcr, tu traceraa dans lu 
conduite des creux (du cuivre) orncments et rinceaux 
comme Jaillisgant do vases, ot so reliant ou blen formant 
oouronne rt bouquets enlac^." The Abb< Texier 
remarks: — **A la vue des mdmes omeinenta r^p4i^ 
BUT des verres de conleurs dlff^ntcs, nousavionsBoupoonnd 

2 iUe Ic trait si coulant ot si pur des omements de cet.te 
poque peints sur les vltraux tftait dft trop Rouvent k 
un procra^ mtoinique. 1.0 publication .de ce fragment 
ne pent lalsscr de douto cct ^gard ** 
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Fici. 7. “SwiBs (vlass. 
Diaper lUckgrouiid {Stencilled, 


As is always the case with such make- 
shifts, the pattern when done mechanically 
never fits and is always too large or too 
small for its place, and how the old artists 
could tolerate such rubbish surrounded as 
it was with work done with the most 
infinite zest and the most cj^cellent fancy, 
I can never imdemtand. But there it is, 
and the fact has to bo accepted. Yet 
though the forger may be perfectly aware 
that stencils wore formerly employed, and he 
therefore employs one also, ho is not always 
careful to use it in the old way. For nowadays 
in stencilling on glass — which I blush to 
a*dmit is still done, especially in the United 
States and by men who claim to be “art 
craftsmen ’’ — the glass is first painted with 
a flat coat of enamel and the stencil laid 
over it. The paint seen through the holes 
is then remov^ with a tooth brush passed 
quickly over it. By this method the result 
is never sharp and clean, especially where 


an old Htoncil has l)een used which has 
become twisteil and bent and does not lic» 
flat on the glass. I hit old work was not done 
that way, as a close examination shows. 
The stencil was evidently laid on the glass 
as before, and a pointed stick or quill 
jianssed round each hole in exactly the same 
way as a glazier cleans away the superfluous 
cement which collects up against the leads 
when cementing a light. The ground of the 
pattern was then cleaned out by hand 
with a brush. By this methoil the amount 
of time saved, if any, would bo very slight 
and the result not worth the sniall amount 
of pains taken. 

One word in conclusion. It is* a great 
mistake to get into the habit of suspecting 
everything one sees, like a child who 
imagines there is a bear lurking in every 
dark comer on the way to bed, and this 
is an attitude of mind to wJiich “ experts “ 
are very prone, so that eventually they 
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come to su8pef;t their own shadows. A 
little common sc?nse is often a more reliable 
and trustworthy guide than an opinion 
which has to be pairl for. It is obvious 
that a man will not go to ten times the 
amount of trouble to fake a piece in order 
that it may |>ass as old, when he could do a 
new one in half the time, unless ho is going 
to bo well paid for his trouble, so that 
pieces which are offered at a mosonable 
figunvarc* generally either perfectly genuine 
or of the class of obvious shams which are 
turned out by scores and Vjy hundreds. 
For exainf)lo, I have pieces of 13th century 
grisaille, and circles of Kith and I7th 
century workmanship which cost less than 
£2 each and wei*e exposed for sale in shops 
in Paris, where anyone who was lucky 
enough could have picked them up. On 
the other hand, I hav'e sf^en stocks of similar 
circles and sqiiares in antitpie shops in 
Cologne tlu' products of factories which 
make a business of it, offered for a few 
shillings each. In neither case was it 
necessary to exercise exiicrt knowledge 
to know that the one was as obviously 
genuine, as the oth<u‘ was tiansparontlx' 
the reverse. 


DISCUSSION. 

The (Chairman (Mr. Bt^rnarcl Kackhain), in 
opening the diHeussion, said the subject of Mr. 
Knowles's paper was of the very greatest importance 
to all those who loved old stained glass, and more 
particularly to those — and there was an increasing 
number of them — w'ho collected stained glass, 
whether on their own account, or as trustees of 
National collections. There wore several points 
which Mr. Knowles had mentioned which had 
suggested themselves to^ him as lieing of special 
interest, particularly that of the uneven action' of 
corrosion; an example of which had been shown 
on a slide representing the Virgin and the figure of 
Christ. There was at South Kensington a very 
charming little panel of the Virgin sitting on 
a bench in the open air which, in the past, had 
puzzled him very much. The explanation of his 
puzzlement had been afforded him some time ago 
by the late Maurice Drake. He desired to take the 
opportunity of saying that Maurice Drake's death 
had been a very serious loss to all those who were 
interested in stained glass. Nobody had a more 
sjrmpathetic understanding of the art, and a greater 
love for it than Maurice Drake. Maurice Drake had 
pointed out to him that it was quite possible that 
the panel in question might have been unevenly 
subjected to the action of ihoisture. The upper 
part of the panel was perfectly cite ; the glass was 
faejiutifully smooth, and there was not a trace of 


decay or corrosion in it at all. The lower part, on 
the other hand, was badly pitted with corrosion. 
It was a very strange thing to see, but it could be 
explained, he thought, by the fact that, by some 
accident, the lower part had been exposed to the 
weather, and the upper part had been protected 
from it. 

With regard to the question of glass, he hod been 
shown the other day a representation of some small 
heads brought fr6m a small village in Normandy, 
which purported to be of the Thirteenth Century. 
They were of the Thirteenth Century, but not 
wholly so. The glass was undoubtedly the 
ordinary pinkish gla^ of thick composition which 
was universally used in the early Thirteenth 
Century to represent the flesh portions of the figure, 
but the features painted on the glass were certainly 
not original. The point was that there was in 
existence gloss which was completely forged glass, 
but there was a much more dangerous class of 
forgery, namely, that of which half was composed 
of the original material hut in which the painting 
and the pattern wore not so composed. 

There was another point which deserved 
consideration. It was obvious that stained glass 
windows must have been subject, if not to forgery, 
at least to modification. Ever since the day when 
it had first been made, a Thirteenth Century 
window was bound, in the course of time, to get 
broken by some accident or another. A hole 
occurred in it, and it had to be filled with glass of 
the period at the time the accident occuiTed. 
There must be many stained glass windows, 
additions to which had had to he made. They 
w'ere not forgeries, but modifications and additions, 
which might have happened at any time subsequent 
to the original erection of the window. ’^Pbat would 
account for some very pu/zling phenomena which 
were occasionally seen. For instance, Mr. Knowles 
had shown him some time ago an instance of that 
in the celebrated East window at St. Margaret's 
Church, Westminster, which was a very fine 
interesting piece of work of the Sixteenth Century, 
but which had been modified at a later date — in all 
probability at the time when the window had been 
erected at Westminster. That window showed a 
great quantity of dusky enamel, which was quite 
foreign to the stylo of the period when the original 
window had been made. 

He might mention that at the Victoria and 
Albert Museum they had not only the glass which 
was exhibited to the public, hut also a collection 
of small pieces of glass which were too small to be 
exhibited, but which would be of the greatest 
interest to all students who desired to come to 
close quarters with the subject of glass technique. 
He was glad to have the opportunity of making that 
announcement because, after all, it was the desire 
of those in authority at South Kensington, that the 
collections there should be made as useful as possible. 
Therefore, if those who loved, and made a study of, 
stained glass desired to take the advantage of seeing, 
those small specimens at the Museum, they would 
be heartily welcomed there. 
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Mb. Nobl Hbatom expressed his appreciation of 
the paper and congratulated Mr. Knowles on 
breaking new ground in explaining the difference 
between genuine and forged stained glass. It must 
have been an extremely difficult task to collect all 
the evidence which Mr. Knowles had produced 
that night. The author had begun by explaining 
the difference between a reproduction of old glass 
and a forgery of old glass. It seemed to him (the 
speaker) that the line between the two was a very 
finely drawn one, and he was afraid, in some cases, 
one might merge into the other. He had not the 
slightest doubt that in some cases old glass might 
have been copied for quite honest and genuine 
purposes but that it had subsequently got into the 
hands of other people, who, either in ignorance or 
otherwrise, had passed it on as the genuine thing, 
and therefore what had been orginally an honest 
reproduction, had passed into the category of a 
forgery. 

There were some who went as far as to say that 
any sort of reproduction of old work was to bo 
deplored — ^that when a man restored ancient 
stained glass which had been damaged, he should not 
in any case reproduce the original design but leave 
blank any bits that had been broken out, or at 
most mat them over so that there should be no 
mistaking the old and new work. Personally 
he confessed that he could not altogether approve 
that idea. He thought reproduction, as long as 
it was clearly understood that it was reproduction, 
was all to the good. When reproductions were 
very well done, in some cases one could easily 
be deceived by them. He frankly confessed 
that he had been deceived in that way quite 
recently by the East window at Auxerre Cathedral. 
He had begun admiring it as a magnificent example 
of Thirteenth Century work until, on closer 
inspection, he began to see the details of the design, 
and finally he discovered from the guide book 
that the window had been blown out by a shell 
in the Franco-Qerman war, so that it could not 
have been original Thirteenth Century glass. 

There were one or two points of detail on which 
he did not altogether agree with Mr. Knowles — for 
instance, on the point of thickness of ancient glass. 
Mr. Knowles had said that mediseval glass was 
always thinner than modem glass. That held 
good to any time back to the Fourteenth Century, 
but surely it did not apply to the very earliest glass, 
particularly to the early Thirteenth ('entury. 
•Surely one got there a glass which was characteris- 
tically thick, and of uneven thickness, and always in 
small pieces ? He did not think a piece of early 
Thirteenth Century glass would ever be found which 
was more than four or five inches long and two or 
three inches wide. He ascribed that to just the 
reverse reason to that which Mr. Knowles gave — 
and which was perfectly correct in regard to later 
glass. In those early days people could not make 
the glass thin, because it^ was more difficult to get 
it thin than it was to moke it thick. In order for 
glass to be made into thin sheets it had to be pretty 
fluid and easily blown. In those early days the 
furnaces were very imperfect ; the glass could not be 


brought easily to a state of great fluidity. Also 
it was a glass which was of a very stodgy nature. 
They could not gather very much on the rod ; 
consequently, they got very small and very thick 
pieces. Later on, as their technical skill grew, they 
obtained the characteristic thin glass to which 
Mr. Knowles had referred. 

The author hod also said very definitely that 
one never found foxiness in the enamel of edd 
giara. He admitted it was very uncommon to do 
so, but he had seen several examples of certainly 
genuine stained glass of about the latter half of 
the Sixteenth Century where that “ foxy ” colour 
of the enamel had been quite distinct. He would 
like to emphasise what had been said as to the 
enamel or “colour” used in mediseval times 
never being fired to a glossy surface. This was 
perfectly true and it was rather an important 
point from the technical point of view. There was 
a belief amongst modem glass painters that the 
enamel could not be permanent unless it was 
fired to a varnish surface. As a matter of fact, 
the more fusible and less durable the enamel was 
the more readily it gave this high gloss. In 
medisDval times they used an enamel actually 
harder than the glass and so loaded it with pigment 
that it fired dead and that was why they could obtain 
that strength in the fine lines which Mr. Knowles 
h.\d demonstrated. If one were to offer an enamel 
of that type to a modem glass painter, ho would 
not use it. 

Mr. Knowles had described various ways in which 
corrosion could be imitated, and had fKiintcd out 
that those imitations could ve^y easily be detected. 
He had further said that actually to reprotluce 
genuine corrosion was a thing that cu>uld not be 
done. 'Phat was generally admitted to bo the case 
— so much BO that it was very often considered 
the most reliable test of genuineness; he (the 
speaker) considered that it was quite practicable to 
produce genuine corrosion by artificial means. This 
was a very different thing from tiying to imitate 
the effect of corrosion in the various ways described 
in the paper. Some years ago he had been 
investigating the causes of the peculiar pitting 
which took place in glass. Tlicre had been a 
controversy for a long time between those who said 
this was purely a question of the composition of the 
glass and those who said that it was due to the action 
of the growth of certain minute forms of vegetation 
on the surface of the glass. He claimed that it was 
entirely a chemical and physical matter. If this 
theory were correct it should be possible to produce 
the oorrosion artificially if one had sufficient scientifie 
training to cany out the necessaiy operations. 
To prove his theory he had set to work, and had 
actually corroded glass artificially. It was 
not altogether easy, but it was not a 'matter 
of extreme difficulty if one know the way. He had 
never published or said anything about the matter 
up to the present moment, because if it became 
generally known how glass could be ariifioialfy 
corroded, a very potent weapon would be put into 
the hands of the forgen. By ageing the glaat m 
the particular way which he had discovered, he 
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would bock himself to produce specimens of 
‘ ‘ ancient stained glass ” which would deceive 
Mr. Knowles himself. 

Finally, on the question of the uneven resistance 
of glass to corrosion, he endorsed the remarks made 
by Mr. Knowles. He ascribed the variation of 
durability to a combination of two or three 
circumstances. One was the unequal exposure 
to the weather ; another was the difference in the 
composition of the glass ; it was quite easy to 
see how one could get differences of composition 
even in the same window ; and the third was 
the way in which the glass had been fired. The 
firing of glass in mediseval times was very crude 
and irregular. If one put those three circum- 
stances together, one could easily understand 
that the * resistance to corrosion in glass would 
vary very considerably. The same thing hap|)ene<l 
oven at the present time. He knew of one case 
where, even in recent years, in a window which 
was otherwise perfectly sound, one or two 
piece's had absolutely gone to ruin already. That 
was because a particular kind of ulass had been 
used which had been badly made. If that sort of 
thing could hapjien in the present day, when 
technical knowledge in the trarle was so great, 
one could well imagine that the composition in 
mediaeval times might var\ to such an extent as to 
account for the extreme difTcrcnces which were 
found. 

I)k. T. M. Leggk, (Ml.K., said tlie only point 
which he found himself at variance with Mr- 
Knowles was when he said that corrosion always 
appeared black against the gloss. Personally 
he know a window of »St. Margaret si^earing a 
dragon of Fifteenth Ontury workmanship, in 
which the dragon's wings were blue with yellow 
stain so as to make it greenish, and the ribs in the 
wings and the spots were all originally in black 
enamel. Those had been the lines and the 
particular points on which (!orrosion occurred. 
They had all disappeared, so that now there were 
white lines against the giwu where formerly 
there had been black. 

Mu. K. S. Eden said th<*re was one point on which 
he would like to make a few reinarks, namely, 
upon the difference lietwccn forgeries and h<)iie.st 
reproductions. He had had considerable experience 
of both, and it had occurred to him that it would la* 
a ver} good thing indeed if some system could he 
devised which could be, he would not say universally 
but at least in this country, adopted for 
repnaluctioiis. 8o long as there were expert men 
doing the work in exactly the same way as the 
workers of the Middle ages did it, so long would 
there be the danger of so exact a reprotluction that 
it might, in the eyes of the many, amount to a 
forgery. As Mr. No51 Heaton had pointed out, even 
it it had been originally an honest reproduction, in 
the course of time the reproducer died, his executors 
came into possession of the glass, sold it by auction. 


and, perfectly honestly, sold it as ancient glass. 
8o long as that sort of thing w'ent on it would 
depend entirely upon the ability of the original 
painter as to whether it should be ultimately 
accepted as an honest reproduction or as a forgery. 
He suggested that reproductions should be made 
by some vehicle which could bo easily detected 
by the expert, but which, nevertheless, gave a 
fairly good representation of the work which 
it was supposed to represent. All glass painters, 
and most literary men who dabbled in the subject, 
know that in the Fourteenth Century artists 
painted in varnish colours on white glass, in some- 
what the same way as, since the Sixteenth Century, 
glass painters had painted with colour enamels, but 
that varnish painted glass was not fired. It gave, 
at first sight, when put in the window, a fairly 
good representation of the subject it was supposed 
to represent, but if an expert looked at it he knew 
what it was at once. There was no possible 
question of deceit, and at no time could it ever he 
put up for sale as a piece of genuine work. If 
only that plan could be adopted at the present time, 
it would solve the whole question of forgeries. 
Nobody, he supposed, had seen more of genuine 
glass and forged glass than himKclf. and he quite 
admitted that he had been over and over again 
deceived. On many occasions he had af first 
sight thought that reproductions had been ancient 
work, simply owing to the extreme ability of the 
modern ))ainter. If there was some medium of 
translating old glass to modern folk in a form that 
could not be mistaken >>y experts for ancient 
work there would be no more trouble. 

Mr. W.m.tkr Tower remarked that lU) mention 
had been made in the paper about the date of 
forgeries. He enquired whether Mr. Knowles 
could state what was the earliest known forgery. 
He imagined himself that most ff)rgerioK began 
about one hundred years ago, but if there were 
known forgeries earlier than that, it would be 
interesting to hear of them. 

One point which had struck him was that in 
connection with corrosion, Mr. Knowles had staU'd 
that the pit holes nearly always Btopj)ed when 
they came next to stain ; that was to say, th<? 
stain ack^d as a kind of protection against the 
corrosion. One had often seen cases where the 
pit holes seiuned to skirt the edge of the stain in a 
very decided way, but, on the other hand, one hail 
seen exactly the contrary of that, where the pit 
holes had gone across the stain. That was rather 
an interesting point, the explanation of which 
might be that given by Mr. Heaton, who had said 
that it had to do either with the manufacture and 
quality of the original glass, or the nature of 
the firing : that being the reason why corrosion 
had stronger effects on some pieces of glass than 
it had on others. Whether that was the reason 
why pit holes stopped against stain he was not 
personally prepared to say, but he would like to 
have the author's opinion on the point. 
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Mb. F. 0. Ebles gave instances of certain 
forgeries which he had come across, and said that 
he felt it was really essential that there should be 
some way by which, on close examination, one 
could detect what was old work and what was new. 
in cases where anything of the nature of reproduc- 
tion was held to be desirable. With regard to 
the thickness of old glass, he knew of cases of 
undoubted Fifteenth Century glass where, in 
the same window, the glass in some parts 
was very thick indeed, and in other parts was of 
extreme thinness. The instance of the Sherborne 
gloss mentioned in “ The Times ” that day, showed 
that there could be a very great variation in the 
thickness of the 'glass in the same window of the 
same date. Again, in some Kentish glass which 
he had been handling recently, the glass in the 
tracery of Fifteenth Century windows was really 
very thick — as thick as Thirteenth Century glass — 
whereas, in the same window for the glass in the 
main lights, .he glass-makers of the period seemed 
to have selected about the thinnest glass they could 
find. 

Mr. Knowles, in reply, said in regard to those 
cases where the glass was old and the painting 
new, that was an instance where half a truth was 
ever the blackest of lies ; and unfortunately, such 
things were very frequently done. 

With regard to Mr. Noel Heaton's iioiiit about 
thickness, he had not the slightest doubt that 
Mr. Heaton was right. He would also not attempt 
to argue with Mr. Heaton on the other points he 
had raised, because Mr. Heaton had made himself 
an cxpeH on the subject of corrosion. 

He did not know when the earliest forging took 
place, but it could not have been very long ago. 
When the collections of Swiss glass were brought 
to England, one could have had the glass for the 
asking. Nobody thought anything of it. It was 
only quite recently that old glass had been thought 
much of. Horace Walpole told how he sent an 
Italian to the Continent who fetched back 460 
pieces, for which, and for the exf enses of the journey 
he paid only thirty-six guineas. Therefore, 
forgery must be quite a modern thing. 

With regard to the difference between a forgery 
and a reproduction, he could see no good at all 
in making a copy of anything excepting for 
educational purposes for the Museums, and so 
forth ; but there must be the very greatest 
temptation for a man who became clever in making 
such things to make small pieces which could 
easily be sold and deceive people. It perhaps 
might be a good thing if the British Society of 
Master Glass Painters devised some rules with 
which everyone of their members who made 
a copy had to comply, in order to prevent any 
mistake. 

With regard to stain protecting the glass from 
corrosion, the yellow etain very frequently did that. 
He did not say that corrosion was never seen where 
the stain had been applied, but he did say it was 
vary rare to see it. 


Mb. a. a. Upjohn (Master of the Glaziers' 
Company), in moving a hearty vote of thanks to 
Mr. Knowles for his paper, said all those present 
were lovers of paintings on glass, and as such it 
had been of great interest to them to listen to the 
paper which had been read by Mr. Knowles, who 
was the great master glass painter of York. Mr. 
Knowles was not only well known in York, but 
throughout the whole of the kingdom, as an 
authority on the subject. It was clqar that Mr 
Knowles had been reared on glass, and that the 
great city of York which contained so much old 
painting on glass had been a great field for him. 
He was sure those present were greatly indebted 
to Mr. Knowles for the amount of time and 
thought he must have given in the preparation of 
the papc'r, and he would ask them to give him a 
very hearty vote of thanks. 

The vote of thanks was then put and carried 
unanimously, and the meeting terminated. 


Mk. G. Wuthrich, M.I.E.E., writes: When 
I am on the eve of a new panel acquisition, 1 
naturally ensure that the leading " is of the right 
mould, and that the dust of lead oxidation is not 
overdone — that is, of course, if the load is supposed 
to be eontemporary. The glass must be of the 
correct texture, tint and thickness, and, above all, 
of the epoch corresponding with the heraldic 
and architectural design, and the production and 
application of the enamels and stains used ; the 
grinding off of “ flashing " must be “ hard ” and 
not “ soapy,” “ washy ” and acid borne ; the 
corrosion pita must be of the right shape and 
correctly edged, not “ tooled " or “ acid etched.” 
I'ho cracks in repaired panels, if made good, must 
be “ bridged ” and not ” filled,” otherwise the 
panel must be deformed and wider by the total 
thickness of all the lead fi.s8ures inserted. The 
caligraphy of the dates, must be strictly of the 
correct period, and there must be no “ halo ” 
coming from the grinding out of figures, especially 
the century numeral in. say, 1682, which the forger 
very much likes to change into a 6, ^making it 
1582 ; thus pre-supposing that the d scrcpancy 
between the heraldic or ornamental features and the 
now “ old period ” will escape the eye of the 
innocent collector. 

The perusal of Mr. Knowles' paper demonstrates 
that there are a hundred and one things which 
must be observed to ensure protection against 
the craftmanship of the forger. He is only too 
right in stating that the modem forger does not 
frequently operate so clumsily ; the forger is an 
expert craftsman incarnate, and I am afraid that 
the only real protection against his handiwork 
lies in that flair, instinct and touch which comes 
from the sod contemplation of many and costly 
errors. Much more reliable than the application 
of text books and rule of thumb methc^a is the 
advice of an expert such as Mr. Knowles, or, in 
Swiss stained panels, of Dr. H. Lehmann, TMiector 



JOURNAL OF THE ROYAL SOClHrY OF ARTS. 


tJecember 7th, 1993. 




of the SwiBs National Museum of Ziirich. Then 
one can enjoy the consciousness of possessing 
'*the real goods,” and need not suffer under the 
stealthy uneasiness that is inseparable from 
half'knowledge. 

The modern forger should be fought tooth and 
nail. Collectors should sink their bashfulness and 
assist potential buyers and art experts in ruthlessly 
bringing the malefactors to book. Art Societies 
should organise and combine in stamping out this 
pest. 


CORRESPONDENCE. 



EXHIBITIONS. 

In his fascinationg address on “ Exhibitions,” 
Lord Askwith enumerated several of the ” material 
results” we owe to the Groat Exhibition of 1861. 

There was, however, one that ho did not mention 
which might be commended to the careful considera- 
tion of the authorities of the British Empire Exhibi- 
tion of 1924, as worthy of imitation. 1 refer to the 
Science Research Scholarships (including the 
later Industrial Bursaries) which are provided 
out of funds derived from the 1861 Exhibition. 
That scheme affords opportunities for research 
to students from all parts of the Empire and the 
list includes several who have made notable addi- 
tions to knowledge in recent times. Many have 
subsequently been engaged in industry and thus 
the scheme has aroused public opinion to an 
appreciation of the value of applying science to 
industry. 

This aspect of the subject is peculiarly appropriate 
to the moment, when a drastic change in fiscal 
policy is suggested as a solution of the problem of 
unemployment, to a country whoso industrial 
history is full of examples of new fields of productive- 
ness and employment which have been opened 
up by the application of the re.sults of pure scientific 
investigation. 

Walter C. Hancock. 

Imperial College of Science and Technology, 
South Kensington, 

London, S.W.7. 

November 29, 1923. 


MEETINGS OF THE SOCIETY. 


Obdinaby Meetings. 

Wednesday evening, at 8 o’clock: — 
Decsmbeb 12. — Sib Fbank Baines, 
C.B.E., M.V.O., Director of Works, H.M. 
Office of Works, “The Preservation of 
Historic Buildings and Ancient Monu- 
ments.” Sib Aston Webb, K.O.V.O., 
C.B., P.R.A., will piaeside. 


. Indian Section. 

Friday afternoon, at 4.30 o’clock. 

Decembeb 7. — ^William Fosteb, O.I.E., 
Historiographer, India Office, “ The Archives 
of the Honourable East India Company.” 
(Sir George Birdwood Memorial Lecture.) 
The Rt. Hon. Viscount Peel, G.B.E., 
Secretary of State for India, will preside. 


Dominions and Colonies Section. 

Monday afternoon, at 4.30 o’clock. 

Decembeb 17. — Wm. C. Noxon, Agent- 
General for Ontario, “ Empire Settlement.” 
The Eabl of Aiblie, M.C., will preside. 


Papebs to be Read afteb Chbistmas. 

G. Albebt Smith, “ Cinematography 
in Natural Colours — further developments ” 
(with illustrations — scenes from H.R.H. 
The Prince of Wales’s Tour in India). 

Iyemasa Tokugawa, O.B.E., First 
Secretary to the Japanese Embassy, 
“ The Earthquake and the Work, of Recon- 
struction in Japan.” Lord Askwith, 
K.C.B., K.C., D.C.L., Chairman of the 
Council, will preside. 

Sir Richard Arthur Surtees Paget, 
Bt., “ Fused Silica and its use as a Refractory 
Material.” 

H. Maxwell-Lefboy, M.A., Professor 
of Entomology, Imperial College of Science 
and Technology, “ The Preservation of 
Timber from the Death Watch Beetle.” 
Sir Aston Webb, K.C.V.O., C.B., P.R.A., 
will preside. 

Pebcival James Burgess, M.A., F.C.S., 
Chairman, Rubber Growers’ Association, 
“ New Uses for Rubber.” 

Charles S. Myers, C.B.E., M.D., Sc.D., 
F.R.S., Director, National Listitute of 
Industrial Psychology, “ The Use of 
Psychological Tests in the Selection of a 
Vocation.” 

T. Thorne Baker, “ Photography in 
Industry, Science and Medicine.” 

Mbs. Arthur McGrath (Rosita Forbes), 
“The Position of the Arabs in Art and 
literature.” Lord Askwith, K.C.B., K.C., 
D.C.L., Chairman of the Council, will 
preside. 

Alan A. Campbell Swinton, F.R.S., 
late Chairman of the Council, “ Recollections 
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of some Notable Scientific Men.** (Illustrated 
by Photographs.) 

Sm Biohabd M. Dane, K.C.I.E., 
Commissioner North India, Salt Revenue, 
1808-1907 ; Foreign Chief Inspector, Salt 
Revenue, China, 1913-18, ** Salt Manu- 
facture in India and China.’* 

Bbigadieb-General Henby Alfred 
Young, C.I.E., C.B.E., late R.A., Director 
of Ordnance Factories, India, 1917-21, 

The Indian Ordnance Factories and 
Indian Industries.” 

Jocelyn F. Thorpe, C.B.E., D.Sc., 
Ph.D., F.R.S., F.I.C., F.C.S., Professor 
of Organic Chemistry, Imperial College of 
Science and Technology, ” Chemical 
Research in India.” 

Colonel H. L. Crosthwait, C.I.E., 
R.E., retd., late Superintendent, Survey 
of India, “ The Survey of India.” Sir 
Thomas H. Holland, K.C.S.I., K.C.I.E., 
LL.D., D.Sc., F.R.S., Rector, Imperial 
College of Science and Technology, will 
preside. 

Bhufendra Nath Basu, M.A., Vice- 
Chancellor of Calcutta University, “The 
Vedantic Philosophy of the Hindus.” 

F. W. Walker, ” The Commercial 
Futtiro of the Backward Races, with Special 
Reference to Papua.” Sir George R. Le 
Huntb, G.C.M.G., will preside. 

The Hon. T. G. Cochrane, D.S.O., 
“ Empiie Oil: The Progress of Sarawak.” 


Indian Sboteon. 

Friday afternoons, at 4.30 o’clock. 

January 4, 18, February 16, March 21, 
May 2. 


Dominions and Colonies Section. 

Tuesday afternoons, at 4.30 o’clock. 
February 5, March 4, April 1, May 27. 


mechanical developments. Distribution of the 
Industry : — ^The present distribution and the 
principles of distribution involved. Prospective 
distribution. 

Erio Keightley Rideal, M.B.E., 
B.A., Ph.D., D.Sc., F.I.C., The Chemical 
Laboratory, The University, Cambridge, 
” Colloid Chemistry.” Three Lectures. 
January 21, 28 ; February 4. 

Edward Victor Evans, O.B.E., F.I.C., 
Chief Chemist, South Metropolitan Gas 
Company, “ A Study of the D^\stru(*tivo 
DistilKtiori of Coal.” Three Lectures. 
February 26; March 3, 10. 

Cobb Lectures. 

Monday evenings, at 8 o’clock. 

Dr. T. Slater Price, Director of 
Research, British Photographic Research 
Association, ” Certain Fundamental 
Problems in Photography.” Three Lectures 
March 24, 31 ; April 7. 


Dr. Mann Juvenile Lectures. 
{Special tickets are required for these Lectures), 
Wednesday afternoons, at 3 o’clock. 

Dr. William Arthur Bone, F.R.S., 
Professor of Chemical Technology, Imperial 
College of Science and Technology. ” Fir© 
and Explosions.” Two Lectures. Jcuiuary 
2, 9. The Lectures will be fully illustrated 
with experiments. 

Mrs. Julia W. Henshaw, F.R.G.S., 
Croix de Guerre, ” Among the Selkirk 
Mountains of Canada (with ice-axe and 
camera).” One Lecture. January 16. 
The Lecture will be fully illustrated with 
hand -painted lantern slides. 


MEETINGS OF OTHER SOCIETIES DURING 
THE ENSUING WEEK. 


Cantor Lectures. 

Monday evenings, at 8 o’clock. 

Aldred F. Barker, M.Sc., Professor 
of Textile Industries, The University, Leeds, 
Recent Progress in the Wool Industries.” 
Two Lectures. December 3, 10. 
SYLLABUS. 

Lbctubb II. — December 10th. Processes : — 
Brief review of developments of the past hundred 
years. Basic principles revealed by this review. 
Becent improvements in the principles of manipula- 
tion of the raw materials. Becent mechanical 
developments. Prospective manipulative and 


Monday, Deobmbeb 10. .Oeograplilcal Society, Lowther 
Lodge, Kensington Gate, S.W., 5 p.m. Dr. 
A. T. Doodson, ** The Work of the Liverpool 
Tidal Institute." 

Swiney Lecture, Kii^s College, Straud, W.C., 
5.30 p.m. Dr. w. T. Gordon, " Gem 
Minerals and Their U see in Art and Industry.* * 
(Lecture X.) 

Surveyors' Institution, 12, Great George 
Street. 8.W., 8 p.m. 

Farmers^ Club, at the Royal United Service 
Institution, Whitehall, S.W., 6 p.m. Atfkiiud 
Meeting. Mr. A. Mansell, "The Influence 
of Pedmee on the Ordinary Farming Stock 
of the Country.” 

Metals. Institute of (Scottish Section), 39, 
Klinbank Crescent, Glasgow, 7.30 p.m. 
Mr. A. T. Adam, " Cold Working of Metals 
and Its Influence on the Properties and 
Usee." 

Victoria Institute, Central Buildino, West- 
minster. 8.W., 4.30 p.m. Mr. w. Dale, 
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** Egypt in tho days of Akhenaten and 
Tutaukhaioen." 

TVESDAT, DSCBMBISB 11 .. Petroleum Tochnologlsta, 
Institution of, at the Royal Society op 
Arts, John Street, Adclphl, W.C., 5.30 p.m. 
Mr. L. II. McCollum, ** Modern Rotary 
Drilling Systems.’* 

Illumiimting Engineering Society, nt tlie 
Royal society op Arts, John Street, 
Adelphl, W.(5. 8 p.m. Messrs. O. Herbert, 
and R. A. Ives, ” Some Applications of 
Illuminating Engineering In Practice.” 
University of Txmdon, University ('oUege, 
GoWer Street, W.C.. 5.30 p.ui. Raron A. F. 
Meyendoitt, ” Lc^slatlve Proce<liire In 
Russia before 1905." 

5.30 p.m. Miss H. J). Oakeley, " The Roots 
of Early Greek Philosoi)hy." (Lecture III.) 

5.30 p.m. Professor H. C. H. (’arpenter. 
" Metallic Crystals and Their Properties.” 
<I^ct.uro II.) 

Colonial Institute, Hotel Victoria, N<»rthumber- 
Innd Avenue, W.(\, 8.30 p.in. Sir William 
Vincent, “ British Rule In India — What it 
has achlevcdu" 

Marine EnglDecTS, Institute of, 85, TheMlnorles, 
E., 6.30 p.m. Discussion on Mr. Blot'ksldge’s 
paper, ” Life Saving Appliances on Cargo 
Passenger SteanierH.” 

Anthroiiologlcul Institute, 50, Great Russell 
Street, w.C., 8.15 p.m. “The Diisim of 
British North Borneo.” 

Metals, Institute of (Binnlnghnm Section), 
Chamber of (^omnierce. New Street, 
Birmlngiiain, 7 p.in. Major R. M. Sheppard, 
** Extension Problems.” 

<N.K. Const Section), Armstrong C<»llege, 
Newcastle-ou-Tyae, 7.30 p.m. Messrs. S. G. 
Horafray and J. Adam, “ Admiralty fliin 
Metal." 

Transport, Institute of, at the Institution of 
Electrical Engineers, Victoria Kmhankinent. 
W.C. (Grnduat.e Secllon). Mr. C. Anderson. 
“ Ministry of Transport Requirements witli 
Reference to Railway Companies." 

. Mustier Glass Painters, British Society of. In 
the Lecture Theatre, Victoria and Albert 
Museum, South Kensington, S.W., 3.30 p.m. 
Dr. M. R. .fames, “ The Eton Wall Paintings ! 
Their Relation to Stained (Bass and other 
forms of Art." 

Wednesday, Deceerkk 12.. African .Society, at the 
Royal society of Arts, John street, 
Adelphl, W.(\, 5 p.m. Mr. C. F. Rea, “ The 
AruHsi and other Gulla of Abyssinia." 
l-’nlverslty of London, W’estflold College, 
Hampstead, N,W., 5.15 p.in. Professor 
Cralgie, “ The Making of a Dlctioiiary." 
United Service Institution, Whitehttll. S.W., 
3 p.m. Wing Oornmander C. H. K, 
Edmonds, “ Air Strategy." 

British Decorators, Institute of, Huddersfield. 

7.30 p.m. Mr. W. H. Cantrlll, “A 
Pilgrimage to the Hill Towns of Umbria.” 

Industrial League and Council, Cnxtoii Hall, 
Westminster, S.W., 7.30 p.m. Mr. B. H. 
Morgan, " The Work of the Imperial 
Econonilc Conference." 

Civil Engineers, Institution of. Great George 
Street, S.W., 7 p.m. (Informal Meeting.) 
Messrs. W. P. F. Fanghaenel and W. N. 
Booth, "The Lighting of Factories." 
Mechanical Engineers, Tnstitutlon of, Cardiff, 
7.3Q p.m. Mr. H. D. Madden, ” Mechanical 
Engineeiiiig in Modern Gas Works." 

Swlnoy Lecture, King’s College, Strand, W.C., 

5.30 p.m. Dr. W. T. Gordon, “ Gcin 
Minerals and Their Uses in Art and Industry." 
(Lecture XJ.) 

Transport, Institute of (N. Western Section). 
Tho University, Liverpool. Mr. R. D, 
Holt, ” Ocean Transport." 

Textile Institute, St. Mary’s Parsonage. 
Manchester. Mr. E. C. Barton, "Decimal 
Progress." 

Automobile Engineers, Institution of, at the 
Institution of Mechanical Engineers, Storey’s 
Gate, Westminster, S.W., 6.30 p.m. Mr. 
H. D. Nlcklnson, "Some Experiments in 
the Lubrication of Commercial Vehicle 
Engines." 

THTB8DA7, Dboevbrr 13. .Engineering Inspection, 
Institution of, at the Royal Booiett of 
Arts. John Street. Addlt>hi, W.C.. 8 p.nL 
Mr. W, AUsnp, " Gauging^ Gauge Design and 
InspeoMon." 


University of London, at the Xondon School 
of Economics, .Houghton Street, Aldwychf 
W.C., 5.30 p.m. Mr. H. H. Gordon, "The 
Financial and Municipal Problem of London 
Trafllc." 

6 p.m. Mr. J. J/ie, " Public AdminlstraHop 
from Within— The Psycliology of Ccv-.^ 
inunicatiou." . J 

At the Royal College of Surgeons, Llncnlhi% 
Inn Fields, W.C., 4 p.m. Mr. F. w. Twort, 
" Tho Influence of Environment > on the 
Life of Bacteria." 

Antiquaries, Society of, Burlington House, 
Piccaflilly, W., 8.30 p.m. 

IJnnean Society, Burlington House, FiccadiUy, 
W., 5 p.m. 

British Decorators, Institute of, Painters’ 
Hall, Little Trinity Lane, K.C., 7.30 p.m. 
Mr. J. JI. Sexton, “Fresco Painting.” 

(’hlld Study Society, 90, Buckingham Palace 
Ruud, S.W., 6 p.m. Miss Kate Stevens, 
“My Trip Round the World." 

Electrical Engineers, Institutloii of, Savoy 
Place, Victoria Embankment, W.C., 6 p.m. 
Mr. D. Brownlie, " Pulverized Fuel and 
Efficient Steam Generation. " 

Metals. Institute of. at the Institute of Marine 
Engineers. 85, The Minories, B., 8 p.m. Mr. 
A. H. Mundey, “ Some Foundry Problems" 
(Joint Meeting with the Institution of British 
Foundry men.) 

Literature, Society of, 2, Bloomsbury Square, 
W.(’., 5.15 p.m. 

Historical Society, 22, Russell Square, W.C., 
5 p.m. Miss R. Graham, “The English 
Province of the Order of Cluny In the 1 5th 
(Century." 

(Vutral Aslan Society, at the Royal United 
Service Jnstitiition, Whlteliall, 5 p.m. 
Onpt. F. K. Ward, “ Eastern Tibet and 
Yunnan." 

Tropical MiHlirino and Hygiene, Royal Society 
of, Endsleigh Gardens, N.W., 8.15 p.m 
Laboratory Meeting. 

i-onstruetlve Birth Control and Racial Progress, 
Society for, at Essex Hall, Stiand, W.C., 8 
p.m. Prof. E.W, McBride, “'Theliuicritancc 
of Mental Defects." 

Friday, December 14.. London Society, at the Royal 
Society ok Arts, John Street, Adelphl, W.C., 
5 p.m. Mr. A. T. Edwards, “ Good and Bad 
Manners In London Architecture." 


Aeruimutirnl Engineers, Institution of, at the 
Royal Society of Arts, John Street, 
Adeliihl, W\C., 7.30 p.m. Mr. W. lotli 
(of Paris), “ Leatier Cables for Elect riral 
Steering of Aeroplanes.” 

.Metals, institute of (Local Section), The 
University. Sheffield, 7.30 p.ni. Mr. J. H. G. 
Monypenny, “ The Metallurgical Microscope 
-some notes on its Construction and Use." 
At the University College, Singleton Park, 
Swansea, 7.15 p.m. Mr. A. L. Norbury, 
Some Applications of the Brlncll Hardness 
Test." 

Mechauical Engineers, Institution of, Storey’s 
Gate, Westminster, S.W^ 6 p.m. Professor 
A. H. Gibson and Mr. H. w. Baker, " Exhaust 
Valve and Cylinder Head Temperatures in 
High Speed Petrol Engines." 

University of London, University College, 
Gower Street, W.C., 5.30 p.m. Professor 
A. B. Charlton, “The Dark Comedies of 
Shakespeare.” « 

Astronomical Society, Burlington House. 
Piccadilly, W., 5 p.m. 

.Medical Officers of Health, Society of, 1, Upper 
Montague Street, W.C., 5 p.m. Dr. H. 
Sourfleld, " On Lines of Advance in Maternity 
and (Md Welfare Work." 

Sanitary Institute, 90. Buckingham Palace 
Road, 8.W., 3 p.m. Conference on " Tuber- 
culosis In Cattle and the desirability of 
Allowing tho Introduotton • of Breeding 
Heifers from Canada of Certifled free from 
Tuberculosis.” 

Physical Society. Imperial College of Science 
South Kensington, S.W., 5 p.ifl. 

Swinoy Lecture. King's College, Strand, W.C.. 
5.30 p.m. Dr. W. T. Gordon, " Gem 
Minerals and Their Uses in Art and Industry.” 
(Lecture KII.) 

Saturday, Drokmrer 15.. London Ckumty Council, at 

. ^e Homimah Museum, London Road, Forest 

' All,- S.E,?, 3.30 p.m. 
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NOTICES. 


NEXT WEEK. 

Monday, Dbcembeb 17th, at 4.30 p.m. 
(Dominions and Colonies Section.) Wm. C. 
Noxon, Agent-General for Ontario, “ Empire 
Settlement.” The Earl of Airlie, M.C., 
will preside. 


nPTH ORDINARY MEETING. 

Wednesday, December 5th, 1923 ; Pro- 
fessor Charles Albert Seward, M.A., 
F.R,S., Professor of Botany in the Uni- 
versity of Cambridge, in the Chair. 

The following candidates were proposed 
for election as Fellows of the Society i - — 
Clark, John Murray, LL.I)., K.C., Toronto, 
Ontario, Canada. 

Cullen, Job. F., Salt Lake City, Utah, U.S.A., 
Goode, Clarence S., M.Inst.R.K., Hinckley. 
Hibberd, Reginald James, M.Inst.R.K., Haslenioie, 
Surrey. 

Keith, Charles, Kansas City, U.S.A. 

Ledigard, Edgar M., Salt Lake City, Utah, U.S.A. 
life. Professor Frank M., Tucson, Arizona, U.S.A. 
Manekshaw, F. H., London. 

Mitra, S. B., London. 

Rayakar, B. V., Bombay, India. 

Sethna, F. M., Bombay, India. 

The following candidates were duly 
elected Fellows of the Society ; — 

Auckland, George Frederick, London. 

Elwell, C. F„ I^ndon. 

Harding, William, Loughborough. 

Hodgkinson, Thomas Walter, Purloy, Surrey. 
Hoyer, Anton Gotfrcd, Durban, S. Africa. 
Joughin, Walter James, London. 

Levine, Professor Victor E., Ph.D., Omaha, U.S.A. 
Lloyd, William Henry, Twickenham.. 

McE wen, 'Alfred, New York City, U.S.A. 
Medlioott, . Samuel Thomas, London. 

Sleigh, Arthur Crofton, London. 

Trusler, William Thomas, Enfield. 

Williams, Samuel Powell, Bradford. 

A paper on ** The work of the Royal 
Pt anio Ga rdens, Kew,” was read by Dr. 
jRnilPPtaiLiAH Hill, M.A., So.D., F.R.S., 
Director of the Royid Botanic Gardens, 
Kew. 


The paper and discussion w’ill be published 
in a subsequent number of the Journal. 


INDIAN SECTION. 

Friday, December 7th, 1923 ; The Rt. 
Hon. Viscount Peel, G.B.E., Secretary 
of State for India, in the Chair. 

The Sir George Birdwood Memorial 
Lecture, “ The Archives of the Honourable 
East India Company,” was delivered by Mr. 
William Foster, C.I.E., Historiographer, 
India Office. 

The lecture will be published in a sub- 
sequent munber of the Journal. 


CANTOR LECTURE. 

Monday, December 10th, 1923 ; Mr. 
Percy J. Neate, M.I.M.E., late Master of 
the Cloth workers’ Company, in the Chair. 

Mr. Aldre<l F. Barker, M.Sc., Professor 
of Textile Industries, The University, Leeds, 
delivered the second and final lecture of his 
course on *' Recent Progress in the Wool 
Industries.” ‘ 

On the motion of the Chairman a vote 
of thanks was accorded to Professor Barker 
for his interesting coiurse. 

The lectures will be published sub- 
sequently in the Journal. 


MANN JUVENILE LECTURES. 

Under the Mann Trust a short course 
of lectures adapted to a juvenile audience 
will be delivered on Wednesday afternoons, 
2nd and 9th January, 1924, at 3 p.m., by 
Dr. William Arthur Bone, F.R.S., 
Professor of Chemical Technology, Imperial 
College of Science and Technology, on 
“Fire and Explosions.’' The lectures will 
be fully illustrated with experiments. 

A lecture will also be given on Wednesday, 
January 16th, at 3 p.m., by Mrs. Jul&a W. 
Henshaw, F.R.G.S., Croix de Guerre, 
entitled “Among the Selkirk Mountains 
of Canada (with ice-axe and camera).” 
The lecture will be fully illustrated with 
hand-painted lantern slides. 
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%)eoifi^ tickets are required for these 
two sets of lectures. A sufficient number 
to fill the room will be issued to Fellows in 
the order in which applications are received, 
and the issue will then be discontinued. 
Subject to these conditions, each Fellow 
is entitled to a ticket admitting two children 
and one adult. Fellows who desire tickets 
are requested to apply to the Secretary at 
once stating for which lectures the tickets 
are rcquii*ed. 


REPRINTS OF CANTOR AND HOWARD 
LECTURES. 

The Cantor Lectures on “ Tlie Viikjanisa- 
tion of Rubber,” by Henry P. »Steven«, 
M.A., Ph.D., F.I.C., and the Howard 
Lectures on " The Development of the 
Steam Turbine,” by Stanley S. Cook, 
B.A., M.I.N.A., have been reprinted 

from the Journal and the pamphlets (price 
28, each) can be obtained on application to 
the Secretary, Royal Society of Arts, John 
Street, Adelphi, W.C. 2. 

A full list of the lectures, which have 
b^n reprinted and are still on sale, can 
also be obtained on application. 


PROCEEDINGS OF THE SOCIETY. 

DOMINIONS AND COLONIES SECTION. 

Tuesday, November 27th, 11)23. 

Lord Askwith, K.C.B., K.C., D.C.L., 
Chairman of the Council, in the (,^liair. 

The ChiAiRMAN expressed his plcasvire in presidinji 
for his old friend. Viscount Burnham. 'Fhe Council 
had hoped that they might be able to have in the 
Chair one of the Prime Ministers of those Dominions 
that were interested in the West Indies; for 
instance, it would have been very litting if the 
Prime Minister of Canada, a Dominion which had 
had much to do with recent developments in the 
West Indies, had been in this country and had 
been able to attend. Tetters of regret at not 
being able to be present at the meeting had been 
received from individuals so interested in the 
Dominions and Colonies as the Duke of Devon- 
shire, Lord Emmott, Lord Kylsant, Lord 
Harewood, Lord Inverforth, Mr. W. Ormsby- 
Gore, and the Master of Klibank. Lord Kylsant 
added : ** I am particularly glad that Lord 
Burnham is giving this lectflre, as 1 consider it an 
enormous advantage that a distinguished English > 
man like Lord Burnham should personally have 
visited the West Indian Islands.’*^ He (the 


Chairman) agreed with Lord Kylsant in that 
statement, and hoped that the personal visit of 
Lord Burnham was one which many of those 
present would bo able to imitate. 

V’jscouNT BiiRNiiA.M expressed his pleasure in 
M|ieaking under the aegis of lA)rd Askwith, than 
whom few men wer<i more fitted to deal with 
matters eoncorning the British Empire. He (Lord 
Burnham) would ask them to believe that in 
talking about the West Indies he was by no means 
posing as an authority able to si)eak with fullness^ 
of knowledge about them or their affairs ; he well 
knew how dangerous a little knowledge was ; he 
would therefore ask to be permitted to indulge 
in such remarks upon the present state of the West 
Indies as were obvious to the least instructed. 

The pai)er read wa.*^ : — 

THE WEST INDIES. 

By Vlscount Burnham, C.H., LL.D., 
D.Litt., M.A. 

Tin Impcria.! Conference has come to its 
api^ointed or, as the cynic always has it, 
its disappointed end, and the Prime Ministers 
of the Overseas Dominions have nearly 
all bidden ns farewell until it meets again. 
On the whole, it has marked, em advance 
in the organisation of the Empire, even 
though public opinion in all the Dominions 
alike shows a definite sot against the ideals 
of federation, which were so popular a 
generation ago when I was myself a member 
of the Executive Committee of the Imperial 
Federation League, of which that great 
statesman and leader of men, whom wo 
sorely miss, the Earl of Rosebery, was the 
President. Excc])ting him, I believe I 
am the last surviving member of that 
Committee. Events mock at human fore- 
sight and nothing is certain but the 
unforeseen. Li those days we had just 
emerged from the “ calico period ” of British 
liistory, from the “ bagman*s paradise,” 
when the Colonies, as they were then called, 
were regarded as fledgelings fed only by the 
parent bird until their feathers were grown 
and then expected to shift for themselves 
in the full plumage of Parliamentary 
institutions, after a friendly farewell, such 
as we bade to the unfortunate people of 
Heligoland in the early nineties. Even 
the West Indies were marked out for the 
same valedictory piopess. Goods were to 
be bought in tliQ cheapest market and 
possessions were to be sold in the dearest 
market. Every part of the British Empire 
had its price for the boon of separation or, 
as it would have been put then, of emancipa 



J>eceinber Hih, 1928. 


JOURNAL OF THE ROYAL SOCIETY OP ARTS. 


61 


tion from the old country, which was 
intended to be a fioe market and clearing 
house after the modjl of the Hanse Free 
Cities in the Middle Ages or the Ti*eaty 
Ports of China in our own time. The Colonial 
Office of the Victorian epoch up to its cul- 
minating Jubilee, which strangely upset 
the official mind by its inspiring call to 
Imperial patriotism, had a nicely adjusted 
plan of operations for dealing with the 
British West Indies. The first step was to 
forge a federal imion under a Parliamentary 
constitution, which w'as then supp<jsed to 
be a cure-all for human ills, in which without 
racial distinction or local diffeiences all 
good citizens would combine for the common 
good. The constitutional arrangements of 
the various islands wore to bo assimilated 
or, shall I say, ignored, and the lesult 
was to be a union of hearts and minds, 
such as Mr. C]lla<lstone piedictod in John 
Bull’s other island. It was not quite clear 
how the transformation scene w^oultl bo 
staged, because of the ugly memories of 
racial riots and disonlei’s, the embem of 
which were yet smouldering. Consequences 
are vmpitying and the terrible incidents of 
the Slave Trade, such as Mary (^aunt has 
painted in her last book, wei*e still a tradition 
if not a memory among the coloured people 
of the Caribbean. Then there was the 
unfortunate example of Haiti, w^hore the 
French theories of Ubci’ty, equality and 
fraternity had somehow' missed fire 
and been supplanted by the ])i*imitivo 
and regrettable methods of barbarism 
and a massacre of the w^hito colonists. 
Still, nothing damped the humanitarian 
enthusiasm of the old Colonial Office. 
“ Try libertj’^ ” was the w'atchword or what 
is called in current political slang “ the 
slogan ” of middle class humanitarianism, 
and the West Indies were believed to be not 
only ready, but anxious to be liberated 
from the yoke of a stony-hearted mother 
country. Unfortunately for these well- 
intentioned articles of the official creed, 
the British West Indies did not want the 
panoply of full Parliamentary constitutional- 
ism, and they w^ere not sufficiently prepared 
for human brotherhood to dispense 
altogether with fancy franchises and 
political preferences. They thought that 
the mother country still owed a duty 
and obligation to* the old and loyal 
colonies, which had never failed her 
for two centuries of chronic warfare and 
mutual trade relations. With all the 


multitudinous difficulties of race and colour, 
these colonies still required the guiding 
hand and the protecting shield ofl^gland 
and they wanted none other. The words of 
the Latin motto of the town of Kingston, 
the capital of Jamaica, “ Hos fovei 
et curat servatque Britannia mater,” 
were taken to embody a ruling principle 
in the government of the British Empire, 
and the West Indira wished — and I say with 
sincerity still wish — that they be en^rined 
in perpetuity under the Empire coat of 
arms. The grant of self-government 
was to have led up to either of two 
alternatives — a federal republic of the 
islands inter ae or annexation to the 
United States of America, which w^as 
regarded as what was called the manifest 
destiny of an overburdened and bank- 
balancod nation of shopkeepers. Many 
things have hapi)eiied since then, and the 
irony of fate has turned to folly the wisdom of 
the wise. Curiously enough, however, 
the latter alternative has cropped up again 
in the last two years. For a long time 
afier the Civil War, the L'jiited States had 
i*enounced that form of spread-eagleism, 
which aimed at increase of territory within 
the Union with its disturbing effect on 
party politics, especially as in the first 
instance these additions to the South 
obviously threatened the domination of the 
Republican Party, which had followed the 
” carpet-bag ” regime in the Southern 
States. California, T’exas, and New Mexico 
took quite a lot of digesting oven after the 
Civil War. Recently, however, the taste 
for Imy}erialism has again taken hold of the 
American people and has been much 
stimulated by the opening of the Panama 
Canal and the necessities of the 
Prohibition Party. Tliis year Senator 
Reid, of* Missouri, raised the question 
of the British West Indies in the 
Senate. He said they threatened the 
mouths of the Mississippi and the entrance 
to the Canal and moved that negotiations 
should be opened for their transfer to the 
United States in pert payment of the 
War debt of Great Britain. Mr. McAdoOy 
the son-in-law of President Wdodrow 
Wilson, first started this little ganje and 
with his tongue in his cheek averred 
that such a moral surrender would 
be to the advantage of both nations. It 
is only fair to say that the United States 
Gk)vemment gave no support to the proposal, 
but it is supported all the same by a 
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considerable part of the newspaper press, 
including the Chicago Tribune, which is the 
most important journal of the Middle West. 
Ehren more serious is the use being made of 
the claim by the Prohibitionist Party 
in the course of their internecine struggle 
with the “ bootlegging ” industry, for this 
may in time make it a plank in the party 
platforms with all the political mischief 
that may ensue. The Chief Justice 
of the Bahamas had reason to speak out 
about the slanders directed against the 
colony q\iite recently. A London daily 
newspaper had actually acquiesced in the 
monstrous demand that the Bahamas 
should be handed over to the United Suvtes 
on the ground that it had become a centre 
of “ American crooks and gunmen.” The 
Chief Justice said : “It cannot be too widely 
known that in no part of the British 
Empire is there greater security of life 
and person and property.” From what 
I saw in my short visit this spring, I can 
heartily endorse this pronoimcement, but 
the need for making it shows how in- 
sidiously the machinery of propaganda 
is at work. The other reasons for the annexa- 
tion movement are commercial and financial, 
and there is no doubt that the peaceful 
penetration of American trading acting with 
the passive assistance of British apathy 
has had a groat effect upon the social 
economy of the West Indies. 

In Tom Cringle’s Log there is a vivid 
description of the entrance of the Firebrand, 
one of the ships of King George’s Navy, 
into the port of Santiago do Cuba, in the 
course of which ho speaks of the “sleepy 
folds ” of “ the golden flag of Sp dn,” 
but qualifies it by saying : - “ The Spaniards 
in their better days were a kind of coral 
worm ; wherovBr they planted their colonies 
they immediately set to covering themsolvos 
in with stone and mortar.” For a long 
time past tlie British Government has 
not been even a “ kind of coral worm ” 
in the West Indies. Even in those days 
Tom Cringle talked of the “ political 
fermentation ” caused by the United States 
Via those oountrius,” but the fermentation 
is much more commercial than it is political 
to-day, and it is only fair to say that but 
for the business enterprise and organising 
lay-out of the Unit^ States the British 
West Indies might well be on the flhancial 
rocks of bankruptcy to-day. The West 
Indian Colonies have been celled ** Islands 
of Samples,” on account of the multiplicity 


of their products and the small scale upon 
which each has been developed : but America 
resolved to turn the samples into big 
business and has, on the whole, been very 
successful. Sir Charles Lucas prophesied 
that the twentieth century would witness 
the regeneration of the West Indies as 
the nineteenth century had been their 
time of decadence and decay, mostly, as 
we all know, on account of the callous 
and selfish policy prompted by short views 
and economic fallacies pursued by Great 
Britain at the behest of the Cobden Club. 
You will all recollect how sternly the 
elder Pitt in the majesty of his greatness 
rebuked the Member of Parliament who 
laughed when in the course of a great 
si)eech he uttered the word “sugar,” but 
laughter such as this has nothing but 
bitterness in it for those who can laugh 
at the folly and the perversity of the sugar 
policy of Great Britain in the last century, 
which enriched and fortified her enemies 
and confoimdod and brought nigh to ruin 
her own plantations and provinces. The 
Great War caused imex^^cted revival 
in the sugar industry of the West Indies. 
Mortgages were paid off and sugar mills 
equipped with modem machinery. Even 
if prices have fallen .and fluctuated since, 
as was only to be expected, the state of 
the sugar trade within the British Empire 
is much bettor and soimder than it has 
been for fifty years, and the annoimcoment 
made by the President of the Board of Trade 
at the Economic Conference will giv'e it 
an assurance and stability which it has 
w^oofully lacked in the past half century. 
Under the Reciprocal Trade Agreement of 
last year, Canada gives Canadian products 
a preference of 60 per cent, at most with a 
sliding scale downwards, and it is certain 
that, as the population of the Dominion 
grows and her vast territories are brought 
under settlement, their consumption 
of West Indian exports will increase 
proportionately, for Canada has no tropical 
or sub-tropical lands within her borders. 
The United States, none the less, is still a 
good customer, although she has lost some of 
her import trade into the British West 
ladies, which, according to the Trade 
Commissioner’s last report, showed a falling 
oH list year of 40 per cent, as compared 
with 1921 against only 24 per cent, in the 
case of Great Britain and an actual increase 
in the case of Canada. Canada, indeed, has 
not only captured some of the American 
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trade, but has also obtained important 
contracts for railway extensions and dredging 
works. What the United States have done 
is very effectively to promote the production 
of sugar on a large scale in Cuba, where 
there are mills turning out 100,000 tons 
and more in the year, and to give a secure 
preference in their mighty market to the 
output of American interests in tropical 
industries. I use the word “ interests ** 
advisedly because 1 know that Cuba is 
a Sovereign State and docs not accept, 
even in theory, any suzerainty in derogation 
of her independence, but in practice the 
United States treats Cuba as being almost 
a puppet within her sphere of influence 
and exploits her resources with vast momen- 
tum. Only this year the United States 
Trefwury advanced forty million dollars 
in aid of Cuba's flnancial budget and 
appointed an Ambassador there, who ap- 
pears to bo more of a Comptroller than 
a diplomatic representative, and in Cuba 
American business houses have embarked 
in huge and productive enterprises on the 
big so.alo. Havana itself is being laid out 
and developed by American capital into 
a Southern city of splendid surroundings 
on the finest lines of American town planning. 
All this points the moral of a comparison 
between the starvation policy that (Ireat 
Britain has pursued in her colonies, and 
the characteristic courage of American 
business, which is statesmansliip marked 
“pr.vate enterprise.” The British West 
Indies need, so they toll us, a combination 
of British initiation and British resources 
to undertake their restoration to the pros- 
perity of other days, but, when a West 
Indian merchant or planter makes a proposal 
involving the assistance of British capital, 
he is met, as I had reason to note the other 
flay> by our banking houses with the reply, 
“ Why try to make a British company 
when you can get the money so much more 
easily in New York ? ” That is partly the 
explanation why the trade in bananas, 
which has been the salvation of Jamaica, 
has passed almost exclusively into the 
domain of American enterprise. The United 
t’ruit Company is a standing credit to 
the foresight emd fortitude of American 
business, and at this very moment, according 
to our Trade Commission, an important 
American Company, almost certainly in 
alliance with it, is surveying British 
Honduras, which was at one time a large 
producing area, with a view to re-establishing 


the industry there on a big scale. For 
-Jamaica the United Fruit Company has 
meant the difference between plenty and 
penury. 'They go along taking up and 
developing as much of the land as a some- 
what shortsighted policy enforced by penal 
taxation on estates over a certain size will 
allow them to do. Everywhere their 
plantations are well and scientifically 
cultivated and they have spent large sums 
of money in fighting against the Panama 
disease, from which the banana industry 
has suffered such serious losses. Moreover, 
wherever they have set their foot, they 
have seen to it that their labouring work- 
men are housed in a decent and sanitary 
fashion, which shows up unpleasantly by 
way of contrast the noisome and ramshcuskle 
hovels in which most of the peasantry 
live. In flattering testimony to the value 
of British service and American recognition, 
it may be mentioned that out of a white 
staff ©f some fifteen hundred employees 
of the Company only four, as I was told, 
were American citizens. The overseers 
of black laboiu* are all Englishmen. This 
shows a delicacy of feeling and an im- 
X>artiality of selection, such as wo have not 
always been prepared to allow to the 
conduct of American corporations. There 
is no mistake about it, all the same, that 
the bcuiana industry is something very 
liko an American monopoly, look at 
it as we may, but it admirably illustrates 
both the strength and the virtues of 
Americanism in business. The exportation 
and marketing of bananas is almost ex- 
clusively in American hands, and it is a 
curious fact that nearly the whole crop 
that is harvested in Jamaica goes to Boston, 
whence about a sixth finds its way to Canada, 
whereas the English market is supplied 
almost entirely from the mainland. This 
is in no sense a political operation, but is 
dictated by the economic expedienoies of 
the trade, which lay down the trade routes 
according to the best drawn scheme of 
operations in the market places of the world. 
Meanwhile, one hears not a thin, small 
voice, but a long-drawn wail, which must 
appeal to British ears, that whilst there are 
many independent planters who raise 
bananas of an excellent quality on 
their “ pens,” they cannot get them 
to the European markets, because 
the regular line of communications 
is controlled by the United Fruit 
Company and they carry no bananas 
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but their own, in which case their cry is 
veritably ** We take no bananas to-day 
or any day. That seems a strong argument 
in favour of a subsidised service between 
the mother country and the West Indian 
Colonies, such as existed for forty or fifty 
years, both for passengers and goods. 
Lord Kylsant told me that the Royal Mail 
Bteamship Company lost a million on it 
during the currency of their contract, 
and it '^ill not be easy to obtain its renewal 
on adequate terms, but, meanwhile, the 
connecting lines have been largely cut, and, 
after holding the Caribbean Sea within the 
folds of the Red Ensign for two hundred 
years and more, we are now dependent to 
a large extent on tramps and tourist pleasure 
boats. Nor is it any real compensation that 
the fleets of ships which are employed in the 
new industry of boot-legging and rum 
running, which, 1 understand, to be among 
the strongest supports of prohibition in 
the United States, sail under the British 
flag. This question of sea communications 
is hterally and truly a constant source of 
irritation and complaint, because, apart from 
the regular service once a fortnight 
from England to Jamaica, all communi elation 
between the islands has come to depend on 
the services of tramp steamem with the 
occasional call of great tourist boats 
which hail from the United States, even 
though sailing under the British flag. It 
was given me as an amusing instance of the 
attitude of the official mind in 
Englcmd that, when the extra 
battalions of the West Indian Regiment 
— ^which earned much credit and praise 
during the war — ^were about to be disbanded 
and sent by detachments to their homo 
stations, the War Office issued an order 
that they were to be forwarded so far as 
possible by train. This gives rise to the 
laughter with a salt of bitterness that is 
akin to tears. 

It should be borne in mind, too, that 
American influence in the West Lidies 
is not limited merely to commercial transac- 
tions. It is due also to the travel habit of 
the American people. It has been said 
that you should form habits in youth in 
order to shed them in later yeai-a, but the 
mobility of the American citizen is a great 
national asset, that lasts as long as life 
itself. It is very difficult in these days 
of chance and change to nin counter to 
the conveniences of life, and in exchange 
of goods and persons geography is on the 


side of the United States. We cannot, 
however, rest and be thankful in our present 
stage of colonial relations — at least we 
cannot rest and the Colonies have not much 
to bo thankful for. The West Indies will 
not and cannot run themselves ; they are 
formed ex natura rerum to be' largely 
dependent, and, although they have all 
the bounty of the tropics in riotous 
prodigality, they have all their disabilities 
and ineptitudes. They cannot stand alone, 
and assuredly they cannot advance entirely 
imaiderl. The West Indies live under 
the charm of the lotus tree, but they 
suffer from its enervation and this 
makes them to some extent dependent on 
our help and guidance. Cut off to so 
large an extent from the big movements 
of men and things, they tend to develop 
an insularity comparable only to the number 
of their isles and islets. It struck me that 
the division of Jamaica into nineteen parishes 
had infected the colonists with a certain 
parochialism of outlook, which sometimes 
stands in the way of th * co-operative common- 
wealth that the British Empire has to be, 
if it is to continue as a secure and stable 
reality in a world of illusions. It could not 
well be otherwise, and it is for us to supply 
the corrective and the stimulant from the 
power-house of Britij^h vitality by the 
broadcasting of British ideas and Imperial 
patriotism. 

I am no stickler for forms of government 
and in the case of the British West Indies 
there is a great deal of wisdom in Pope’s 
line, “ That which is best administered is 
best,” but there is no doubt that too little 
care and discrimination have been exercised 
by the Colonial Office in the selection of 
Governors and high officials for the various 
colonies. It is more or less true that half 
the evils of the world arise from putting 
three-cornered men into square holes and 
square men into three-cornered holes, and 
it is a case of mistaken ingenmty do prove 
that the fear of failure is not always justified. 
The classic case of Daniel Parke is an early 
example of what it means to test in this way 
the loyalty of the Colonies. In the “ History 
of Colonel Parke’s Administration whilst 
he was Captain General and Chief Governor 
of the Leeward Islands ” by Mr. George 
French, printed and sold in London in 
1717, it is narrated that ** His Grace the Duke 
of liforlborough having sent Colonel Parke 
(his aide-de-camp) express to the late Queen 
with the first account of the glorious victory 
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obtained at the Battle of Horstet, Her 
Majesty received the welcome news with 
great transports of joy and was graciously 
pleased as ‘the messenger of such happy 
tidings to the nation deserved' to appoint him 
Captain General and Commander -in -Chief,” 
of the Leeward Islands. He was no doubt a 
fine figure of a man, but he had been expelled 
from the House of Commons for bribery and 
had only escaped prosecution by the favour 
of a courtier ; . he had seduced the wife of 
an officer in the Guards, and he was, in 
general, a thorough -paced ruffian. His 
advocate says that ‘ ‘ so far as was possible 
for a Lord Chancellor or Chief Oovemoi* 
in all causes to please each party, he had 
entirely gained the hearts of the people,’ 
but because he was ‘ too honest ’ according 
to his friends, ‘ a set of men actuated by 
malice, envy, self-interest or such like 
devilish principles, imbrued their hands in 
his blood ’ with ‘ circumstances of cruelty 
and barbarity.” In 1710 he was brutally 
murdered by a riotous mob headed by the 
‘Assemblymen”. . . “accoim ted the repre- 
sentatives of the people.” There may be 
some doubt as to whether the measures that 
he meant to take against the French vessels 
were reasonable or not but he was an 
arbitrary and unpopular man, and he 
perished not so much for what he did as for 
what he was. As you scan the long list 
of West Indian Governors, you encounter 
at every turn the names of the proudest 
families of the British and Irish peerage, 
but the selection of their heads and members 
must have been on a par with the nepotism 
and corruption of the Whig oligarchy like 
so much else in the politics of the past. 
Of that in any form there is not much 
trace left now, but it may well bo 
that our invariable course of official 
promotion in the colonial seiwice, tem- 
pered still by occasional acts of political 
jobbery, does not always give the 
Colonies the best men available, I say 
nothing of the ideal men, who are mostly 
unavailable. There is a saying that in 
Jamaica the people receive everybody 
well except their Governors, and I am 
far" from saying that it is easy to avoid 
criticism or even censure, if not as in 
Governor Parke’s case by “ Articles of 
Impeachment clandestinely forged ” or even 
“ Petitions of grievances, those lights of 
discontent and dark lanterns of rebellion,” 
at least in newspaper articles and platform 
speeches. You will never satisfy everybody, 
but disappointments might be more easily 


avoided if appointments were subject 
to confirmation by a Cabinet Committee 
and if, as is now the case in a conferment 
of titles of honour by' the Crown, a reasoned 
record and recommendation of every 
person to be entnisted with such office 
were published i/rbi et orbi. In the same way, 

I hold that the representative principle 
should be applied to the larger group 
of colonies, instead of always trusting 
to what Bismarck called ** the spirit 
of the green table,” for the pure — 
and it is pure — officialism of Downing 
Street is undoubteilly out of date. The jest 
applied without much mason to the great 
financial house of Baring — ^bearing, over- 
bearing, and past bearing — ^represents more 
or less what the colonies feel about Whitehall, 
yet nobody speaking with knowledge can 
say that the time has yet come or will come 
for many a long day when Great Britain 
can scrap her colonial service or when her 
colonies would be better ofi if she did. 

History never mpeats itself except by 
analogy and to me, as an old Parliament 
n^an, the Parliamentary history of the West 
Indies, with all its moving pageant and 
all its tragic failures, is a warning written in 
letters of blood and tears against the facile 
and ignorant optimism which puts faith in 
tinsel imitations of our Parliamentary insti- 
tutions in countries that are petrified by 
religious castes or a prey to savage feuds and 
hatreds. The Barbados and the Bahamas 
have a Parliamentary tradition carrying 
us back to 1626 and 1647 respectively 
and Jamaica only surrendered its 
Parliamentary privileges in 1866 
to those whom Carlyle spoke of 
in “ Niagara and After ” as “a group or 
knot of rabid Nigger Philanthropists barking 
furiously in the gutter.” It could not, 
however, have amoimted to much in its 
latter days. Anthony Trollope has left 
\is a description of a Parliamentary sitting 
which he attended, where the only Parlia- 
mentary bar was a drinking bar, which the 
members attended and where ribald talk 
went on without let or hindrance. Parlia- 
mentary representation of the West Indian 
families, like the Beckfords and the Glad- 
stones, when such men as “ Monk I«wis ” 
had seats in the House of Commons and 
West Indian questions were discussed 
there with knowledge and sympathy 
lias departed for good or ill. The old 
planter families liave died or been 
bought out, although the great 
houses ” of Jamaica still bear witness to 
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their opulence when, as Mr. Aspinall 
puts it, sugar was king.*’ Repre- 
sentation of that kind has gone beyond 
recall. On the other hand, just as the Federa- 
tion of British Industries or the Miners* 
Federation have their nominees in the 
House of Commons, so by reviving the 
wholesome and historic principle of virtual 
representation, the Associated Chambers 
of Commerce of the British West Indies 
and the West India Committee ought to 
have representative members in Parliament. 
I can only hope that some of them are 
among the candidates at the forthcoming 
General Election. 

Then, 1 again put forward a plea for 
the constitution of ^ the office of High 
Commissioner for the British West Indies 
to take his place in the official world im- 
mediately after the High Commissioners 
for the self-governing Dominions and before, 
say, the Agent General for the Malay States. 
In the eighteenth century all the impor.ant 
colonies had their agents at the seat of Empire 
to transact their business and advocate 
their claims, for it must never be forgotten 
that the West Indian islands loomed Touch 
larger in the eyes of Old England than they 
do to-day. Byron’s words applied to them in 
full: 

** I longed to see the isles that gem 

“ Old Ocean’s purple diadem. 

“ I sought by turns and saw them all.” 

Few English people seek to see them to- 
day, and, did they seek, they would find the 
travelling facilities quite insufficient. It 
is said that the want of confederation or 
even of co-operation among the West Lidian 
islands makes any joint agreement for the 
appointment, still more for the payment, 
of such a high officer of state unlikely, 
if not impossible. It may be so, but federa- 
tion will not come into being unless it hangs 
on a political issue and seems to promise 
a general advancement all along the line. 

Constitutional agreements which are 
conceived by philosophers and made in the 
senate seldom fulfil the hopes of their authors. 
Mr. Gladstone spoke of the constitution 
of the United States as the greatest achieve- 
ment of human wisdom that ever came 
full-fledged from the mind of man, but this 
is, like so many of the old fallacies of constitu- 
tional government, quite a mistaken view. 
Mr. Beck, the ^lioil^r-Geneial of the 
United States, has recently explained in 
a course of lectures before th^ Inns of Court 
in London that- the ccmstitution of the 


United States was made up of a series 
of borrowings and extracts from the varying 
constitutions of the different colonies, who 
first came together in a federated state for 
the purposes of defence. In fact, in a sense, 
the constitution of the United States is 
one big “ appropriation clause ” from the 
British Constitution, as broken up in the 
17th and 18th centuries among the planta- 
tions of America. 

To make a constitutional consolidation 
of West Indian interests will bo no easy 
task, but to begin by having a High Com- 
missioner who can embody the proud tradi- 
tions of these old colonies would be charac- 
teristically British and eminently business- 
like. He would be at once a political 
envoy and a commercial agent, and that is 
not a bad combination in those days, 
when for want of trade the nations perish. 
Who represents the West Indies at this 
moment in the Colonial Office or in the City 
is wrapt in mystery, but probably you might 
discover him after a walk down endless 
conidors in one of the labyrinths of Whitehall 
and the labyrinth of the office is, to vary 
Tennyson, the labyrinth of the official 
mind. When I was young in Parliament, 
more than thirty yearn ago, 1 was appointed 
to the Royal Commission on Civil Establish- 
ments of which Lord Lingen was a meniber. 
You may never have heard of Lord Lingen, 
but for a generation he had been head of 
our Civil Service as Permanent Secretary 
to the Timsury, and Lord Beaconsfield 
had said of him, “ the real Governor of 
England is Mr. Lingen.” He was almost 
unknown to fame, and ho hardly figures 
oven in the history of our own times. If 
you Wished to find the Governor-General 
of the West Indies, you inight have to pace 
the passages of the Colonial Office until 
you came to a small room indifferently 
lighttHl and there you would find in the person 
of an excellent head of a department the 
power behind the throne. Who he may 
be at the moment I do not know, but 1 am 
certain that he is a public servant of the 
highest character. The Tite Barnacles of 
Dickens’s novels were all good men, in their 
way, but the civil servant of our day is 
something much better — and you may 
rely upon it that he is a patriot and a 
gentleman . Yet, for all that, I do not believo 
that the Colonial Empire, excluding the 
self-governing Dominions, can any longer be 
run on the labyrinthine principle. Hole 
and comer administration is no longer 
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sufficient for its purposes, and the grotesque 
mistakes that are sometimes made in the' 
appointment of Governors and Lieutentant- 
Oovemors to the Crown Colonies are all 
due to the labyrinth of the official mind and 
not to €«iy practical joke department of 
the State. The British Empire may not 
be altogether a garden city, for it has its 
mean streets and its slum areas, but it is 
assuredly a city of many gardens, “ from 
Greenland’s icy mountains to India’s coral 
strand,” and its gardens require affectionate 
understanding and sympathetic tending. 
” We must cultivate our garden,” as Candide 
tells 118, or it will pass to other hands. 

The Imperial Conference which has just, 
to use the official phrase, concluded its 
deliberations, did something to remove the 
reproach tliat in the competition and 
clash of imperial interests the West 
Indies wore always forgotten. The 
Under Secretary of State for the Colonies 
was advised by a Committee on which Sir 
Edward Davson, an excellent nominee, 
spoke for the West Indies. It was a step 
in the right direction, but I hope that at 
the next Imperial Conference the West 
Indies will have separate and individual 
procuration. At the Economic Conference, 
which was rather a different incarnation 
of the main Conference than another body, 
the stabilisation of the existing preference 
of onC'Sixth or 4s. 3Jd. per cwt., being nearly 
a lialf -penny a pound on refined sugar 
grown within the Empire was recom- 
mended for a period of ten years, 
and the extension of the fruit clauses, 
although not intended especially for 
the benefit of the West Indies may have 
a beneficial effect on their agricultural 
production. I quote the report of the 
conclusions arrived at : “ It is not possible 
at present to offer an increase in this 
preference, but His Majesty’s Government 
are ready to guarantee that if the duty is 
reduced the preference shall for a period of 
ten years not fall with it, but be maintained 
at its present rate of nearly Jd. per pound so 
long at least as the duty on foreign sugar 
ddesinot fall below that level. At present 
dried fruit, figs* raisins, and plums (including 
apricots)* are dutiable at the rate of lOs. 6d. 
per cwt., if from foreign countries, and 
enjoy if of Empire^ origin a preference of 
one-sixth, i.e., of Is. 9d. per cwt. It is 
proposed to admit these goods free of duty 
from the Empire so that Empire raisins, 
figEi and plums will enjoy a preference of 


lOs. 6d. per cwt.” Unfortunately, owing to 
the exigencies of party warfare, on the 
principle of the in and out system or the 
battles of the kites and crows, a prafeiential 
tariff, which includes sugar, has become a 
plank in the pai*ty platform to bo alternately 
attacked and defended, by walking the plank 
or otherwise. The Cobden Club is clearing 
its trenches of the debris and the dust heaps 
of the old struggle of a hundred years and 
is once more using, as the French had to do 
in the Great War for want of heavy artillery, 
the mortars that did duty in the Crimean 
War. T cannot help expressing my regret 
that the old cry ” What is the Empire to 
Battersea ? ” should again echo through the 
land. 

In respect to communication by sea and 
air, under the sea and above the air, the 
decisions of the Imperial Conference do 
not carry us much further. The conditions 
of transport to the West Indian islands are 
regrettable in the extreme, and they cannot 
be set right unless the Imperial Exchequer is 
prepared to give more liberal terms to British 
SI lipping. It will remain nothing short of a 
scandal that the freight ships of the banana 
trade should be in the hands of an American 
Corporation, however enterprising, and that 
except for tramp steamem it is virtually 
impossible to travel at all or with reasonable 
speed and regularity in any case between 
one colony and another. So far as British 
shipping goes, the sea routes of the Empire 
in the West, where our flag was supposed to 
proclaim our home, am derelict and forsaken. 

In regard to telegraphic cables, some 
progress was reported, of which the particu- 
lars have several times been st ited, but the 
rates still present a i)icturo of strange and 
capricious variation. To the Bahamas via 
Florida, the press rate from this side is 
1/lJd. a word, whereas to Jamaica via New 
York-Havana it is only SJd. To British 
Guiana via Colon it is S/SJd., but via Key 
West it is 1 /O Jd. All these differences are very 
picturesque but the result is, in regard to 
such a colony as British Honduras, that all 
the news service is forced on to the American 
wires or wireless. 

When we turn to the latter branch of 
intercommunication there is nothing to 
report. In the part of the world whore 
wireless telegraphy is most wanted, we 
continue to accept the ridiculous plea that 
the atmospherics are unsuitable, although 
Senator Marconi tells us that is a diffi- 
culty that exists only to be surmounted. 
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It is profoundly true in such matters that 
where there’s a will, there’s a wire, and it is 
the will to power, not the skill to power, 
that is still wanting and to seek. 

Aviation has had some share of the atten- 
tion of the Economic Conference, and it is 
to be hoiked that it will no longer be the 
case that the only flying service ov. r the 
Caribbean is that between Miami on the coast 
of Florida and the Bahamas, which has been 
carried on regularly for some three or four 
years. If there was an archipelago which 
lent itself to an air service it is surely the 
West Indies. The air ship routes contem- 
plated by Commander Burney may not 
touch on Central America, but it is well 
worth the Secretary of State for Air taking 
into consideration the fine opportunities 
that are offered in this sphere of British 
influence. The West Indies suffer from a 
certain lethargy, which does not amoimt 
to slackness, if left by themselves. It was 
well expressed in a sentence of a complaint 
from the island of Nevis so far back as in the 
days of good Queen Anne : — “ The 
people of Nevis expect the Queen 
should do everything for them, though 
they do not endeavour to help thorn - 
selves.” Climate and environment always 
have their effect on national character and 
conduct, as Buckle explained in so large a 
way in his “ History of Civili ation ” seventy 
years ago. So mote it be, the archaic 
formula has it. 

I cannot finish this subject better tlian by 
a quotation from J. A. Froude, who had an 
easy command of glowing language which is 
beyond my capacity : “At one time the West 
Indian Colonies had been more to us than 
such casual seedlings. They ha<l been re- 
garded as precious jewels, which hundreds of 
thousands of English lives had been sacrificed 
to tear from France and Spain. The Carib- 
bean Sea was the cradle of the Naval Empire 
of Great Britain. There Drake and Hawkins 
intercepted the golden stream which flowed 
from Panama into the exchequer at Madrid, 
and furnished Philip with the means to 
carry on his war with the Reformation. 
The Pope had claimed to bo the lord of the 
New World as well as of the Old, and 
had declared that the Spaniards, and only 
Spaniards, should own territory or carry on 
trade there within the tropics. The seamen 
of England took up the' challenge ami replied 
with cannon shot. It was not the Crown, 
it was not the Government, which fought that 
battle, it was the people of Englcmd, who 


fought it with their own hands and their own 
resources. Adventurers, buccaneers, corsairs, 
privateem, call thorn by what name you will, 
stand as extraortiinary but characteristic- 
figures on the stage of history, disowned 
or acknowledged by their sovereign as 
suite<l diplomatic convenience. The outlawed 
pirate of one year was promoted the next 
to be a governor and his country’s represen- 
tative. In those waters the men were formed 
and trained who drove the Armada through 
the Channel into wreck and ruin. In these 
watem, in the centuries that followed, 
France and England fought for the ocean 
empire, and England won it — ^won it on the 
day when her own politicians’ hearts had 
failed them, and all the powers of the world 
had combined to humiliate her, and Rodney 
shattered the French fleet, saved Gibraltar, 
and avenged York To\\m. If evtr the naval 
exploits of this country are done into an 
epic poem — and since the Iliad there has 
been no subject better fitted for such treat- 
ment or better deserving it- the West 
Indies will l)o the scc^no of the most brilliant 
cantos. For England to allow them to 
drift aw’ay from her beca\iso they have no 
immediate marketable value, would be a 
sign tliat she had lost the feelings with which 
great nations always tmasure the heroic 
tmditions of their fathers. When these 
traditions come to bo mgardod as something 
which concerns them no longer, their great- 
ness is already on the wane.” 

DISCUSSION. 

The CiiAiRM Av (Lord Ask with) thanked Lord 
Burnham for the adiniraide paper whiuh be had read. 
Referring to the allusion to the peaceful penetration 
of the United States with the pawive assistance 
of British apathy, he felt that in our dealings with 
our DoiiiiTiions and our (-olonies we hod come to a 
new era when by co-operation and working together 
there might again come a time when islands such 
08 the West indies would be looked upon as the 
jewels of our Kmpire. Lord Burnham had touched 
on much : there was much that ho had had to 
leave out. Ho had not oven alluded to Jamaica 
rum, an important thing in the last war and 
in many other wars l)cfore. He had not spoken 
of the woods of the islands, nor of* the 
asphalte and other oil products, which as a 
trade wore thriving in Trinidad, an island 
more connected with the mainland than the 
other islands, but iniduded among the West 
Indian islands. The rest of the islands were 
geologically supposed to he the tops of mountains, 
whioh originally were connected with Florida by 
land. Including Cuba, their extent was about 
100,000 square miles, as compared with an area of 
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12»000 square miles of the British Isles. By that 
comparison one could appreciate the large extent of 
territory comprised. That territory possessed many 
kinds of products, although they were “ samples,” 
amongst which it might be unwise to mention 
snakes, adders and insects. There was much to l)e 
seen by tourists who dould travel from island to 
island. Captain Marryat, in his splendid novels, 
had, with that power of description which he 
possessed, described in a marvellous way the 
scenery of Barbados and other islands. 

Sir Edward Davson offered his congratulations 
to Lord Burnham on the very graphic and eloquent 
paf)er which he had read. Ho also congratulated 
the West Indies on having been able to enlist the 
sympathy and interest of Ixird Burnham, who was 
one of the busiest men in the Empire, a great 
patriot, and one whoso name stood for all that was 
best in journalism. It was indeed a very happy 
circumstance for the West Indies that he had been 
induced to spend a few months last year in those 
parts, and it was to be hoped that at some time in 
the near future ho would be able to complete his 
tour of the islands. Meanwhile, he had already left 
his mark in the West Indies by the formation of 
a West Indian Branch of the Empire Press Union. 
If that organisation could lead to any improvement 
in the press news ot the West Indies, it would have 
done a great work in helping that part of the Empire 
to understand what was going on at home better 
than they had done in the recent past. An 
enterprising editor in the Island of IVinidad had 
put up a wireless station of his own from which he 
was able to obtain news which was sent out to the 
World, and was thus relieved from the necessity 
of being dependent on news which usually emanated 
from American sources. The Colonial representa- 
tion which had been obtained at the Economic 
Conference w'as in a largo measure due to the work 
of Lord Burnham, who, in an eloquent speech 
in the House of Lords, had put forward the need 
for (ilolonial representation very forcibly. I'he 
Kosolutions of the Economic Conference, if con- 
firmed, would prove of very groat benefit to the 
West Indies, that with regard to the stabilised price 
of sugar being most important. The West Indies 
and British Cuiana were most an.xious to show what 
they could do in the way of sugar production. Tln.s 
country consumed 1 ,800,000 tons of sugar a year, 
and British Cuiana claimed that given favourable 
conditions it could produce at least half that 
amount. There were other Resolutions affecting 
the welfare of the West Indies, and it was 
unfortunate from the West Indian point of view 
that these matters had becqme the subject of party 
strife in politics. He was not going to touch on 
present day politics, because he did not think that 
was wanted at that meeting, but he hoped, whatever 
might be the outcome of the forthcoming General 
Election, that the Resolutions passed at the 
Economic Conference would be confirmed. It had 
^n intended to send to the West Indies a party of 
Members of Parliament; unfortunately at the 


present moment the members of this proposed 
party were no longer Members of Parliament, and 
did not know whether they would be re-elected. 
It was to Ije hoped that if the party had to 
l)e postponed, it would merely mean a post- 
|)onemont and not an abandonment. Ho did 
not see why the West Indies should not have a 
High ('Ommissioner. The title ” High Commis- 
sioner ” was in fact used exclusively with reference 
to the Dominions and India, but whatever title was 
ho.st could be used, that being unimportant. One 
difficulty was that of getting a definite opinion from 
the West Indies on the subject. He thought Jamaica 
approved of the idea, Barbados did not altogether 
approve ; Trinidad considered that another scheme 
might be adopted by which the West India 
Committee could do the necessary work; British 
Guiana desired to have a Trade Commissioner, or 
whatever he might be called, entirely to itself. 
It was obvious, therefore, that before such an 
appointment could be made there was a good deal of 
work to be done in bringing together opinion in the 
West Indies. He was also rather afraid that if, 
and when, the gentleman was appointed there 
might be some difficulty as to who was to control 
him. He might have about six masters, and when 
one had six masters, one had not any master 
:it all. while po.s8ibly there might be a good 
deal of jealousy if he advocated the claims of 
one (’olony in preference to those of another. 
But he was sure Lord Burnham would say these 
were difKciilties whi(;h only existed in order to be 
overcome, and he hoped the attention of the West 
Indies would be given to these very important 
matters. 

Mr. Tl. JluTiiKRKORi) ((‘hairman of the West 
India (yommittee) expressed the thanks of all 
interested in the West Indies for the very interesting 
paper which had been read. He hoped Lord. 
Burnham would repeat his visit to the West Indies^. 

Mr. H. Medlicott Rumball said ho intended 
to visit the West Indies. Ho did not think anybody 
could have read the jiapers during the last few years 
without recognising what a great debt of gratitude 
was due to Lord Burnham, who had the interests 
of the Empire so much at heart. Looking back 
at the condition of I.<ondon when he was a young 
man, and considering the changes which had since 
taken place, he asked himself : Whither are we 
tending ? It was men like Lord Burnham who 
could lead and advise. Tlie West Indies had 
glorious traditions ; their history was the story of 
great achievements, and he asked why the same 
things were not taking place to-day. Surely 
Englishmen had the same amount of enterprise 
as Americans. Means of communication were the 
basis upon which development in the West Indies 
must proceed. Surely the trade of this country 
could support a line of British steamers to the 
West Indies. The mother country must give a 
little help to tropical products, which we did not, 
of course, produce ourselves. We badly i|Dedfid 



ih 


JOURNAL OP THE ROYAL SOCIETY OP ARTS. 


December mh, 19f3: 


sugar, which was at a high price. Why should we 
not help the Colonies to produce that sugar ? 

Viscount Bubniiam thanked those who had spoken 
lor the kind things they had said ; they had 
attributed to him more than he could lay claim to. 
In the House of Lords he had been glad to break 
the silence as to the West Indies which had existed, 
he thought, for nearly 25 years. Certainly in both 
Houm of Parliament the West Indies had not 
reoeiv^ the attention which they deserved, and 
that was especially a matter for comment in the 
House of Lords, where there were great opportunities 
for raising questions. As Chairman of the Execu- 
tive Committee of diie Empire Parliamentary 
Assoointion,' whose membership included nearly 
all the Biembers of Parliament in the Empire, 
he had thought it of the utmost importance to 
urge upon his colleagues the desirability of sending 
out a party of Blembors of Parliament to the 
West Indies, though he could not claim to bo the 
<Miginator of the idea, which had been warmly 
taken up, and, as far os he knew, had not been 
abandoned. It had been intended that a delega- 
tion of Blembers of Parliament and their ladies 
consisting of 40 xisrsons should go out. He had 
seen many of the members of that delegation, 
and they had been anxious that their going should 
not depend on re-election to FarUameut, and he 
had felt that if there were a substantial number 
re-elected at least three quarters-' -perhaps the 
West Indies would not feel aggrieved that there 
were a small minority who had not secured re- 
election and would accept their nomination as 
from the last Parliament. Such a personal tour 
would be of great benefit, and as a consequence 
a groat deal more would Ijo heard in the House of 
Commons about the Caribbean than had been said 
during the last 30 years. 

Hb. J. a. Voelcker in seconding a vote of 
thanks to Lord Burnham, proposed by the Chairman, 
said the paper had been one full of life and fire, 
and, coming from such an authority, would carry 
great weight and draw more attention to the needs 
of our Colonies, and the West Indies in particular. 
He personally had never been to the West Indies, 
though he had had to do with those Islands, chiefly 
in regard to agriculture. He had heard a groat 
deal of the labours of scientists who had gone 
out to the West Indies and worked under great 
difficulties. Greater attention was now being 
given to apiculture than formerly. Not long since 
the G^onial Office had moved with a view to the 
establishment of a college in the West Indies, 
and a recent Blember of the Council of the Society, 
Professor J. B. Farmer, of the Imperial College of 
^ienoe and Technology, had made a tour of the 
islands in or^rtosee what the state of the different 
apioultural industries was. M an outcome of that 
mission a number of . appointments of botanists, 
chemists, entomologists, &c., 'had been made, 
and there was hope that in the future, whatever 
had l)0en the position fn the past, morn^ attention 


#ould be given to the needs of agricultural indus- 
tries in those parts. It was not a matter which 
concerned merely the West Indies. In England a 
large number of scientists were being trained in 
the Imperial College of Science and elsewhere ; 
very few of those students would be able to get 
appointments in this country, and there arose 
the problem as to how their energies were to be 
utilised. There was a promising outlook in the 
West Indies and similar places where there were 
many questions unsolved with regard to plant 
physiology, the diseases of plants, the attacks of 
insects, which in many cases threatened ruin, 
and the removal of which would be of great 
advantage. 

The motion was carried unanimously and the 
meeting then ended. » 


Mr. Algernon Aspinall, C.M.C., writes: — 

Owing to the receipt of several urgent cablegrams 
from the West Indies which required immediate 
attention, I was at the last minute prevented 
from attending the meeting of your Society on 
November 27th, and of listening to Lord Burnham's 
Paper, which I have read with much interest. 

All connected with the West Indies should bo 
grateful to T.<ord Burnham for the close and 
practical interest which he has taken in West 
Indian affairs since his visit to Jamaica; and 
perusal of his Paper shows clearly that he has 
dipped deeply into the romantic history and 
literatuiv) of our oldest group of Colonies. 

One has heard of the disastrous attempts to 
federate the scattered islands in the group, which 
culminated in disturbances in Barbados in the 
seventies of last century, but I confess that I was 
quite unaware that this was to be a preliminary 
step towards the alternative of a federal republic 
or annexation to the United States of America, 
a policy which T am glad to note that Lord Burnham 
denounced in no measured terms. H is monstrous 
that any Englishmen and English newspapers 
should suggest the transfer of our Colonies in the 
Caribbean Sea, which have aptly been termed the 
“ Cradle of tha Royal Navy,” to a foreign flag ! 

liord Burnham in his Paper referred to lack of 
British enterprise and initiative in the West 
Indies. In this connexion it must not be forgotten 
that though Americans have “ put it over ” us 
by developing the banana industry in Jamaica 
(which they have done with such remarkable 
efficiency), British capital has been forthcoming 
recently for development of the diamond industry 
in British Guiana, for the acquisition and main- 
tenance of Gray’s Inn Sugar Estate in Jamaica, 
and for the development of the i)etroleum industry 
in Trinidad (in which at least £(1,000,000 is invested) 
and that at the present moment negotiations are 
proceeding for the establishment with British 
capital of a Jamaica Sugar Syndicate under the 
auspioM of the Duke of Atholl and Lord Invemaim, 
for developing large areas in -the South Eastern 
part of Jamaica under sugar and other forms of 
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cultWation. Moreover, quite lately a loan of 
£1,000,000 waa successfully floated in this country 
for British Guiana. 

I mention these few examples to show that 
British capital is available for the West Indies 
where substantial and businesslike propositions are 
concerned. 

The suggestion that a High Commissioner should 
be appointed for the West Indies is an interesting 
one; but I fear that Lord Burnham has hardly 
appreciated the difficulties which exist in harmonis- 
ing the divergent views and interests of the 
scattered group of islands before an official can 
represent the United West Indies. Meanwhile 
the offer of the West India Committee to conduct 
a trade commissioner service for the colonies 
concerned for a nominal annual payment remains 
open, and with the closing of the Exhibition 
Galleries at the Imperial Institute imminent, the 
question of housing the West Indian economic 
collections there will have to be considered. 

Ijord Burnham correctly diagnosed the situation 
generally when he attributed the pi-esont insularity 
of many of the units fotming the British West 
Indies, to lack of communications. Mr. Edward 
Wood, after visiting the Colonies last year, stated 
that federation of the West Indies must be “ a 
plant of slow and tender growth.” With that 
statement 1 entirely agree, and would add that the 
best fertiliser for the plant would bo improved 
and cheaper inter-insular communication by means 
of steamships, cables and wireless, and one cannot 
help feeling that it would pay in the long run 
if an official could be appointed of the calibre 
of a Milner or a Cromer, who could constantly 
tour the islands themselves and preach the 
advantages of unity and combination. 

In conclusion, I should like to oxpix»}8 iny 
indebtedness to Lord Burnham for the assistance 
which he has recently been affording to the British 
West Indies in many ways, and notably in the 
direction of securing publicity for their many 
attractions and the ventilation of their numerous 
problems. 

Mr. R. Rutherford writes ; — 

If I had known that I was to be called upon 
to speak on the occasion of the meeting on November 
27th, I would cei'tainly have said a little more than 
1 did. 

I would have liked, for example, to say something 
about the Imperial College of Tropical Agriculture, 
which promises, I think, to be one of the^ most 
important pieces of constructive work to be carried 
out by the British West Indies for many years. 
With headquarters at Trinidad, it will cater for 
the Empire as a whole in the direction of providing 
facilities for education in Tropical Agriculture 
and allied sciences, and what to my mind is, if 
anything, even more important, practical research. 

The College is now recognised as a training 
centre by the Empire Cotton Growing Corporation, 
which hM sent several students to it, and I hope 
that Lord Burnham may be induced some day 


to pay a visit and inspect its well-equipped 
laboratories. 

As Chairman of the West India Committee, 
I would like to have said something also about 
the proposed Parliamentary Delegation to the 
West Indies, the arrangements for which are being 
carried out by the Committee in oo-operation 
with the Empire Parliamentary Association, the 
Governments of Trinidad and British Guiana and 
the Jamaica Imperial Association, which suggested 
that Lord Burnham on the occasion of his visit 
to the West Indies earlier in the year, might be 
accompanied by representatives of the Parliament 
of the United Kingdom. 


PRODUCTION OF RESIN BY THE 
HARZGESELLSCHAFT. 

The annual report of the Harzgesellschaft shows 
that in the year 1922, 127 metric tons of resin were 
extracted. The sources were as follows ; — 55,000 
kilos from leased land, 51,000 kilos from the 
Prussian Staatsforstverwaltung (Prussian Bureau 
of Forestry), and 21,000 kilos from the Bavarian 
iStaatsforstvorwaltung. From this amount 88,000 
kilos of finished resin and 20, .'HK) kilos of turpentine 
were obtained. 

The cost of production was considerably below 
market prices and a largo profit was made, enabling 
the comi)any to declare a 50 per cent, dividend 
and to put aside I, .500,000 marks for scientific 
research work. Negotiations were made with a view 
l-o obtaining now leases from the Prussian, and 
Bavarian Staatsforstvorwaltung for the two new 
fiscal years — one a short one from January 1st, 
I92:i, to March .‘list, 192:i and one from April Ist, 
192:i, to March .3 Ist, 1924. An agreement for 
this puj^oso was signed in January with the 
Prussian Ministry of Agricultuni, but negotiatibna 
with the Bavarian Staatsforstvorwaltung did not 
materialize, so that the extraction of resin in 
Bavaria will only be undertaken by the head 
foresters, who, in turn, will sell the product to the 
Deutsche Harzgesellschaft. However, contracta 
for deliveries were signed last year, and both the- 
Bavarian Staatsforstverwaltung and the Prussian 
minister of agriculture, domains, and forestry have 
given instructions to the places in question to* 
continue the extraction of resin as quickly aa 
possible. An agreement with Saxony is pending. 
The production from this i)art of the country is 
limited, owing to the scarcity of pine. 

It appears from a report by the. United States 
Vice-Consul at Frankfort-on-Main that the Deutsche 
Harzgesellschaft has enlarged its works and has 
leased new ground. At present it has 1,500 hectares 
(3,706 ac^) at its disposal, with a sufficient number 
of trained employees in view. The company 
anticipates extracting 800 kilos of raw resin per 
hectare, which contains about 70 per cent, pure 
resin, 17 - per cent, turpentine and 13 per cent, 
waste. Private owners have been . approooM 
with a view to obtaining leases for new resin ground 
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and it is hoped that they will, in one way or another, 
lend asBifltance to the industry'. 'Hie outlook for 
the new year is quite favourable and an increa.secl 
production of resin by the Harz^esellschaft 
anticipated. 


CHICLE INDUSTRY IN BRITISH 
HONDURAS. 

Chicle is a crude gum used as the base in the 
■hianufaoture of chewing gum. The best quality 
of chicle is produced in the States of Yucatan and 
Campeche in Mexico, in Guatemala, and in the 
northern half of British Honduras. This gum is 
derived from the sapodilla trees which grow in the 
mahogany forests. The average yield is from two 
to six pounds per tree, the maximum yield for 
certain regions having been stated at 25 pounds, 
but in Mexico and in British Honduras the yield 
of gum per tree is reported to have reached as high 
as 61 pounds. 

The chicle season extends from the first of July 
to the end of June. In July, the beginning of the 
rainy season, the trees are tapped for the gum. 
which is then boiled, kneaded, and moulded into 
blocks weighing 30 pounds each, and ^nt to the 
port of shipment. Practically all of the chicle 
from the three principal producing countries is 
shipped from the port of Belize in British 
Honduras. According to a report by the United 
States Consul at Belize, the first shipment of chicle 
to the United States from British Honduras was 
in 1892. Within a few years the industry in British 
Honduras had assumed important proportions 
^nd has continued to develope to such an e.xtent 
that it now holds first place in respect to the value 
•of exports and as a source of revenue to the Govern- 
ment on account of the export duty. In 1896, 
*925,199 pounds of chicle were exported from 
Siitish Honduras, and in 1922 exports amounted 
to 2,032,102 pounds. The highest peak in the 
Interval was reached in 1920, when 3,690,641 
pounds were exported. 

A number of the larger American manufacturers 
of chewing gum have established agencies in 
Belize in order to buy, test, and ship the gum to 
the United States. The price of chicle has dropped 
from an avenge of 2s. lid. per pound in 1920 
to an average of 2s. in 1922. The quality of the 
gum, however, has improved notwithstanding the 
decrease in price. During the war and immediately 
thereafter, owing to the high prices asked for 
chicle, many of the manufacturers of chewing 
gum experimented with other ingredients in the 
hope of finding a satisfactory substitute for chicle. 
A cheaper gum from the Far East was used with 
a degree of success, but no substitute has been 
found which equals chicle in value. 


MEETINGS OF OTHER SOQEIIES DURING 
THE ENSUING WEEK, 

JCOirDAT, DaoXMBEB 17 . . l/niveisity ot London, at the 
Boyal CoUege of fiurgnoiiK, Lincolu's Init 


Fields. W.C., 4 p.m. Mr. F. W. Twort, “ The 
Influence of Knvlroninent on the Life of 
llacteria.” (Lecture IV.) 

Oeographical Society, 

W., 8.36 p.m. Bov. W. Weston, The 

Inliuence of Nature on Japanese Chameter.^ 
Mechanical Engineers, Institution 
Gate, Westminster, 8. W., 7 p.m. (Gradimtes 
Section). Mr. F. E. A. •Manning, The 

Management of a Sand an<l Flint 
Engineers, Junior Institution of (North- 
Western Section), at the Manchester Geo- 
grapiilcal Society, 16, St. Ma^’s Pawonage, 
Manehest-er, 7.15 p.m. Mr. H. M. Knl^t, 
" The Application of Fuel Oil to Modem 
Industry.'* ^ 

Brltlsh Arciiitects, Institution of, at the 
Koval Society of Medicine, 1, Wlmpole 
Street, W., 8 p.m. Mr. K. Un^lii, “ Higher 
Buildings In relation to Tovm Planning.” 
Electrical Engineers, Institution of, Savoy 
Place, Victoria Emlmnkment, W.C., 7 p.m. 
(Informal meeting.) Discussion on ” Students 
ill Elcfstricul Undertakings.” 

Textile Institute (London Section), 38, Blooms- 
bury Sciuarc, W.C., 7.30 p.m. Discussion 
on ” Oimpnratlve Methods ot Testing 
Textiles.” 

East India AsHoclation, C'axton Hall, Wost- 
minster, S.W., 3.30 p.m. Sir Alfred 
(Jliatterton, ” The Future Development of 

Inflliin Itirliiafrlett.'* 


Tuksday, December 18. .Statistical Soelety, at the 
Boyal Society of Arts, John Street, 
Adelphl, W.O.. 5.15 p.m. 

University of London, King's College, Strand 
W.O., 5.30 p.ni. Baron A. F. Meyeiulriff, 
“The Ltussian (Constitution of UK)5.” 

(kiloiiial Institute, Hotel Victoria. Nortli- 
iiinberlnnd Avenue, W.C., 4 p.m. Mr. J. 
Stuart, ” Tsiiaka, the Great Zulu DesfHit.” 

Civil Engineers, Institution of. Great George 
Street,' 8. W. 6 p.m. 

Marine Engineers, Institute of, 85, Tiie Minorles, 
Fi., 0.30 p.m. Mr. W. Seiliir, “ A Basis for the 
Explanation of Marine Gear TroiihleH.” 

'I'runsiiort, Institute of, at the Jiistitution 
of Electrical Engineers, Savoy Place, 
Victoria Emhankment, W.(J., 5.30 p.m. 
Mr. H. T. Cliapmati, ” Arterial Beads and 
tiielr Effect upon TransiKirt." 


WEiiXESPAY, December 10. .University of lA)ndon, at 
tiic Royal College of Surgeons, lilncoln’s 
Inn Fields, W.(\, 4 p.m. Mr. F. W. Twort, 
" The Intliience of Environment on the 
Life ot Bacteria.” (U*ctiire V.) 

Metrological Soelety, 40, Cniinweil Hoad, 
S.W., 5 p.m. 


THURSDAY. December 30. .Pliotograpldc* -Society, at the 
Royal Society of Arts, Joiin Street. 
Adelphl, W.C., 8 p.m. Mr. Will Day, 
*‘ Kineniatom'aphy and Its Antecedents.” 
(Inaugural Meeting of tlie Kiiieniatograpliy 
Group.) 

Clieioieal Society. Burlington House, 
Piccadilly, W., 8 p.m. (1) Mr. W. E. 
Downey, “ Tiie llclatioii lietwccn the. Glow 
of Phospiiurous and the Formation of 
Ozone.” (2) Mr. T. M. fxiwrv, “ The 
Origin of Muturotation niid tiie Meehanism 
of Isomeric Change.” (3) Messrs. F. 
(-hallengcr and F. Pritelianl. “The Action 
of Inorganic Haloids on Organo-metallli* 
Comrioniids.” (4) Messrs. J. F. Wilkinson 
and F. I'hnllenger. ” Organo-Derivatlvi^ of 
Bismuth. Part VI 1. lodo- and Nitro- 
Derlvatives of Trlphen.vlblsmutliine.” 

Ixmdou (bounty (.'oiiiiril, at tiie Geffrye, 
Museum, Kingslnnd Bond, E., 7.30 p.in 
Major A. A. Longden, ” The Moilcm Home.” 

Mechanical Engineers, Institution of (Local 
Section), Enidneers’ Club. Albert Square 
Manchester, 7 p.m. Prof. A. H. Gibson 
a^nd Mr. H. W. Baker. ” Exhaust Valve 
Cylinder Head Temp^'ratures In High-Speed 
Petrol Engines.” 

(Local Section), University Buildings 
Edgbaston, Birmingham, 7.30 p.m. Mr’ 
H. C. Young, “Engineering Uses of 
Rubber.” 

Mining and Metallurgy, at the Geological 
Sodoty, Burlington House*. Piccadilly, W 
6.30 p.m. 
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NOTICES. 

COUNCIL. 

Competition op Industrial Designs. 

A meeting of tho Council was held on 
Monday, December 10th ; Present : — 

Lord Askwith. K.C.B., K.C.. D.C.L. (in the 
Chair) ; Sir Charles S. Baylcy, (I.C.T.E., K.C.S.I. ; 
Sir William Henrv Daviaon, K.B.E., D.L., 

M.P.; Mr. Edward Dent, M.A. ; Mr. P. M. 
Evans, M.A., LL.D. ; Rear-Admiral James de 
Courcy Hamilton, M.V.O. ; Major Sir Humphrey 
Leggett, D.S.O., R.E. ; Sir Philip Magnus, 
Bt. ; Dr. William Henry Maw, M.Tnst.C.E.; 
Sir George Sutton, Bt. ; Mr. James Swinburne, 
F.R.S. ; Mr. Alan A. (Jampbell Swinton, F.R.S. ; 
Mr. Carmichael Thomas ; Dr. J. Augustus Voelcker, 
M.A., Ph.D. ; Sir Frank Warner, K.B.E. ; and 
Sir Philip Watts, K.C.B., LL.D., F.R.S. ; with 
Mr. G. K. Menzies, M.A. (^cretary of the Society). 

The Regulations for the first Annual 
Competition of Industrial Designs, to be 
held at the Victoria and Albert Museum 
in June, 1924, were finally approved. On 
this occasion competitions will be held in 
the following sections : — Textiles, Fumituro, 
Book Production, Pottery and Glass, and 
Miscellaneous. Over £1,000 will be offered 
in Travelling ScholarshiY)8 and Money Prizes 
in the various sections, and tho Society’s 
Diploma will be confen*e<l on any candidate 
whose work reaches a very high standard 
of artistic ability and shows practical 
knowledge of the materials and processes 
of his trade. Copies of the Regulations 
can now be obtained on application to the 
Secretary. 

Adjudicators for the Swiney Prizt^ Avore 
appointed. 

Arrangements for papers to be read in 
the last part of the session were further 
considered. 

Other formal business was transacted. 


SIXTH ORDINARY MEETING. 
Wednesday, December 12th, 1923 ; 

Sir Aston Webb, K.C.V.O., C.B., P.R.A., 
in the Cliair. 

The following candidates were proposed 
for election as Follows of the Society : — 


Alexander, Philip, Tiondon. 

Fletcher, John Kyrle, Newport, Mon. 

Graydon- Bradley, Mrs. E., London. 

Margerison, William .loBeph, Tjeeds. 

Rhoad, P redorick A., Wolstanton, Staffs. 

The following candidates wem duly elected 
Fellows of tho Society 
Avram, M5is H., New York City, U.S.A. 

Davis, Neville Ryland, Tx)ndon. 

Duitz, Emile A., Amsterdam, Holland. 

Gray, Roland, Boston, U.S.A. 

Lang, Reginald, Plymouth. 

Morrow, George Leslie, Berkhamsted, Herts. 
Rayner-Smith, Percy, London. 

Williams, Leonard, Tilehurst, Berks. 

Williams, Stephen Miller, Arkansas, U.S.A. 

A paper on “ Tho Preservation of Historic 
Buildings and Ancient Monuments ” was 
read by Sir Frank Baines, C.V.O., C.B.E., 
Director of Works, H.M. Office of Works. 

The paper and discussion will l)e published 
in a subsequent number of the JourincU, 


DOMINIONS AND COLONIES SECTION. 

Monday, December 17th, 1923 ; The 
Earl of Airlie, M.C., in the Chair. 

A paper on “ Empire Settlement ” was 
read by Mr. Wm. C. Noxon, Agent -General 
for Ontario. 

The pajwr and discussion will bo published 
in a subsequent number of the Journal.. 


MANN JUVENILE LECTURES. 

Under the Mann Trust a short course 
of lectures adapted to a juvenile audienoe 
will be delivered on Wednesday afternoons, 
2nd and 9th January, 1924, at 3 p.ra., by 
Dr. William Arthur Bone, F.R.S., 
Professor of Chemical Technology, Imperial 
College of Science and Technology, on 
“Fire and Explosions.” The lectures will 
be fully illustrated with experiments. 

A lecture will also be given on Wednesday, 
January 16th, at 3 p.m., by Mrs. Julia W. 
BLenshaw, F.R.G.S., Croix de Guerre, 
entitled “Among the Selkirk Mountains 
of Canada (with ice-axe and camera).” 
The lecture will be fuUy illustrated with 
hand-painted lantern slides. 
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Speoial tickets are required for these 
two sets of lectures. A sufficient number 
to fill the room will be issued to Fellows in 
the order in which applications are received, 
and the issue will then be discontinued. 
Subject to these conditions, each Fellow 
is entitled to a ticket admitting two children 
and one adult. Fellows who desire tickets 
are requested to apply to the Secretary at 
once stating for which lectures the tickets 
are roquii-ed. 


PROCEEDINGS OF THE SOCIETY. 

FOURTH ORDINARY MEETING. 

WT2DNESDAY, NOVEMBER 28TH, 1 92.‘1. 

Load Dawson of Penn, M.D., ILSc., 
F.R.C.P., in the Chair. 

The Cfr airman Haiti that tho audience wan to 
enjoy a ditiquiKitioii hv a rnanter of hifl .subject on 
the scieritifie application •»! three tfpoat natural 
agencies — namel}*, air, water, and sunlight, which 
belonged to inans environment (though the 
experience of the la<*t few days might create a fear 
that light was no longer one of them). The 
beneficial effects of climate, sunshine, and life by 
the seaside, Iwlonged to the common ex[)erience 
of mankind. What liad not been app.irent waH 
the how and the why of their actions, so variable 
in their effects on different |)eople. T'hcy had only 
to try and imagine the world without sunshine 
to bring home to their minds not only the necessity 
of the sun to human existeiue, but the part it 
played in giving activity, j<\v, and laughter. All 
this had been known and applied in a loose empirical 
way for ages. Then came method and scientihe 
application. For bringing intensive sunshine and 
air into a. system of treatment a great debt was due 
to Dr. Rollier, who, at his clinics at I^eysin, amidst 
beautiful surroundings and abundant suiiHhine, 
brought healing and happiness to hundreds every 
year. Then in our own country arose the late 
Sir William Troloar, a man of vision, ho|Ks and 
heart, who showed the supreme (quality of youth 
in age, and for whose life they were grateful, and 
for whose death sorrowful. Treloar conceived the 
idea of treating child cri])pleB, so many of whom 
were tuberculous, by air and sunlight, and he bad 
the good fortune to press into bis service Sir 
Hunry Gauvain, who combined scientific distinction 
with skill in administration. It required faith and 
courage to organize such a scheme in our country, 
where the sun showed itself so fitfully, and some- 
tintes 80 little, and where winters were apt to be 
gloomy and sunless. But it bad been luscomplisbed, 
and with that accomplishment under the olimatio 
oonditionB of this country the proof of the Buccess 
of the treatment was the stronger. Let anyone 
who had not already had the plearore of doing so 
pay a visit to Alton or Hayling Island. There 
they would see sickly children made whole, helpless 


children made useful, and children so uniformly 
happy and niiirthful as to bring sunshine to all who 
saw them. The great results which had followed 
the systematic use of sunlight and fresh air in this 
and other countries harl stimulated research as to 
the means whereby light exercised these beneficent 
actions. The ultra-violet rays would appear to 
raise the resisting and fighting power of the blood 
against infection, thereby opening up a possible 
field of successful treatment of many diseases at 
present baffling. But here caution was necessary, 
for already there had been ample evidence to show 
that any application of such treatment beyond what 
careful research had indicated was likely to infiict 
harm and not good. In short, like all effective 
weapons, they could be powerful alike for healing 
and for destruction. The infiuence of light upon 
the growth and vigour of the young had yielded 
the most fascinating results. 8ir Henry Gauvain 
would give his experience, and the brilliant re- 
searches by workers sent out by the Medical 
Research (*ouncil to Vienna to inquire into the 
influences of light on the cure of rickets stood out 
as landmarks in onr knowledge. If he allowed 
himself to indulge in prophecy he would say that 
both in the region of diagnosis and treatment there 
was no direction in whicdi the power of knowledge 
over health and disease would >>e more prolific 
of results within the next few' years than in the 
scientific utili'/.ation of the action of radiations and 
the action of air. When the w orld realized the power 
of daylight in the maintenani^ and restoration 
of health, was it to be 8upi>ORed that public 
opinion w'oiild longer suffeV tens of thousands of 
town dwellers to be immersed in eternal gloom to 
the detriment of their health and energies and to the 
saddening of their lives ? When once the gain in 
effect ivene.ss and happiness afforded by light and 
air was understood, smoke abatement would be 
insisted upon, the demand for clean air would give 
such au impetus to investigation that a way out 
would be found against the smoke nuisance which 
would furnish the prime necessity of health without 
any undue crippling of industry ; and just as years 
ago a great movement of public health gave us the 
blessings of pure water, pure food, and good 
drainage, so the public would demand and support 
a like campaign for the equally vital blessings of 
light and air. 

The ])u.per I'ead was : — 

THE EFFECT OP SUN, SEA AND 
OPEN-AIR IN THE TREATMENT OP 
DISEASE. 

By Sir Henry Gauvain, M.A., M.D., 
M.Ch., 

Medical SHperintandent. Lord Mayor Trehat Crivplet* 
HoepUal. 

It is perhaps of academic interest to note 
that sunlight has been used spasmodically 
and to some extent in the treatment of disease 
from the earliest times. There has long 
existed an almost instinctive recognition 
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of the value of sunny localities and sunny 
climates in the treatment of the sick, 
particularly during convalescence. But for 
real practical purposes the solid value of 
light treatment commenced with Finson, 
and the sun cure, as wo now recognise it, 
only dates from this century, and owes 
much for its systematic app ication to 
Rollier, its first really enthusiastic advocate, 
who opened his first clinic in Leysin in 
1903. 

Quite unconscious of Rollier's work 1 fii*st 
noted the value of sunshine in 1908, started 
treatment in 1909, and became really 
enthusiastic during the fine summer of 1911. 
since which date it has been employed 
systematically for every suitable patient at 
Alton. I first heard of Rollier and his 
methods in 1012. I mention this because it is 
of historic interest to note that the sun cure 
was evolved independently in this country 
and, as far as I am aware, first utilised in 
England at Alton. Comparatively littl(‘ 
interest was evoked until 1021, when the most 
wonderful summer in living memory, coupled 
with increasing advocacy of an extended 
summer time, compelled univemal notice* 
in England of the effects of abundant 
sunshine, and directed an almost embarras- 
ing attention to our work at Alton. Quit«» 
suddenly this method of treatment attracted 
widespread notice and nobody was more 
surprised than we were at the intei*ost 
aroused in our work, which had been carried 
on for years in almost unnoticed obscurity. 

It is a coinincnt on the human powei*s 
of deduction that while the tonic stimulus 
following exposure to sunshine, open air 
and sea-bathing, had been accepted instinc- 
tively, so little had been done to employ 
these natural therapeutic agents intensively 
and in the cure of disease, or enquire into 
the manner in which they could all bf* 
utilised systematically for treatment in 
appropriate cases. 

Indeed I must confess that we physicians 
who were using sun treatment with success 
were to a large extent emplo 3 dng it empiri- 
oally. We recognised that, carefully practised 
with suitable precautions, we had in oiu* 
possession a wonderful aid to cure. We 
knew that certain effects could be constantly 
anticipated. We obs >rved that the patients 
who tanned well generally did well ; that the 
greater the area of *skin tliat could be 
exposed the better for the patient ; that the 
blood became richer in quality aild anaemia 
disappeared ; that the metabolic activity 


of our patients increased to a surprising 
extent and atrophied limbs swelled out and 
acquired muscular tone, associated rather 
with the athletic than the bedridden ; 
that the mental condition of the patient 
imp oved, and the modem sim-worshipper 
was the happiest and brightest of 
mortals, in strange contrast to the peevish 
and irritable creature drawn from ding>' 
urban hospital wards. Strangers perhaps, 
even more than we practitioners, drew 
attention to the robust health of the patients 
who, treated otherwise, were pallid, listless 
and apathetic, and marvelled accordingly. 
Visitors would constantly remark that they 
had anticipated that a visit to the Hospital 
at Alton would reveal sorrow and depression, 
but that nowhere ha<l they seen healthier 
looking or happier children, abounding in 
animal spirits. On local lesions we soon 
discovered that no longer was it necessary 
to swathe wounds in costly dressings, but 
exposed to the sun they changed in 
charticter, bec*,ame no longer foul and healed 
in spite of surgical aid, not because of it. 

Gratifying as it was to note these 
phonorneria and see returning health rapidly 
transform our patients, it was a corrective 
to conceit for one percoive<l that it was due 
to the employment of these free and natural 
aids to cure and not due to surgical skill 
or medical knowledge. Many other clinical 
efforts might be noted, but with these I 
need not detain you. But how were these 
results obtai ed ? Only slowly was the 
c(ue8tion being answered, but recently 
a great a h iton has been made to our 
knowledge, chiefly by the labours of pure 
scientists, physiologists and others, amongst 
whom the names of two call for especial 
praise '-Professor Leonard Hill and Dr. 
8onne. One fact demands special notice. 
In the recent expansion of scientific know- 
ledge, treatment of disease has been generally 
based on the researches and investigations 
of the laboratory worker. They discover 
principles and we clinicians then apply 
them in practice. 

But in sim treatment, in sea-bathing and 
in the therapeutic use of open air, the reverse 
has taken place. Here I am glad to say 
clinicians have led . In the face of opposition, 
criticism, scepticism, or even worse, indif- 
ference, we have employed these aids to 
cure and the results have compelled attention 
and investigation. It has been espeoiidly 
interesting to me to note the changed 
attitude that has followed these investiga- 
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Fio. 1. — On the balconies at Alton. Sun and Shade Treatment. 


tions, a change baned on discoveries of pro- 
found importance, which discoveries will 
enable us to apply thjwe methods of treat- 
ment with greater assurance and certainty, 
and make their application an exact scienct* 
where formerly it was empirical practice* . 

In the ' short time which yoiir kindly 
attention will permit I can perhaps best 
and moat briefly <lescribe the therapeutic 
action of sunlight under throe headings : 

1, Its psychological a tion on the mind : 

2 , Its direct or local effect ; 3, Its iiidiroel 
or remote action. 

Of the first I will say little other than 
that sunlight has a powerful stimulating 
and tonic effect. It exhilarates and 
enlivens. It induces gaiety, liveliness and 
a sense of well being. It braces up and 
cheers the soul. Like all stimulants, if 
pressed to excess it intoxicates and then 
exhausts. Its action may not be unfairly 
likened to a draught of good champame. 

Norman Davey well describes the effect 
of simshine when he says : — 

“ The sun is a dispeller of ill -humours. 
He is the healer, the life giver. He is the 
only true doctor to the troubled mind. 
He is the best apothecary in the world. 
There is no tonic sold for gold over any 
chemist’s counter so remedial as that 
celestial pick-me-up which is poured for 
nothing at daybreak, over that wide counter 
which is the rim of earth.” 

Not only is the vivacity of the patient * 
increased, but his mental capacity is also 
raised and testimony to Ibis is provided 
by the reports of teachers engaged in instruc- 
ting children in ” Schools in the Sun.” 


(2) The local or direct action. Sunlight 
liHs a powerful direct bactericidal action. 
It has been described as the world’s great 
antiseptic. This property is especially 
stitmgly possessed by the ultra-violet rays 
in the sunlight. Unhap ily, the direct 
bactf'ricidal action of light is strictly limited 
as the ultra-violet rays hav(» very little 
penetrative power. They do not even 
traverse the human skin. The tubercle 
bacilluH exposed to its direct ac'.tion is speedily 
slain, but the penetrative power of the light 
is so limited that it is said that a similar 
bacillus, lying directly imder the one exposed, 
would be protected and survive. Wh^ii 
we consider how minute an object the 
tubercle bacillus is we can realise the limita- 
tions of light in this respect. Neverthelass 
it may be usefully employe^l for its direct 
action on local lesions. Unprotected 
organisms lying on the immediate surface 
of a wound will be slain, those more deeply 
situated are attacked by the beneficial 
inflammatory action which exposure to 
light, adequate in intensity and suitably 
timed and controlled, may provoke. In 
blanched anaemic tissues its penetrative 
action is increased and this fact is utilised 
in the Finsen light, where the lesion attacked 
is rendered anaemic, and an intense source 
of ultra-violet radiation is employed. In 
this way lupus, that disfiguring manifesta- 
tion of cutaneous tuberculosis, may, if not 
too deep seated, be successfully treated. 

(3) The indirect or remote action. The 
study of the remote effects of sunlight 
constitutes the inost fascinating problem 
presented to the heliotherapeutist. Why and 
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how can deep-seated lesions protected by 
a mass of superjacent tissue which by no 
conceivable means can be reached by ultra- 
violet radiation, be favourably influenced ? 

Let me give some examples of such 
conditions which may be favourably iti- 
fluenced and even cured by the action of 
the sun’s rays, and here let me again stab* 
that these effects have been produced for 
years by means which we had not been able 
to explain. 

(а) A patient had recurring attacks of 
severe stomatitis, - - inflammation and ulcera- 
tion of the mucous membrane lining tin* 
mouth. The condition proved very resistant 
to treatment and always recurred. Thret* 
exposures of the patient’s back -not mouth 
please note — were given to a source of ultra- 
violet radiation. All the ulcers wore soundly 
healed within one week, the stomatitis 
cured and the trouble has not recurred. 

(б) A patient suffered from severe neuritis 
for years. No source of sepsis was dis- 
covered. No ti*eatment was of any avail. 
Two exposures to ultra-violet light removed 
the pain and after five exposures the patient 
felt quite well and the condition has remained 
cured. 

(c) A patient had symptoms of intestinal 
ulceration and later of obstruction. Laparo- 
tomy was performed and at the operation an 
Intussusception was found which was reduced . 
In the abdomen was discovered a mass 
of mesenteric glands which it was deemed 
unwise to remove. After a course of suii- 
treatment during one summer the patient 
became completely well and remained cuml. 

(d) A patient suffered from multiple 
pyaemic abscesses of bone, and septic 
arthritis of the hip-joint. The casual 
organism Was the staphylococcus. Numer- 
ous operations leaving sinuses had to he 
performed. One summer’s sun cured all. 

I could multiply such examples by hun- 
dreds, but need not weary you. But how 
can we explain these cures ? Recent 
research has thrown much light on the sub- 
ject. For the explanation it is necessary 
for us to analyse the effects of the various 
waye-lengths of the solar spectrum. The 
solar spectrum consists of rays of varying 
wrave-lengths, the infra-red, the luminous 
and the ultra-violet. The wave-length 
decreases in the order named and the pene- 
trability likewise. Tfie infra-reds especially 
heat the surface of the skin and produce 
severe superficial inflammation, even charr- 
ing if exposure to a strong source is prolonged. 


Sonne heus showm, by a series of very remark- 
able experiments, that the luminous rays 
have considerable penetrative power, are 
absorbed by and heat the blood -stream. 
Indeed their heating effect is so great that 
the blood may be locally raised to a very 
high temperature. By means of a thermopile 
inserted into a vein draining the irradiated 
surfaces ho recorded temperatures of 116®F| 
Had the body generally been raised to such 
a temperature the effect w^ould have been 
fatal but the body teinperatiire is raised 
little above the normal, for the heated blood 
passing into the j^oi-tal system is rapidly 
cooled. Remarkable also is the fact that 
thougli the blood beneath the irradiated 
skin is so hot, the temperatui'e of the skin 
itself is only slightly mised. Now at such 
temperatures as this many bacterial toxins 
are said to bo destroyed and the obvious 
step to take next was to see what effect was 
produced on such toxins injected into an 
animal. Accordingly lethal doses of diph* 
theria and typhoid toxin were injected into 
rabbits and guinea-pigs. C'Crtain of thest* 
were irradiated with luminous rays from 
a carbon arc, others not irradiated remaine<l 
as controls. .Many of the irradiated animals 
survived, the contmls < lied . It does not need 
a scientific mind to foresee w^hat an enormous 
influence such a fact may have in its practical 
application in medicine. 

iiernarkable as were Sonne’s observations 
I have others even more striking to announce. 
Only last month investigations wore com- 
menced by Professor Leonard Lill, Dr. 
Fidenow and Dr. Colobrook to ascertain if 
exposure to light rays had an effect on the 
power of blood to destroy micro-organisms. 
The haemobacjtericidal power of the rabbit 
is naturally very low. This animal was 
accordingly chosen and the organism selected 
for test was the staphylococcus, one of the 
most frequent of the micro - organisms 
infesting wounds. The blood of rabbits after 
exposure to sunlight, carbon arc, mercury' 
vapour lamp and cadmium arc (the two 
latter especially rich in ultra-violet rays) was 
found then to have enormously increased 
bactericidal power. The further interesting 
observation was made that the bactericidal 
power of blood irradiated after being drawn 
was not increased, the increase only occurred 
after irradiation through the living tissues 
of the animal. The significance of these 
observations is veiy great. They, of course, 
need confirmation, but that will be certainly 
forthcoming. They need investigation in 
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Fia. 2. — ^Tuberculous Disease of the S{Yine, 3. — The same Patient 

before Treatment. with Disease arrested and 

Def( rmi ty corrected. 


man but that also will be easy. But if 
confirmed in man, as 1 have little doubt tl oy 
will be, a great and entrancing new chapter 
in therapeutics will have been opened. 
The manner in which sunlight acted on those 
oases I have described may probably, be 
thus explained. 

But confirmation of This property of 
ultra-violet light must be obtained and I 
would utter the watning that we must 


await patiently such confirmation which will 
certainly be speedily forthcoming or the 
fallacy, if one exists, exposed. The increased 
haemobactericidal power in rabbits remains 
for some two hours after exposure but may 
be repeated appai’ently indefinitely by 
further eXposui*e8. 

Other functions of ultra-violet light I 
must not delay to describe : how it causes 
pigmentation of the skin and the prognostic^ 
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protective and other functions of that 
pigment : how it is a food sparer inasmuch 
as it will replace vitamines in a vitamino 
free diet and thus ijrevent or cure rickets ; 
how it has an extraordinary analgesic 
power and can thus be utilised in the relief 
of pain (possibly this is but a result of its 
specific bactericidal power — future research 
can alone determine that). 

There appears to be an antagonistic 
action of <mo stories of waves <jf sunlight 
to others. Thim Professor Hill has shown 
that paramoocia exp. sed to a definite dose 
of ultra-voilet radiation are slain in a 
constant time. ' The addition of luminous 
rays markedly lengthens the lethal time and 
thus T suggest it is possible that harmful 
effects are guaixied against in the varying 
wave-length of the solar spectrum. Pigment 
formed in our skins on exposure is also 
protective and thus longer exposures may 
be safely tolerated in the pigmented than 
in non-])igniented. During such polongod 
exposure the luminous rays continue their 
beneficent action, heating up the blood 
and thereby helping the ultra-violet rays 
to increase its bactericidal action. 

In short, continued researc^h but confirms 
Vignard's picturesque simile : “ the skin 
becomes a vast keyboard on w'hicli the light 
strikes, awakening (loop resonancf^s through- 
out the body.'' 

Tn the light of these recent investigations 
it becomes noceasary and increasingly 
hopeful to modify technic[ue in applying 
sun-treatment. 

The value of the natural sun cure as at 
present practised is confirmed by weighty 
scientific evidence, but it may be enhanced 
and improved by logical utilisation of known 
facts experimentally obtained. 

Profes.sor Hill has devised an instrument 
by whiph the biological action of light may 
be accurately measured, and it now is 
possible to give definite known doses of 
ultra-violet light designed for particular 
purposes, instead of, as formerly, merely 
guessing from clinical obsei'vation and 
experience the amount of light which should 
be employed. 

To the natural sunlight, w'hich is likely 
to remain the best method of ti’eatment 
for many cases, may be added particular 
radiations for especial purposes. Various 
wave-lengths may be utilised separately or 
in combination. Thus a very septic patient 
whose blood is swarming with pathogenic 
organisms and who is toxic to a dangerous 


degree may conceivably be first usefully 
irradiated with luminous rays to destroy 
dangerous toxins. Next he would receive 
ultra-violet light to increase his haemo- 
bactericidal power to slay living germs. 
Again, he would be irradiat^ with luminous 
rays to destroy the toxins liberated in the 
destruction of the pathogenic bacteria. 
Local superficial lesions might then be 
irradiated with infra-red rays to increase 
local inflammatory response and engorge 
these tissues writh blood of high bactericidal 
power, and constantly natural sun hatha 
over continous periods may be given to 
combine all effects and for their psycholo* 
gical value. Finally, as the patient can 
stand it, seabathing with the definite object 
of raising high his metabolic activity may 
be given, and other combinations of 
these natural therapeutic aids employed as 
individual requirements indicate. 

On these lines the future light treatment 
at Alton will be conducted. There is 
obviously urgent need for extensive 
clinical research. By the generosity of Mr. 
Oourtauld, to whom I would express my 
grateful thanks, a handsome donation of 
£1000 has been given to the Treloar Cripples’ 
Hospital, earmarked for scientific research 
and apparatus, and the initial necessary 
apparatus is l)eing purchased for the 
establishment of a great light department 
at Alton which I have long desired but have 
hitherto for financial reasons not been able 
to obtain. 

I have occupied so much time in 
describing developments in light treatment, 
important and essential though they are, 
that my further I’emarks on open-air and 
sea-bathing in treatment must necessarily 
be very curtailed. 

These subjects are themselves so important, 
that the whole of the time at my disposal^ 
could have been profitably employed in. 
their consideration alone. 

Exposure to the sun has been known to- 
be associated with increased metabolic 
activity in patients treated, €uid was: 
formerly supposed to be the result of 
insolation. That may be partly true, but 
Professor Hill and Dr. Argyll Campbell^after 
extensive investigations on our patients at 
Alton and Hayling Island, have demon- 
strated that this high metabolic activity, 
or increased capacity for work and tissue 
change, develop^ in these patients following 
sun-treatment, is due rather to exposure 
to cold air than to light. With insolation 



Fio. 4 . — ^Aftor the Bathe. Patieiits are dried in the i)ens i)ptf)re the radiant heat ot a tire, 
their feet are put in hot water, and they are given a hot drinh. This is for the purpose 
of obtaining a brisk reaction. Patients then receive a sun-bath. 


^ch exposure to the air necessarily occurs, 
«nd increased metabolic ewjtivity was not 
unnaturally ascribed to the action of sun- 
Jight. 

It was found that patients who pignieiitcd 
well could tolerate exposures to sunlight 
for lengthier periods than non-piginenting' 
patients, but the increase of motalxilic , 
activity was common to each class providtnl 
both were exposed equally to cold air. 
The progress made by good pigrnenters was 
usually more rapid, and their average body 
weight higher than that of non-pigmentei-s, 
but increased metabolic activity was common 
to both, and was greater in winter than in 
summer. It is much higher in old patients 
acclimatised to the open air than in new. 
The further important observation was 
made that it remains high for a considerable 
period after exposure to open-air ceases. 
Thus the effect is a lasting one, and the 
benefits of such treatment remain for a 
considerable time after exposure has ceased. 
The effect of this high metabolic? activity 
is to encourage tissue change. Greatc>i* 
oxygenation is effected. There is a greater 
ability of the patient to exercise his powora 
of response to stimuli. More body work is 
done, more food has therefore to be consumed 
jt m d digested and generalised improvement 
becomes speedily manifest. It is important 
to note that there is an optimum metabolic 


i_ 

activity, varying in individuals but whic^ 
should not bo exceeded . Kxcossi vc oxposur® 
to cold leading to shivering is not only 
unnecessary but actually cruel and liarmful, 
and should always be avoided. It is, 
however, noteworthy that in well pigmented 
patients a considerable degree of cold can be 
borne not only without discomfort, but 
with very definite benefit. In very young 
patients, in the feeble and cachectic, and in 
the aged, groat care must be exercised, and 
only very gradually should this treatment 
bo attempted. In the vigorous, however, 
exposui*e to cold air is well tolerated, and 
w’hen properly dosed not only causes no 
discomfort but is highly beneficial. The 
improvement in bodily tone and in general 
condition under specially graduated 
aerotherapy is remarkable especially when 
the long period of immobilisation in splints 
of those suffering from bone and joint 
disease is considered. The average basal 
metabolism of our immobilised patients is 
about 40 per cent, above that of the normal 
child. While exposure to cold air is 
gradually effective in securing an increased 
metabolic activity, paddling in the sea, 
spraying with sea water or total immersion 
affords us a means of very rapidly, accurately 
and, with due precautions, safely, obtaining 
similar results. Indeed metabolic activity 
during sea-bathing may,, and often is. 
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Fig. 5.— Tuberculous Disease of he Hip and Pubes. inent. Note the excellent 

muRcuiar development. 


raised no less than 1000 per eent. above the 
normal. We thus have a very ready means 
of rapidly and intermittently increasing 
tissue change and stimulating heat 
production. This enhanced working 
capacity of the body is of great value to the 
patient suffering from surgical tuberculosis. 

The stimulating effect of a sea bath in 
the open is much greater than of a bath in 
river water. Immersion is followed by 
deeper respirations which effectually expand 
the lungs and expel waste products. The 
circulation is profoundly modified. The 
first chilling effect causes contraction of the 
superficial capillaries, followed during the 
reaction stage by their dilatation. All 
parts of the body are, in phases, flushed by 


an increased volume of blood and lymph, 
which exercises its healing action on 
diseased bones and tissues. There is added 
excretion from the lungs and kidneys, and 
later from the skin, as well as absorption 
by the skin. Properly timed sea-bathing, 
followetl by brisk towelling and a gradua^ 
sun bath, produces a sense of exhilaration 
and well-being which nothingelse can convey., 
The amount of food consumed by^ the 
patients at Hayling Island during the bathing 
season is much greater than the proportion 
used at Alton, and is followed by marked 
muscular development and increase of tone. 

On local lesions the effect is yet more 
striking. Discharging woimds secrete at 
first more? but the character of the dis- 
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charge is changed, it becomes less purulent 
and more serous. The diseased tissues 
are flushed with lymph, which imder the 
influence of the sun has acquired great 
bactericidal power. Later, the discharge 
diminishes, and in a large number of cases 
the sinuses dry up and leave supple and 
healthy scars. Fibrous tissue, which is 
.fixing and rendering useless diseased joints, 
tends to become absorbed and movement 
regained. The improvement both general 
and local is, in suitably selected cases, rapid 
and striking. 

Sun Treatment is more effective at the 
se^-side than inland. The mirror surface of 
the sea reflects the actinic and luminous rays 
but absorbs the heat rays. For some 
patients the stimulus at the seaside is too 
great, their powers of response are 
inadequate. This is especially true in the 
more toxic and younger cases. For these, 
inland treatment is to be preferred. But 
in the majority of cases alternation between 
inland and marine treatment provides the 
best and most speedy results, and the 
ability to obtain it greatly increases our 
powers' for good. 

Conclusions. 

Bacteriological research, thougli of 
supreme and incontestable value, has had 
the effect of perhaps too much concentrat- 
ing our attention on the cause of disease 
rather than on the patient attacked. We 
have assiduously studied the seed but 
neglected the soil. May I illustrate my 
meaning by simile ? There are plants of 
the mountains, the plains and the marsh(%s. 
A mountain plant put in a marsh would soon 
die and vice versa. A potato would not 
flourish in a marsh, but drain the marsh and 
make the soil suitable and you may secure 
an abundant crop. The bacteria which 
atteusk us are but minute parasitic plants. 
To restrict or prevent their growth the 
soundest logic is so to change the nature of 
our bodies that they cannot successfully 
propagate or multiply. The methods of 
tr^ment I have described to-night are 
methods designed to this end. Doubtless, 
noiany other means will be discovered but 
here, at any rate, utilised wisely, exist 
means which nature freely places at our 
disposal and which need to be developed and 
widely used. 

have been at Alton now over 15 years. 
Colds and catarrhal conditions are almost 
•iihknown even in ^this bleak November 


weathei*. 1 cannot re-collect one single 
patient having contmeted broncho-pneu- 
monia or even simple >>ronchitis. A change 
has bc-en effected in their constitutions 
which prevents siicli conditions arising. I 
maintain the lesson to be learned is not to 
confine such advantages to our patients but 
riiako them geni*rally ax'ailable. Schools 
in the sun for w<‘akly and healthy children 
should bt»cronu* g(‘ncral. Insolation during 
convalescence iiL isolation Hospitals would 
do much to prevent more s(!i*ious infections 
which are notoriously deadly at a time w'hen 
the danger such infections is gi’oatest, 
and little imagination is needed to suggest 
wide and general apiilications of the 
principles I have laid down. But while 
advocating this I find it is iny duty to wahi 
those inten\sted that these measures must be 
wisely and cai*efully introduced. (Iraduaticd 
exposures an- essential and all needed 
precautions should t»e taken or methods of 
great hope and ])romist‘ will inevitably fall 
into disrepute. 

(At the conclusion of his paper ISir Henry 
Gauvain showed a long KOries of slides 
illustrating the treatment of patients at the 
Lord Mayor Troloar Crip])les’ Hospital.) 


DlStHTSSroN. 

Mk. a. .1. (iKKKN (L.f'.C. Opeu-air Schools) said 
that, as he was only a schoohnaster, he felt rather 
doubtful whether he ought to make any remarks 
before such an audience containing several well 
known experts in this {>articular line. Hut he 
had this in his favour, that he was master of the 
lirst or almost the first o^ien-air school in 
London He had l)een in this department of the 
London (\)iiMty Conm-il service for fourteen 
years. • l^t year Sir Henry (lauvain came 
to Stowey House Open Air School, Clapham 
Common, and suggested the starting of a sun- 
eure class. Although the past summer, from 
the climatic point of view, wiw an appalling one, 
it was possible just to get the experiment in. The 
month of dune and a part of duly were available 
and even in that short time the results of this 
sun-cure class held on .Oapham Common would 
amaze the audience. The class (consisted of thirty- 
six youths from the slum areas of South London, 
such as the Borough and Bermondsey, the New 
Cut, and the Lower Marsh. They came into the 
garden of a private house on Clapham Common, 
and ran about in very short shorts and no shirts, 
and just socks and clogs. They were in the open 
all day long, and the result, thanks to Sir Henry 
Gauvain, was highly successful. The* children 
became miicli more alert, their mental capacitv 
c*ertainly increased, as also did their appetites, and 
he looked forward next year, given a better summer. 
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to an extension of the experiment with still more 
remarkable results. He' was very proud to have 
been invited to Alton to see Sir Henry Gauvain's 
work at close riuarters. It was a glorious work 
be carried on there. The children were amazing, 
and if anyone present had not seen them he should 
certainly make a point of doing so. He himself 
had been in open-air school work for fourteen 
years, and he thought his children were happy, 
but his children were a “ wash-out ** compared 
with Sir Henry Gauvain's. He had never seen 
iiything which could approach the cheerinoss and 
brightness of the children at Alton. 

Dr. Rushton Parker said that he had l»een 
associated for twenty years with a sanatorium 
for consumption in the Lake District, and he 
could corroborate everything that Sir Henry 
Gauvain had said. One very severe winter — and 
winter was exceptionally severe in the Jjake 
District — a stranger came at Christmas to look 
round the sanatorium and ho made the remark 
that one problem at least which confronted the 
mother of a large family had been solved, for 
here were patients in a severe winter, each of 
them sleeping in an op.*n air shelter under 
one blanket, and quite unable to tolerate 
two. The fact was that they were so thoroughly 
well fed that they were able to keep themselves 
warm by their own internal heat and could 
bid defiivnce to the climate. While he was in 
practice one of his horses got a very large abscess 
in the neck. He himself did not pretend to be 
able to extend his medical practice to animals, 
and so he put the horse under the care of a veterinary 
surgeon. After six weeks of cutting with knives 
and so on, there was no improvement, and so he 
took the animal away from the care of the “ vet,” 
hired a hold, turned the horse into it, and did 
nothing else. In a very few weeks that horse 
got perfectly well. There was, however, one 
point that puzzled him. While he believed in 
open-air treatment and sunlight, how was it that 
dsh got on BO well at a depth of 2,000 fathoms, 
whore they had no sunlight whatever ? In the 
Natural History Museum there was a case-full 
of Ash taken from that depth, and apparently 
they had been Aourishing and had had very good 
appetites. 

Dr. H. Chick said that she had been watching 
Sir Henry Gauvain's photographs with the liveliest 
admiration, and had also been greatly interested in 
the introductory part of his lecture. As one who 
had had a little experience of laboratory work 
on this subject, she felt that on the laboratory 
side they were still only on the threshold as yet, 
simply .groping in the dusk. They hoped that the 
years would reveal something, but at present 
all was misty and dim. And sometimes the 
laboratory worker was inclined to envy people 
like Sir Henry Gauvain who could see the results 
before their eyes. She remembered in Vienna, 
when ohserving some young infants with rickets. 


being thrilled on more than one occasion by the 
sudden improvement shown in the monthly or 
weekly X-ray photographs of their bones following 
an exposure to the sun. It was the month of 
March, and as often happens at that time of the 
year in Vienna, the sun was streaming down 
although the air remained cold. Under such 
conditions the children were put out on the 
verandah, and within twelve days one of the 
infants showed a marked cilciticntioii of the 
rachitic bone as testified by the X-rays. This was 
accomplished without the slightest alteration in 
management or diet except that instead of being 
in a well-lighted and well-aired ward, the child was 
put out ii\to the rays of the sun. Those wore the 
sort of thrills that did not come quite in the same 
way to the laboratory worker. Her admiring 
congratulations wore tendered to Sir Henry 
Gauvain for his wonderful results. 

Mr. .1. G. Thornton' asked whether these methods 
of treatment were likely to he of advantage to the ■ 
old as well as the young. 

Miss Keadon said that she felt the more interest 
in what Sir Henry Gauvain ^^aK doing fiecause in 
190‘> she and four other ladies sot up a sort of 
sun-cure in TTamfwhiro, quite close to Alton. 
The arrangements were very rough, but still 
some most wonderful things were achieved. The 
beginning of her interest in this mutter was through 
being taught while at Nice, at a private international 
conference there, when she was quite a girl, the 
value of sunlight as a curative agent. The 
conference was held at the house of Mr. George 
Bishop, whose philanthropy had done so much 
for tuberculous ])atient8 and also for patients on 
the borderline. In 190<) she applied the same 
principles among some people in Wales, and in 
every single case the resultwas perfectly astounding. 
Hhe herself was one of the last patients that Sir 
William .Jenner saw, when she was only twenty-two. 
She was pronounced tuberculous, but she went 
out to the Isle of Wight and once or twice to 
Switzerland, taking the sun treatment, and she 
had never had a doctor since, except for slight 
accidents. 

TiiK Chairman (Lord Dawson) said that he was 
sure be was expressing the feeling of the entire 
audience when ho thanked Sir Henry Gauvain 
for his most informing and encouraging lecture. 
His words must have brought to everyone present 
a feeling of gratitude and of hoxie. They would 
ask themselves earnestly how far these results 
would shape the treatment of the sick in future. 
One thing which this subject brought hbme to 
them was the need for a greater development of 
hospitals outside our cities instead of within them. 
With more hospital accommodation established 
in the country, it would be necessary to keep 
patients in the city hospital for a much shorter 
period than at present ; oases which involved a 
long stay in hospital would be removed by a regular 
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system of organisation farther out. In the matter 
education and preventive medicine, which 
were associated, the paper must also raise eonre very 
serious considerations. He called upon the 
meeting to accord a hearty vote of thanks to Sir 
Henry Gauvain. 

The vote of thanks was passed, unanimoiisly. 

Sra Hknrv Gauvain said that he was deeply 
grateful for the very kind reception that had 
been given to his lemarks, and he thanked Lord 
Dawson es^jecially for the great honour ho had 
done him by coming there that evening. Ho felt 
very much indeed the value of his approbation 
in this work ; it was an enormous encouragement 
to those engaged in heliotherapy. He thanked 
Dr. Chick for her more than kind remarks, and 
he wished to say how much he appreciated the 
wonderful work she had done in Vienna. She 
had opened up a new chapter in the treatment of 
rickets. One or two questions had been asked 
in the course of the discussion. Mr. Thornton 
had inquired whether these methods of treatment 
were applicable to older people. They verc, but 
in the very aged, as in the very young, it was 
necessary to be careful, for they could not stand 
sudden exposure to extremes. Adult oases were, 
however, being treated by bis friend Dr. Wood. 
He lememhered the place Miss Beadon had 
mentioned, close to Alton, quite well, and she was 
entitled to special congratulation because her 
work synchronized with that of Dr. Rollier, at 
Leysin. The testimony of Mr. Green, a headma^tcr 
of long experience, a^ to the value of ** schools in 
the (un** on the mentality of children, was 
valuable and encouraging. 

The proceedings then terminated. 


THE NEWCOMEN SOCIETY. 

The Newcomen Society was founded in 1920 
for the study of the history of Engineering and 
Technology. It is a subject which has certainly 
been much neglected in the past : while history has 
lavished her attention on the great soldiers and 
statesmen of the world, she has taken small notice 
of the en^ ineers and inventors, whose labours have 
been mainly responsible for the world’s advance 
in material well-being. The Newcomen Society 
aims at remedying this evil, and has amongst 
its objects the following: — (1) To disseminate 
historic information among its Members by 
meettngs, intercourse, discussion, correspondence, 
eiroulation of notes and papers, and visits to objects 
and places of interest; (2) To act as a channel 
of communication between Members who. are 
6ngi^ged on similar lines of research or study ; to 
indicate as far as possiUe^where information is to 
be found; (3) To cdlect and preserve or cause 
to be preserv^, locally or nationally, examples, 
records, MSS., drawing and illustrations of or 


relating to engineering work and industrial processes; 
(4) To collect and preserve in a similar w’ay bio- 
graphical matter concerning those men who have 
contributed to engineering or industrial progress ; 
(6) To print and issue to Membeis each year a 
volume containing original memoirs by Members, 
bibliographical notes and historical material not 
generally accessible ; (0) To form by collaboration 
among its Members a card index of published 
information on the historical aspect of engineering 
and technology. 

Two volumes of the Society’s transactions 
have now been published, for 1920-21 
and 1921-22, containing between them some 
fifteen papers, dealing with a great variety of 
subjects. Mr. Loughnan St. L. Pendred, now the 
President of the Society, contributes an interesting 
article, entitled “ The Mystery of Trevithick’s 
Tjondon Tiocomotives.” It is reTarkable that, 
in spite of the enormous influence exercised by 
Trevithick’s work in the development of the 
steam engine, you may, as Mr. Pendred says, 
“search oil the magazines, encyclopu dias, and books 
on the steam engine issued during the first fifty 
years of the 19th century and find no more facts 
about Bichard Trevithick and his work than 
would fill a column of Th‘' Unfortunately 

much the same may be said about most of the 
world’s great engineers and inventors, and this 
fact alone justifies the addition of one more to the 
already appallingly long list of learned and scientific 
societies. * 

Not the least interesting among the papers 
published in these volumes are those which deal 
with some of the earliest mechanical inventions. 
Thus, Mr. G. K. Zimmer, in “ The Early History of 
Mechanical Handling Devices,” shows a picture of 
an “ Animated Bucket Elevator,” taken from an 
alabaster slab in the British Museum, c. 700 B.C., 
while Sir George Greenhill, in the discussion follow- 
ing this paper, recalls a feat of Archimedes, 
e. 250 B.C., in hauling a laden ship over dry land. 
Mr. R. C. Skyring Walters gives an account of 
Greek and Roman engineering instruments, the 
excellence of which will surprise many engineers of 
to day, and help to explain some of the marvellous 
tunnelling feats mentioned in the paper. Mr. 
East Lones’ acoount of “Mechanics and Engineeting 
from the time of Aristotle to that of Archimedes” 
shows that engineering, like almost every other 
science and art, owed an enormous amount to the 
genius of the Greeks. 

A word of praise must be added in recognition 
of the admirable manner in which the Transactions 
are printed and illustrated. 


LA VIE INDUSTRIELLE EN FRANCE. 

[The Council are of opinion that it would be 
useful to Fellows of the Society to publish a terie^ 
of notes of important industrial developments 
in France. Through the kind offices of the Soci6t6 
d’Enoouragement pour I’lndustrie Nationale they 
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have been fortunate in securing the services o 
Monsieur Paul Calfas, Ingcnieur des Arts et Manu- 
factures, who will contribute such information 
from time to time.] 

Lks Turbo -Alternateuhs de Grande Puissance 
DE LA Socr^i: At-sauienne dk Constructions 
M 6cAinQUES. 

/ 

De mbme qu’en Angleterre et aux Etats-Unis, 
le besoin s’est fait sentir en France, d’employer, 
dans les stations centrales ^lectriques, des groupes 
61eotrogdnes de puissance unitaire tr^s elev^. 
En m6me temp^, on a augniente la vitesse de ees 
groupes 61ectrog^nes, le plus sou vent action nos 
par des turbines, de fa^on & en augmenter le rende- 
ment ot b. en abaisser le prix. 

Nous prendrons comme exemplo de ces pcr- 
fectionnements r6cents, d*apr^8 les renseignemcnts 
donn6s par M. Roth, ingdnieur on chef de la 
Soci6t6 Alsacienne de Constructions M^aniques, 
les grands turbo-alternateurs & vaiieur quo conatruit 
cette Soci6t6 dans ses usines do Belfort. Sa 
plus l)ello fabrication, jusqnUci, est ropr6sentcc 
par les groupes de 45.000 kva, tournant k 1500 
tours par minute, qu'elle a install^} en 1922 k 
la supercentrale de Gennevil tiers, pr^ Paris. 
C>ette usine appartient k I’Union d’Eloctricite, 
et foumit le courant k toute la region paiisienne. 

Les probl6mes k r^aoudre dans la construction 
do ces turbo-alternateurs sont k la fois d’ordre 
mdcanique et d’ordre 61ectrique. Le rotor 
cylindrique, massif ou lamella, est encoch6 par 
fraisage ou par 6tamx)age, de fa 9 on quo les dents, 
font corps aveo la masse du rotor. L’acior employe 
pour colle-ci, ainsi quo pour Tarbre rotatif, est 
un acier au carbone supportant un effort de rupture 
de 50 k 55 kg. : mm2 avec line limite elastique 
de 35 k 40 kg. : mm2, ot un allongement de 18 
k 20%. 

Pour lo refroidissement des enrouleraents par 
ventilation, dans les trds grands alternateurs, la 
Soci6t6 Alsacienne emploie un systemo mixte 
consistant k fairo passer Fair radialement dans 
les ^videments du rotor, et k le faire circuler 
axialement dans le fond des encoches du stator, 
qui sont plus creuses que no le comportent les 
enrouloments. L’air <k3hauf76 est ensuite refroidi 
par de Teau, par exemple Teau sortant du con- 
denseur. 

La protection des enroulements contre les effets 
des courts-circuits est souvent obtenuo au moyen 
de bobines de reactance extdrieures k la machine ; 
mais, dans les grands alternateurs modomes, on 
supprime ces bobines et on donne k la machine 
une grande reaction d’induit, ou bien on augmente 
artifieiellement les fuitos ; en outre, on consolide 
fortement le ) tdtes de bobines : la Soci^t^ Alsacienne 
emploie concurremment ces divers proc6d^. 

La Construction Automobile Franpaise et la 
Salon de l’ActoAobile de Paris. 

(Ootobre-Novembre 1923.) 

La oonstruoiion' automobile fran 9 aise s'est de 
nouveau brillamment affirm^e au dernier Salon 


de r Automobile. T/ann6e 1923 aura vu mettre 
en service plus de 120,000 voituros neuves, et 
la petite automobile populaire fait rapideraent 
son chemin. Nos plus gmndes firmos : Citroen, 
Renault, Peugeot, Voisin, etc., lancent dans le 
public des voiturettes de 5 k 8 chevaux, assez 
bon march^ (10,000 k 12,000 francs), trds bien 
construites, commodes, l^gkres, ot de conduite facile, 
grace au d^marrage clectrique. 

D'autre part, la voiture de luxe et de forte 
puissance continue k ctre fabriqu^^ pour une large 
clientele d'elite, par des constructeurs de haute 
reputation, tols que Panhard-Levassor, Lorraine- 
Dietrich, de Dion-Bouton, Dclahaye, l^lage, et 
bien d*autres encore. 

Le Salon a permis do constater que les moteurs 
(onctionnent actuellement avec de plus grandes 
vitesBos et do plus hauts rapports de compression. 
Pour cel a, il a fallu placer les sou pay es dans une 
culasse demon table, alleger les pieces mobiles et 
Rurtout les pistons, fmr Temploi d'alliages d*alu- 
minium, perfectionner requilibrago des masses en 
mouvement, ameliorer le rcglage des distributions, 
etc. 

La grande majorite des moteurs sont k 4 cylindres, 
et quelques‘uns k 6 cylindres ; les autres nombres 
sont k peine employes. Un quart des moteurs 
ont de 1 1 k 2 litres de cylindree totale, et un autre 
quart ont de 2 k 3 litres ; un petit nombre seule- 
ment ont plus que 3 litres de cylindree. Les quatre 
vitessos sont cgalement de regie sur les trois quarts 
des chassis ; les voiturettes n*ont que trois vitesses. 

La formule du bloc-moteur est generalement 
adoptee ; tr^s souvent, le bloc est fixe en trois 
points et porte les pedales, ainsi que les leviers, 
pour laisser au chassis toute facilite pour se 
deformer. 

I^e freinage sur les quatre roues se developpe 
rapidoment, et s'imposera bient6t sur toutes les 
voituros de 10 chevaux et davantage, en raison 
des vitesses eievees qui sont usuelles aujourd’hui. 
Pout les chassis lourds, les forces du conducteur 
etant limitees, on les combine aveo des servo-freins. 
Signalons aussi, parmi les elements de confort 
quo redament aujourd'hui les automobilistes, 
un gonfleur de pneumatiquos actionne par le 
moteur. 

Le Ciment Fondu. 

Le ciment fondu est considere comme devani 
apporter des modifications iniportantes aux con- 
structions civiles et aux travaux publics. En 
France, ok il a ete fabrique industriellement poiir 
la premiere fois, il a re^u, dopuis peu, d’interessimtes 
applications. Le ciment fondu est un produit 
obtenu au four k cuve ou au four eieotiique, et 
dont la composition moyenne est la suivante i 
Si02, 10 k 12%; A1203, 40 k 46%; CaO, 
36 k 40%; Fe203, 10 k 16%. Son indioe 

d*hydraulicite est superieur k 1,25. 

Les principales proprietes du ciment fondu sont 
la rapidite de la prise et la grande resistance da 
beton quelques heures aprds le g&ohage. On pent 
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d^intrer un ouvrage en bdton de ciment fondu 
le lendemain de la mise en place du bdton. La 
rdsiatonce au bout de 24 heures eat de 20 kgs. par 
oentimdtre carr^ A la traction, et de :152 kgs. A 
la compression. Cette rdsistance 6tant bien su- 
p^rieure A celle du b^ton ordinaire, on pout dtablir 
les structures plus l^gAres, et par suite donner 
line plus grande portee aux ouvrages. On envisage 
la construction de voiiteB de plusieurs containos 
de m^res d’ouverture. 

On a propose egalement I'emploi de ce ciment 
pour construire des ponts en beton arme de la 
mAme 'maniAre que des ponts mAtalliques. On 
moulerait A Tavance des AlAments de treillis, et 
on les rAunirait par des joints en ciment fondu, 
faisant prise en quelq ies heures. La construction 
pourrait ainsi Atro trAs rapide. 

DAs maintenant le ciment fondu a re^u diverses 
applications intAressantes. On Ta employA pour 
construire le plancher tronconique du th^tre de 
Lyon. On utilisait un coffrage radial sur lequel 
on moulait un secteur Atroit de la construction, 
et qu’on dApla^ait presque aussitdt pour mouler 
le secteur voisin, et ainsi de suite. On a fait ainsi 
TAconomie d’un coffrage complet. 

LAs travaux de rAfection du pavage en bois de 
Paris, TAtA dernier, ont AtA accAlArAs par Temploi 
du ciment fondu. On Atablissait la forme un jour, 
et Ton pouvait poser les pavAs dAs le lendemain 
matin. 

Une excel lente expArience du ciment fondu 
a AtA obtenue pendant la guerre, oh il a AtA employA 
pour construire des plateformes d'artillerie. Avoo 
le ciment Portland, il aurait fallu 0 semaines de 
prise, et avec le ciment fondu 3 jours suffisaient. 
On a pu avoc ce produit construire des abris de 
mitrailleuses blindAs jusqu*en premiAre ligne. 

Un pont en beton armA construit A Lausanne 
(Suisse) a pu rocevoir des tracteurs de 12 tonnes 
48 heures aprAs la coulAo du tablioren beton do 
ciment fondu. 

Le ciment fondu ost fabriquA maintenant d'une 
fa^on courante, et son emploi est prAvu pour 
divers travaux importants. 


NOTES ON BOOKS, 

Through Formosa : an Acuount of Japan's 
Island Coixiny. By Owen Rutter. London : 
T. Fisher Unwin, Ltd. 15s. net. 

Formosa is well off the beaten track of tourists, 
and apparently little encouragement is given by 
the Japanese Government to visit the island; 
but by a stroke of good luck Major and Mrs. 
Rutter were enabled to see the country under 
the most favourable auspices, and as a result 
we have this book which gives an' account of its 
, history, its natural resources, and its native people. 
It also shows ** how in thirty years the Japanese 
have succeeded, marvello^y succeeded, in 
developing economically what, was, when they 


first took possession of it, little more than a 
wilderness ; and . . . how they ha?e failed, 
for all their good intentions, in their attempt 
to settle and administer the native tribes, made 
intractable by centuries of tyranny and oppres- 
sion.” 

Major Rutter modestly states in his preface that 
his work makes no profession of being a standard 
work on Formosa : it is written by a passer-by, 
“ who does not -profess to have an intimate and 
exhaustive knowledge of the country such as can 
be attained only after many years’ residence.” 
He has, however, spent a long t*mc in the Far 
East, and as readers of the Jovrml will know 
from the admirable paper on ” British North 
Borneo,” which he read before the Society last 
December, and from his book on the same subject 
which was noticed in these columns about a year 
ago, he is a keen observer with a wide experience 
of administration among the Bornean tribes. 
He was able, therefore, to collect as much informa- 
tion in a short trip as an untrained visitor would 
amass in many months. 

The Japanese, Major Rutter assures us, have 
met with extraordinary success in every com- 
mercial, industrial, economic and scientific enter- 
prise they have undertaken in Formosa. Take 
the sugar industry, for example. The land under 
sugar-cane cultivation is now about 300,000 acres, 
while the annual export of sugar is 250,000 tons, 
or ten times the amount exported when the J apanese 
took over the island, (^utnphor, again (one of 
the most important products of Formosa) has 
been greatly improved in quality, and the monopoly 
in it brings in to the Government no less than 
£800,000 per annum. Salt, opium, tobacco and 
alcoholic liquors are also flourishing industries ; 
and some idea, of what Formosa trade has gained 
under Japanese rule niay be gathered from the 
fact that the total of the island's imports and 
exports has risen st<eadily from £3,124,600 in 1807 
to £27,095,929 in 1922. 

But if Japan has succeeded on this side of her 
work she has failed lamentably in the question of 
the settlement of the native population. ISeven 
thousand square miles of Formosa, exceedingly 
rich in camphor forests and probably also in 
minerals, still remain inaccessible to her. The 
Japanese are defied by 100,000 pagans, ”and 
inside the electrified barbed- wire entanglement 
with which they have surrounded these children 
of the forest they can only venture with their 
lives in their hands.” Major Rutter believes that 
this failure is due to lack of sympathy and of 
experience. Befoi-e they came to Formosa the 
Japanese had done no colonising ; they still look 
upon the “ savages ” aa,a nuisance and an obstacle, 
and they have no idea of making friends with them. 
From certain characteristics which the natives 
of Formosa share with thewe of Borneo, Major 
Butter believes that the methods which have 
civiiised the British colony would be not less 
successful with the Japanese. 
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NOTICES . 

NEXT WEEK. 

Wednesday, January 2nd, at 3 p.m. 
(Mann Juvenile Lecture.) Dr. William 
Arthur Bone, F.K.S., Professor of Chemical 
Technology, Imperial College of Science 
and Technology, “ Fire and Explosions.” 
(Ijecture T.) The lecture will be fully illus- 
trated with experiments. 

Special tickets are required for this course 
and for the Mann Juvenile Lecture by Mrs. 
Julia W. Henshaw, F.K.C.S., Croix de 
Guerre, entitled “ Among the Selkirk 
Mountains of Canada (with ice-axe and 
camera),” to be (ielivered on Wednesday, 
January 10th, at 3 ]i.m. A few tickets for 
both courses are still left, and these will be 
issued to Fellows who apply for thorn at once. 


Gardens. Dr. Hill had not presided' fo7 many 
yeais over the destinies of Kew as Director, but 
he had been associated with the Gardens iot a 
long time past in another capacity. Before he went 
to Kew he was at Cambridge, and there the speaker 
had had the opportunity of being with him in the 
same Departments of that University. He left 
a School mostly concerned with pure science for an 
institution which was concerned with both pure 
and applied science — with pure science to the 
greater degree, although, of course, it was difficult 
to draw the line between the two. He had pleasure 
in Calling upon Dr. Hill to read his paper. 

Tho paper read was : — 

THE WORK OF THE ROYAL 
BOTANIC GARDENS, KEW. 

By Arthur W'illiam Hill, M.A., Sc.D., 
F.R.S., F.L.S., 

Director, Royal Botanic Gardens, Kew. 


COMPETITION OF INDUSTRIAL 
DESIGNS. 

Particular of the Competition of Industrial 
Designs to bo held at tho Victoria and Albert 
Museum in June, 1924, can now be obtained 
on application to the Secretary, Royal 
Society of Arts. Over £1,000 ^vill be offeretl 
in Travelling Scholarhips and Money 
Prizes in the various sections, and the 
Society’s Diploma will bo conferred on any 
candidate whose w’ork reaches a very high 
standard of artistic ability and shows 
practical Imowledge of the materials and 
processes of his trade. 


PROCEEDINGS OF THE SOCIETY. 

FIFTH ORDINARY MEETING. 

Wednesday, December 6th, 1923. 

Professor C. A. Seward, Sc.D., F.R.S., 
Prea.G.S., F.L.S., Professor of Botany in 
the University of Cambridge, in the Chair. 

Tub Chairman said that it was his great privilege 
to introduce to the Society the Director of Kew, who 
would speak about the many activities of the Royal 


Before attempting to give you some 
account of the work of tho Royal Botanic 
Gardens, Kew, I feel it is essential to a 
proper understanding of tho functions of 
Kew to consider for a few ininiitos the 
early history of the Gardens, how they came 
into being, and liow their development as 
the Headquartei-s of' Botanical Enterprise 
for the British Empire gradually materialised. 

As with so many of our National Institu- 
tions, Kew, as wo know it to-day, was not 
evolved in any deliberate manner, or as 
tho result of some carefully conceived plan 
in the brain of any far-seeing Empire 
builder. Its origin was due to the interest 
in horticulture of that eminent lady. Princess 
Augusta of Saxo -Gotha, widow of Frederick, 
Prince of Wales, who in 1760, under tho 
guidance of the Karl of Bute, started a 
Botanic Garden of some nine aci'es in the 
vicinity of Kew House. Frederick himself 
would appear to have bciu interest^ in 
gai'dening jDursuits, for after his ac(£uisition 
of Kew House on a long lease from the Capel 
family in 1 730, he commenced a fresh arrange- 
ment of the pleasure grounds, and made 
additional plantations under the direction 
of the celebrated Kent. 

It was after Frederick’s death in 1761 
that Princess Augusta gave to Kew Gardens 
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the definitely scientific character they have 
ever since maintained. 

The date 1760 may be accepted as the 
commencement of the Botanic Garden, as 
it was towards the close of the year 1769 
that William Aiton, who had been a pupil 
of the famous Philip Miller at the Chelsea 
Physic Garden, was engaged by the Dowager 
Princess of Wales to establish at Kew a 
Botanic, or, as it was then termed, a Physic 
garden. 

Princess Augusta died in 1772, but during 
the last twelve years of her life she was 
assisted in her botanical pursuits by John 
Stuart, third Earl of Bute, who was keenly 
interested in botany. This science, apart 
from his brief political career, was the 
principal occupation of his life, and his 
interest in botany has scarcely received the 
appreciation it deserved. It should, how- 
ever, bo borne in grateful remembrance 
that he took a very active part in developing 
the botanical side of Kew. Some of the 
trees planted under his direction still exist, 
notably the fine Maidenhair tree (Oinkgo) 
and a Dioapyros near the site of the Temple 
of the Sun, which among others wore 
probably brought from the garden of the 
Duke of Argyle near Hounslow in 1702. 

That the collection of plants at Kew in 
these early days wets a remarkable one is 
shown by Sir John Hill’s Hortua Kewensis, 
published in the year 1758, which wtis an 
octavo volume of 458 pages forming a 
catalogue of the plants cultivated in the 
garden of Her Royal Highness the Dowager 
Princess of Wales at Kew. This catalogue 
enumerates 3,400 species, 488 being hardy 
trees and shrubs and 200 tender shrubby 
plants; while in 1770 Sir John speaks of 
Kew as “ that garden whore every tree 
that has been seen in Europe is at hand.” 

After the death of Princess Augusta, 
George III. purchcised the freehold of Kew 
House and groimds from the Dowager 
Coimtess of Essex, and amalgamated them 
with the gardens of Richmond Palace, 
which had been the residence of George 
II. and Queen Caroline. Love Lane, which 
separated the two properties, was the ^Id 
roadway from Richmond to Brentfdrd 
Ferry, and the present Kew Road is its 
successor. The origined Love Lane is still 
preserved in the Holly Walk in the Gardens, 
but though George HI. was empowered to 
close the lane in 1765, it seems doubtful 
whether the two Royal Gardens were really 
united until about the year 1802. Many 


of the trees still at Kew, in the part which 
w£fcs formerly Richmond Gardens, were 
planted under the direction of Queen 
Caroline. 

With the acquisition by George IH. 
of the two Royal Gardens and the appoint-^ 
ment of Sir Joseph Banks as Botanical 
Adviser, or in effect “ Director ” of the Royal 
Gardens, in place of Lord Bute, the ‘‘ Golden 
Age ” of Kew may well be said to have 
commenced. 

The King maintained the botanical 
character of Kew with even greater energy 
than did his Mother, and supported with 
keen interest the various botanical activities 
initiated by Sir Joseph Banks, which have 
resulted in Kew occupying the position it 
holds to-day in relation to botanical enter- 
prise throughout the Empire. 

To Sir Joseph was clue that practice, 
which has yielded such fruitful results, of 
sending out collectoi’s to various parts of 
the British Empire and to other countries, 
which, after lapsing and being revived by 
Sir William Hooker, has in recent times 
been continued by the leading nurserymen 
and by private enterprise. 

In the year 1772, Sir Jo.seph Banks, being 
then President of the Royal Society, 
addressed a memorandum to the King with 
reference to sending Francis Masson, an 
under-gardener at Kew, to collect seeds and 
living plants at the Cape of (Jood Hope “ for 
the Royal Botanical Gkirden at Kew.” 

Masson made remarkably fine collections^ 
and sent home over 400 species of living 
plants. At least one of his plants, the 
interesting Cycad EncephcUartoa longifoliua, 
still exists in the Palm House, while among 
others were Cineraria cruenta, the parent of 
our garden Cinerarias, and the wild Cape 
Pelargoniums, from which have been evolved 
our garden “ Geraniums.” From the long 
list of Kew Collectors one or two names 
deserve special mention. Among them, 
that of David Nelson, who was Assistant 
Botanist on Captain Cook’s third voyage, and 
subsequently accompanied Captain Bligh on 
the ill-fated voyage of the “ Bounty.” 
The genus Eucalyptua was founded by 
L’Heritier — ^the French Botanist who came 
to England 1786-87, and studied the Kew 
oollections — on a species (E.obliqua), which 
was found by Nelson in Tasmania. Then 
there is Archibald Menzies, who 6K)companied 
Captain Vancouver (1791-95), and brought 
home seeds of the Chilian Monkey Puzzle 
{Araucaria imbricata), which Sir Joseph 
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Banks planted, some at his own place at 
Spring Grove, Isleworth, and the others at 
Kew. It is a pity that Sir Joseph’s name is 
not still commemorated by the retention of 
the early name “ Sir Joseph Bcuiks’ Pine,” 
by whicli it was first known. Menzies also 
discovered Sequoia sempervirens, the Cali- 
fornian Red Wood. T must also refer to 
Christopher Smith, who went with Bligh 
on his second successful voyage to convey 
the Bread fruit to the West Indies, and 
afterwards collected in India ; Peter Good, 
who was in Calcutta and Australia ; George 
Caley, who was appointed by Sir Joseph 
as botanical collector in New South Wales ; 
William Ker, who was sent to collect in 
(yhina ; Alan Cunningham, who travelled 
as a collector for Kew, in Brazil, The Cape 
and Australia, and David Lockhart, who 
was the only survivor of the scientific 
staff of Captain Tuckey’s Congo Expedition 
of 1816. These are some of the most 
famous of the earliest of the Kew Collectors. 

Three of these same men also deserve 
further mention, namely, William Ker, who 
in 1812 was appointed Superintendent of 
the Royal Botanic Garden, Ceylon, founded 
in 1810 ; George Caley, who was Super- 
intendent of the Botanic Garden, St. Vincent, 
from 1816 to 1822 — tlie earliest of our 
Tropical Gardens founded in 1766 — and 
David Lockhart, who was apparently the 
first Superintendent of the Botanic Garden 
in Trinidad, where a Garden was foimded 
in 1817. Thus began that long and valuable 
(connection, which still happily exists, between 
the Royal Botanic Gardens, Kew, and the 
daughter Botanic Gardens which have 
gradually been established in practically 
every British Colony and Dominion. 

A glance at the Kew Bulletin appendices 
giving the List of Staffs of the Botanical 
Departments at home, in India and the 
Colonies during the last 36 years, will 
show that gardeners trained at Kew are 
at the present time, or have been imtil 
quite recently, in places so remote as the 
Falkland Islands, the Fiji Islands, the 
‘Seychelles, Rodriguez, Central Africa, Hong 
Kong, Port Darwin, Australia, New Zealand, 
M^d, in fact, throughout the British Empire. 

One of Sir Joseph Banks’ schemes was 
to found a Herbarium and Library at Kew. 

The present Herbarium and Library 
occupies the house originally known as 
Hunter House (the property of Mr. Robert 
Hunter), which it is believed was purchased 
for the King in 1818, at the instigation of 


Sir Joseph Banks, for the purpose to which 
it is now dedicated. A room on the ground 
floor was fitted with bookshelves, and no 
doubt the botanical collections brought 
home by the Kew Collectors were deposited 
in the building. 

Unfortunately, the King and Sir Joseph 
both died in 1820, and Kew suffered greatly 
in con^quence. Sir Joseph’s Library and 
Herbarium, including the botanical speci- 
mens brought home by the Kew Collectors, 
were bequeathed to the British Museum, 
and became the foundation of its Botanical 
Department, so that Kew, imfortunately, 
d(3es not now possess the fruits of the 
labours of her earliest sons. 

George IV. at first took a good deal of 
interest in Kew, and adhered to the plan of 
adapting Hunter House to its present 
purpose. He also added considerably to 
the amenities of the Gardens on the Kew 
Green side, but in 1823 he sold Hunter House 
to the Nation. Notwithstanding this, how- 
ever, William IV., about 1830, granted its 
use to the Duchess of Cumberland for her 
life, and, on the Duke’s accession to the 
throne of Hanover, it became generally 
known as Hanover House. Here the King 
of Hanover sometimes resided, but after 
his death in 1861, it remained unoccupied, 
and in 1862 its use for Herbarium purposes 
once more commenced, thanks to the action 
of Sir William Hooker. 

The house itself now serves as our 
Library, while the Herbarium occupies two 
extensive wings which have been added to 
the north and to the west of the original 
house. The Herbarium contains a remark- 
able series of specimens of dried plants 
from every part of the world, representing 
especially the floras of the various parts of 
the British Empire. Between 3,000,000 and 

4.000. 000 specimens and comprehensive 
collections of plant portraits, fruits and 
seeds , are preserved in the Herbarium, 
while the Library, which is probably the 
finest botanical library in existence, con- 
tains some 30,000 volumes. The annual 
additions of pressed specimens to the 
Herbarium amount to about 30,000 sheets. 

The death of Sir Joseph Banks, in 1820, 
was a serious blow to Kew, and though 
activities which he initiated, and which 
received such warm support from George 

111., were continued to some extent after 
his death, there was no real progress in 
the development of the Gardens, but 
rather they suffered a steady decline. • 
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George IV. soon abandoned Kew for 
Windsor and Sir Everard Home appears to 
have assumed the tcusk of directing the 
affairs of Kew, and used to meet at the house 
of Francis Bauer ** the eminent men of the 
day for purposes connected with Botany 
and other branches of Natural Philosophy.” 

Francis Bauer, F.R.S., it should be 
mentioned, was an Austrian who came to 
England in 1788 and in 1790 was, through 
Sir Joseph Banks' liberality and with the 
King’s sanction, attached as Draughtsman 
to the Botanic Garden. He occupied the 
position for fifty years, imtil his death in 
1840. This most essential post in connection 
with a Botanical Institution such as Kew has 
recently been properly recognised by Govern- 
ment, and a Botanical Artist is now one of 
the established officers on the scientific 
staff of the Royal Botani<; Gardens. 

Sir Everard Home died in 1832, two years 
after the death of George IV., and, though 
William IV. took a warm interest in Kew, 
the Gardens and all that Sir Joseph Banks 
had labouied to achieve, languished, and 
their scientific importance was so lost sight 
of that the scientific botanists of the day 
appear almost entirely to have got out of 
touch with Kew. 

Collecting activities foituiiately did not 
entirely cease, and some valuable additions 
were made, but the Gardens were still a 
fjrivate establishment. Visitors, however, 
had free access on certain days, thanks 
largely to Mr. W. T. Aiton (son of the first 
Curator, W. Aiton), who was Director- 
General not only of Kew but of other 
Royal Pleasure Gardens in addition. 

It wa« after the death of William IV., in 
1837, that the position of the Royal Gardens 
became precarious, and their abandonment 
was seriously considered, so much so, that 
the Treasury in January, 1838, appointed 
a Committee “ to inquire into the manage- 
ment, etc., of the Royal Gardens.” This 
committee consisted of Dr. Lindley and two 
practical gardeners, one of whom was the 
future Sir. Joseph Paxton. Without going 
into the full details of their inquiry, and 
narrating all that took place when Dr. 
Lindley's Report was presented to Parlia- 
ment in 1840 — though he reported in 1838 — 
it will suffice to record that after the dis- 
cussion in the House of Lords, the charge 
of Kew was removed from the control of 
the Board of Green doth, and transferred 
to the Department of Woods and Works 
on March 11th, 1840.* 


On the dissociation of the Department 
of Woods from the Office of Works, Kew, 
like the Royal Botanic Gardens, Edinbvrgh, 
came under the control of H.M. Office of 
Works, but though the Edinburgh Gardens 
are still in the domain of the First Com- 
missioner of H.M. Works, Kew was trans- 
ferred'in 1903 to the care of the Board (now 
the Ministry) of Agriculture and Fisheries, 
as far as its general administration is 
concerned. 

When this transfer took place, it was laid 
down ” that the privilege enjoyed by the 
Foreign Office, Colonial Office and India 
Office of corresponding directly with the 
Director* will be preserved to those Depart- 
ments,” and I need hardly point out, that 
from the nature of the work performed at 
Kew, this very important privilege is highly 
valued by the Director of Kew. 

The outcome of Dr. Lindloy’s Report was 
the renaissance of the Royal Gardens, which 
dates from the year 1841, w'hen, on April 
Ist, Sir William Hooker, F.R.S., Regius 
Professor of Botany in the irniversity of 
Glasgow, was appointed Director of the 
Botanic Gardens. 

In the year 1841, W. T. Aiton resigned his 
position of Superintendent of the Botanic 
Garden — a post he had held for fifty years — 
and John Smith, previously Foreman, was 
appointed Curator, and was the first Curator 
of Kew as a Public P^stablishment. 

The continuance of the existence of Kew 
in these evil days seems to have been due 
rather to the interest of Her Majesty Queen 
Victoria, than to the popular agitation that 


•The following is tliu principal part ot Dr. Lindley’s 
Report, prcuentert to Parlioment in 1840. 

“ The importance of liotanie Uardena has for centuries 
been recoRnised by the Rovernments of civilised states, and 
at this time there is no >lun)|)eain nation without such an 
establishment excetit England. The wealthiest and most 
eivlllsed country in Europe offers the only European 
example of the want of one of the Arst proofs of wealth and 
civilisation. There are many gardens in the British 
Colonics and Dcptmdcncles, as Calcutta, Bombay, Sahanin- 
porc, tlio Mauritius, Sydney and Trinidad, costing many 
thousands a year ; tlieir utility Is much diminished by the 
want of some system under which they can all be regulated 
and controlled. There Is no unity of purpose among them * 
their objects are unsettled, their powers wasted from no{ 
receiving a proper direction ; they afford no aid to each 
other, and. It is to be feared, but little to the countries 
where they are established : and yet tliey are capable of 
conferring very Important bonoAts on commerce, and ot 
conducing essentially to colonial prosperity. . A 
National Botanic Garden would be the centre around which 
all these lesser establishments should be arranged ; they 
should all be placed under the control of the chief of that 
garden, acting with him and through him with each other 
recording constantly their proceedings, explaining their 
wants, receiving supplies, and aiding the mother country 
in eversrthing useful in the vegetable kingdom ; medldne 
commerce, agricultnier horticulture, and many branches 
of manufacture would derive considerable advantage from 
the establishment of such a system. . . . From a garden 
of this kind Government could always obtain auSentio 
and official infbrmation upon points connected with the 
estabUshment of new colonies.'^ 
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its proposed abandonment aroused. The 
following extract from a letter to John 
Smith by Mr. Aylmer Boiurke Lambert, 
a private gentleman keenly interested in 
botany, who seems to have succeeded to 
the role of Sir Joseph Banks in the affairs 
of Kew, is of interest in showing the part 
played by the Sovereign in the preservation 
of Kew. 

March 9th, 1840. ‘ ‘ You will not bn a little 

surprised, and 1 think not less grateful 
when I tell you 'that your letter that you 
wrote me giving particulars of the origin 
of Kew Gardens, and the interest taken by 
the Princess of Saxc-Gotha, that said letter 
went to the throne, and (was) read by Her 
Majesty and Prince Albert, they were 
much interested in it. There is no doubt 
that was the reason Lord Ilchester came to 
Kew, as he is one of Her Majesty’s house- 
hold.” 

Sir William’s charge, when he assumed 
office, comprised only 16 acres, yet his 
appointment inaugumted tliat new era 
in the history of Kew, which, though 
perhaps in some directions not so eventful 
as in the days of Sir Joseph Banks, has been 
a period of luiinterrupted progress and 
notable achievement. 

These, then, were the traditions of Kew, 
and such were the labours of other men 
into which Sir William Hooker, in 1841, 
was called upon to enter. Tn that year, 
Kew was not, alas, the inspiring place 
created by Sir Joseph Banks, but a moribund 
and decadent institution waiting to be 
restored to its former eminence, a task 
for which Sir William was peculiarly fitted. 
Tt is no doubt his son and successor in 
office. Sir Joseph Hooker, who is generally 
thought of as the Director who re-established 
the prestige of Kew and succeeded in 
making it the centre of botanical enterprise 
for the Empire, but it must not be forgotten 
that practically every one of the proposals 
and schemes for the development of the 
work of Kew on the lines which are still 
followed, were conceived with remarkable 
foresight and set in motion by Sir William 
Hooker. 

In 1843 Sir William Hooker, as I have 
stated, reverted to the plan initiated by 
Sir Joseph Banks, of sending collectors to 
distant countries for the purpose of trans- 
mitting plants and ' seeds to the Royal 
Gardens. Among Sir William’s Collectors 
should be mentioned W. Purdie, who was 
sent to New Granada ; G. Mann, who went 


to the Cameroons, Gaboon River and 
Fernando Po ; W. B. Baikie and C. BArter, 
who went to the Niger ; John (later Sir 
John) Kirk, to the Zambesi with Livingstone; 
Sir Joseph Hooker to the Himalaya ; 
Edmonstone, followed by B. C. Seemann, to 
Western and Arctic America in H.M.S. 
Herald, and the latter to the Fiji Islands 
with Col. Smythe’s mission, and also R. 
Spruce who was sent to Ecuador for 
Cinchona seeds. 

It would bo a long story were I to attempt 
to give in detail the history of the many 
activities of Kew, even with regard to India 
and our overseas Dominions and Colonies 
during the Directorships of the two Hookem, 
of Sir William Thiselton-Dyer and of Sir 
David Prain ; for the Director of Kew is 
also Botanical Adviser to the Secretary of 
State for the Colonies, and is consulted on 
Indian botanical matters by the Secretary of 
State for India. Thus the shelves of the 
Director’s office are filled with folios dealing 
with questions concerning the introduction 
of useful plants to our Colonias and India 
from other regions, and with every sort of 
enciuiry as to the world’s economic products 
so far as they relate to the vegetable kingdom. 

The work of the Royal Botanic Gardens, 
Kew, is divided up into four main divisions, 
only one of which, however, is generally 
known about and appreciated by the people 
of this country. This, 1 need hardly say, 
is the garden proper. To most people the 
name Kew Gardens, or as they should 
properly bo called, tho Royal Botanic 
Gardens, Kew, represents a beautiful garden 
of herbaceous plants, trees and shrubs, 
and many greenhouses, some of which they 
find uncomfortably hot. To a select few, 
who, one is gla^i to say, are ever an increasing 
number, the Gardens are recognised as the 
place where the attempt is made to cultivate 
every variety of plant ” that is pleasant to 
the sight and good for food,” under the 
best conditions that Kew can provide, and 
they, together with those botanists who are 
also lovers of plants, fully appreciate the 
scientific order of the collections. These 
have been so skilfully arranged, thanks 
largely to the keen instinct for landscape 
effect possessed by Sir William Thiselton- 
Dyer and by the Curators of the Gardens, 
that the general public are scarcely aware 
that the garden lay out is governed by any 
scientific principles at all. 

One is tempted to believe th^t among 
our many student visitors there are some 
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who have realised that the ** Tree of 
Knowledge also is to be found at Kew. 

The next department which commands 
a fair sheure of public interest, and also, one 
hopes, serves as a means of liberal education, 
is that of the Museums. 

Four Museum buildings now house the 
varied and extensive economic collections, 
which comprise examples of the economic, 
products of the plants of the world. The 
Museum collections, though brought together 
with the definite purpose of illustrating 
the uses to which plants may be put, are 
really complementary and ancillary to the 
collections in the Herbarium and in the 
Garden, and one collection without the 
other would lose very much of its importance 
and value. The housing of the collections 
in four separate buildings, is an unfortunate 
arrangement as far as economical working 
of the Department is concerned, and 
also somewhat unsatisfactory since three 
of the buildings have been adapted to serve 
their present purpose and are not as well 
suited for the exhibition of specimens as 
they might be. 

The original museum collection, which 
was the first of its kind brought together 
for the purpose of exhibiting in systematic 
order the economic products derived from 
plants, was due to the foresight of Sir 
William Hooker. In 1847, owing to Sir 
William’s representations, the fruit store- 
house belonging to the Royal Family, now 
Museum No. II., was, by Her Majesty’s 
command, euldod to the Botanic Garden 
and Sir William’s own private collection, 
which he presented to the Nation, formed 
the nucleus around which our present 
extensive collections have been built up. 

The objects exhibited could not be shown 
either by the living plants in the Garden 
or by the specimens preserved in the Her- 
barium, and the value of these collections 
has become increasingly evident in the course 
of years^ so that now practically every 
vegetable product from any part of the 
globe can be accurately determined. 

As soon as the establishment and aim 
of the Museum was generally made known, 
contributions poured in from all quaiters 
of the world, and the original building 
became so crowded that application had 
to be made to Parliament for a new building 
for the proper acconunodation of the 
specimens. 

In 1857, to meet this need, the present 
No. 1 Museum was opened. Here the 


economic products derived from the Dicoty- 
ledonous plants (including such well-known 
objects as cocoa, coffee, cinchona, rubber, 
tea, etc.), are displayed, while the products 
derived from the Monocotyledons, such as 
palms, bamboos, grasses, the various food 
grains and articles, such as mats, hats, 
vegetable ivory, etc., are exhibited in the 
original museuni, now called Museum No. 
II. Thus it may now, I believe, be said 
with full truth that it is almost impossible 
to point out any Colonial product, however 
insignificant, which is not adequately repre- 
sented in the Kew Museiuns, 

No. Ill Museum, the home of Tropical 
Timbers in particular, was formerly the 
Orangery of the original Royal Gardens ; 
while No. IV. Museum, our most recent 
acquisition, which contains a remarkable 
collection of British-grown timber, and the 
articles made therefrom, as well as a com- 
plete series of the fungus and insect pests 
to which trees are subject in this country, 
has been housed in Cambridge Cottage. 
This building was formerly the private 
residence of His Royal Highness, the 
late Duke of Cambridge, and was after 
his death graciously made over to Kew by 
the Crown, and opened to the public in 1910. 

Three of our Museum Buildings, as .1 
have mentioned, are none too well suited 
for their purpose, since they were not built 
for the display of museum specimens, still, 
they serve their function very fairly well. 
No. I. Museum was enlarged in the year 
1881, and both it and No. II., which is the 
least suitable for a museum, are now 
inconveniently crowded. It is to be hoped 
that before long a further enlargement of 
No. I. Museum may be sanctioned on such a 
scale that not only the crowded out products 
derived from the Dicotyledonous plants can 
be included, but also the Monocotyledon 
exhibits now displayed in No. II. Museum. 
If this should ever be sanctioned, then the 
whole range of vegetable products, exclusive 
of the timbers of the world, could be studied 
under one roof, in proper systematic 
sequence. 

What, it may be asked, is the purpose 
of these collections, and in what way are 
they connected with the work of Kew ? 
Their chief object is to show the practical 
applications of botanical science, and to 
enable students and those engaged in 
commercial pursuits both at home and from 
overseas, to appreciate the general relations 
of the vegetable world to man, and in 
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particular to exhibit the vast resources 
of the Empire. We learn from them 
the sources of the innumerable products 
furnished by plants for our use and con- 
venience, whether as articles of food, of 
construction and application in the arts, 
of medicine op curiosity. They also show 
us the points where we need further informa- 
tion, more especially as to the origin of 
many valuable timbers, fibres and drugs. 

In short, not only do these collections 
tell us how much we have already dis- 
covered, but also how little we still know 
of the extent to which herbs, shrubs and 
trees contribute to our necessities, comforts 
and our numberless requirements. 

Closely associated with the Museums, 
as iii is also with the garden proper and 
the work of the Herbarium, the Jodroll 
Laboratory must now be mentioned. Here, 
thanks to the munificence of Mr. T. J. 
Phillips Jodrell, who built and equipped 
the Laboratory at his own expense in 1876, 
we have a department where work can be 
undertaken to determine the structure, 
functions and properties of obscure vegetable 
products, and it is seldom that it is not 
possible by jmeans of careful research, to 
solve the problems which are constantly 
being presented to us by our correspondents 
both at home and abroad. Without the 
wealth of material in the Museums and the 
Herbarium for comparison and examination, 
the many valuable results which have 
been achieved in this laboratory would 
not have been possible. 

The Laboratory is also fitted for physio- 
logical and mycological investigations, and 
some famous researches by distinguished 
botanists have been carried out within its 
walls. Research students are welcomed 
here, and are able to study, as nowhere 
else, the problems presented by the vegeta- 
tion of the globe illustrated, as it is, by the 
collections of living and preserved plants 
in the Royal Botanic Gardens. 

The North Gallery, built and presented 
by Miss Marianne North, in 1885, is also an 
appanage of the Museums, and, as is well- 
knqwn, in this remarkable botanical picture 
gallery plants from all over the world 
may be seen painted in oils by her master 
hand. The pictures are renowned for their 
botanical accuracy as weU as for their 
artistic skill, and these qualities render them 
of infinite value in a scientific establishment 
like Kew where an attempt is made to grow, 
portray, preserve and study as fully as 


possible the wonders of the vegetable 
kingdon. 

A smaller collection of pictures by Miss 
M. H. Mason, of South African plants, in 
Museum No. IV., may also be referred 
to here, since they enable us to appreciate 
very clearly the special characteristics of 
the vegetation of South Africa. 

This brings mo to the fourth depart- 
ment, the Herbarium. The present Her- 
barium collections, as I have stated, owe 
their origin to Sir William Hooker, since 
those earlier and famous collections made 
by Sir Joseph Banks and the Kew Collectors, 
are now at South Kensington. 

When Sir William came to Kew, he 
brought with him his own large collection 
of dried plants, and in 1854 this was greatly 
augmented by the collections of the dis- 
tinguished botanist, Mr. George Bentham, 
who presented his fine private Herbarium 
and Library to the Nation. This nucleus 
has been continually added to by official 
contributions, by exchanges and by the 
judicious expenditure of our small annual 
parliamentary grant voted for the purpose, 
so that now the Kew Herbarium contains 
between three and four million specimens. 

In the Herbarium, which is the largest 
and most completely organised in the world, 
in addition to the collection of dried speci- 
mens, we possess a magnificent collection of 
coloured botanical drawings of plants, so 
that not only can a large number of the 
plants of the globe be studied in the living 
condition, and as pressed specimens, but 
they can be examined as delineated by 
botanical artists, both as they have fiowered 
at home, and also in many cases (Miss 
North’s pictures) as they grow and flower 
in their native countries. 

Such botanical studies are of very great 
assistance to the work performed At Kew 
in connection with the Floras of the different 
parts of the world. 

The work carried out in the Herbarium 
is one of the most important of the 
functions of Kew. What exactly that work 
is may be gathered from a perusal of 
the pages of the Kew BiMetin for the year 
1905, compiled by Sir William Thiselton- 
Dyer. In addition to the attempt that is 
being made to complete a botanical survey 
of the Empire, detailed researches are being 
undertaken in connection with the floras 
of the world, and particular attention is 
always being paid to the determination of 
plants which may prove to bo of eoonomio 
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importance, whether as food or for use in 
the arts, and which might be introduced 
with advantage to one or other of oiir over- 
seas possessions. 

Unless a plant, which may possess definite 
economic possibilities, has been identified 
botanically, it is quite useless to attempt 
its introduction to cultivation without 
incurring the grave risk of bringing in a 
worthier plant. The more we get to know 
about plants, and the more we discover 
how considerable a range of variation 
they exhibit, both as regards form and in 
their constitution, the more we understand 
the importance of arriving at an exact 
determination of the particular species or of 
some special varietal form which it may be 
desirable to introduce in order that it may 
be a commercial success. 

Had it been appreciated earlier that 
species show fundamental physiological varia- 
tions, which are often only rendered apparent 
by experiment in the laboratory, as well 
as the more easily discernible morphological 
variations, much labour and money might 
have been saved. 

I may instance two examples which 
affect the British Empire, with both of. 
which Kew has been intimately concerned. 

In the one case, that of Camphor, the pro- 
duct derived from Cinnaimnnuin Camphoraf 
Nees, native of Formosa and Japan, Kew 
must plead ignorance. In the other, that 
of Para Rubber Hevea brasilimaia, Muell. Arg. 
the blame must be attached to the rubber 
growers. They failed to appreciate the 
fact that science could help them in selecting 
the best trees to cultivate in their plantations 
and thought that from the seeds of any tree 
of Hevea hraailienaia they would obtain the 
plants they required. Scientific research, 
however; has shown that the percentage 
of latex yielded by individual trees varies 
very greatly in amount, for while some 
trees yield only 2% of latex, others yield 
as much as 40%. Had the warning note 
which was sounded by Kew and by others 
been regeuxled, which weu;, that seed from 
imtested trees should not be sown pro- 
miscuously, rubber plantations to-day might 
have been furnished with a larger proportion 
of the best latex-yielding trees than is 
now the case. 

With regard to Camphor, it is only 
recently that it has become known in the 
West that there are two vadetal foims of 
the Camphor tree, both so alike in their 
external botanical characters that they can 


hardly be separated. One of these yields 
the valuable solid camphor on distillation^ 
the other camphor oil, a product of little 
commercial use. Since Camphor can be 
cultivated in several British Colonies, seed 
was obtained through Kew for growing in 
Mauritius, the West Indies and other 
Colonies. Unhappily, however, the seed 
which was procured emanated from the oil- 
producing trees, which were well-known 
to the senders, so that, except in a few 
isolated cases, there are scarcely any true 
Camphor trees in the British Colonies. 

Problems of this nature abound in the 
realms of economic botany, as for 
instance, the exact determination of the 
best type of Willow for making cricket bats 
which was worked out at Kew, or in the 
domain of textiles such as the finding of 
the best strains of Cotton, New Zealand 
flax. Sisal or other fibre* plants, which from 
time to time are temptingly brought to the 
notice of the prospective investor. 

Several forms are known, both of Agave 
and Ananas, as members of this society are 
well aware, which are of little value for 
fibre production, and such are clearly recog- 
nisable by their botanical characters. It 
is in questions such as these that a botanical 
institution like Kew% with all its resources, 
can afford so much assistance to industry 
if only those concerned in commerce will 
seek our aid. 

The principal work of the Kcw' Her- 
barium, however, is, as 1 have said, the 
systematic investigation and description of 
the florae of the world, and in particular, 
those of the British Emf)ire. Owing to our 
close connection with India and tlie Colonies, 
vast collections r)f plants liave iK)ured in 
from every quarter, and it is the work of 
the Herbarium staff to name, preserve and 
arrange them so that they may be available 
for reference and study. 

It is a matter of regret and a serious 
handicap to the full measure of our use- 
fulness, that, despite additions to oiu* staff, 
the influx of new material has ever been 
greater than could be absorbed, even with 
the moat unremitting energy. 

Both the Home and Colonial Govern- 
ments and the Government of India have 
been generous in affonling financial assist- 
ance to enable us to tell them of the wealth 
and potentialities of their floras. But 
you wiU, I feel sure, agree that ^ar more 
help is required if Kew is to maintain its 
proud position as the premier botanical 
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establishTnent of the world, when I tell you 
that in our stores we still have accumulations 
of preserved material, largely from the 
Empire, amounting to some 200,000 speci- 
mens. This position, which it must be 
our earnest endavour to uphold, when 
British interests are so immense both in the 
domains of pure and applied botany, can 
perhaps best be maintained by the generosity 
of private benefactors, and should there 
by any happy chance be such an one among 
my audience, I can assure him that assistance 
of this nature would benefit humanity 
at large to no small degree. I may mention 
here that the great American Institution, 
the New York Botanical Garden at Bronx 
Park, has received very large sums in the 
way of private benefactions, the number and 
magnitude of which fill me with envy. 

Science never likes to beg, but should 
there be anyone anxious to help forward 
a great task, I would commend to their 
notice the work which, thanks to the 
generosity of Charles Darwin, has been 
undertaken at Kew. I allude to the Index 
KewensiSf that great register of all the 
species of plants, giving their habitats 
and references to the place and date of 
publication, of which five supplements have 
now been published in addition to the four 
original volumes produced at Darwin's 
expense. I may mention here that we 
estimate that the Vlth quinquennial supple- 
ment of the Index will contain some 35,000 
entries of new species, while in the Vth 
supplement, published in 1921, 37,000 new 
names were registered. These figures, to- 


gether with those I liave given of the 
number of our herbarium specimens, wiU 
perhaps indicate something of the magni- 
tude of the work that is being imdertaken 
in the Herbarium, and in particular of the 
heavy tax on our resources that the prepara- 
tion of the Index entails ; a work that is 
indispensable to botanists and horticulturists 
throughout the world. 

I must not omit to mention, however, 
that Kew does receive some valuable help 
from the Bentham Trustees, who administer 
the legacy of that illustrious botanist, Mr. 
George Bentham, who left a sum of money 
for the purchase of books and specimens 
for Kew. 

What, however, has been achieved at 
the Herbarium in addition to the labours 1 
have already sketched ? I can best answer 
by pointing to the .long rows of the Colonial 
and Indian floras, and such ancillary works 
as “ The Dictionary of Economic Products 
of India,” and “ The Useful Plants of 
Nigeria,” all of which have been prepared 
at Kew. 

The proposal that a series of Colonial 
floras should be compiled at Kew was made 
by Sir William Hooker as long ago as 
1803, and it is of interest to compare his 
proposals which were made public in the 
Annals of Botany for 1902 (p. Ixxxiii) with 
the! results that have so far been accom- 
plished.* 

The Life of Sir William Jacksou Hooker,” by Sir 
Joseph Dalton Hooker, in the AnnalB of Botany^ Vol. XVI.. 
Nl. LXIV., Dec., 1902, which gives a vivid account of 
Sir William Hooker’s work at Kew. See alto Kew BuUetint 
1905, p. 20. 


Colonial and Indian Floras. 


Sir W. Hooker 8 proposals. Volumes. 

1. Austrian Colonies including 

Tasmania. 8. 

2. South African Colonies. 10. 

3. British North America, Pacific 

to Atlantic. 2. 

4. West Indian Colonies. 2. 

5. New Zealand. 1 . 

0. Ceylon. 3. 


7. Hongkong. 1- 

8. Mauritius and the Seychelles. 1. 

0. British Guiana. 2. 

10. Honduras. 1- 

11. West African Colonies. 2. 

12. British India. 10. 


Present position. Volumes. 

Flora Australiensis. 7. 

Flora Capensis. 10.. 

(Not prepared). 

Flora of the British West Indian Islands. I. 

(A new work is now needed.) 

Handbook of the New Zealand Flora. 1. 

Handbook of the Flora of Ceylon. 5 and 1 

quarto 
volume 
of. plates. 

Flora Hongkongensis. 1. 

Flora of Mauritius and the Sey- 1. 


chelles. (A new work is now needed.) 

(Not yet commenced). 

(Not yet commenced). 

Flora of IVopical Africa. 2. 

Flora of British India^^ 7. 
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Jn addition to these the following Floras 
have already appeared, or are in course of 
preparation, and have been prepared wholly 
or mainly at Kew : — 


1. Materials for the Flora of the 
Malay Peninsula. 

2. Flora of the Malay Peninsula. 

(in preparation, 2 vols. issued) 

3. !^ora of the Upper Oangetio 
Plain. (1 volume to complete) 

4. Flora of the Presidency of 

Madras. 6 parts 

(under continuation). 
Presidency of 


6 volumes. 
5 volumes. 


3 volumes. 


the 


5. Flora of 

Bombay. 2 volumes. 

6. Index Florae Sinensis. 3 volumes. 

7. The Comraei’cial Products of India. 1 volume. 

8. The Useful Plants of Nigeria. 4 parts. 

9. The Flora of West Africa (m 
preparation). 

10. Floias of Bermuda, St. Helena, 

Ascension, Tristan da Cunha were 
published in the Scientific results 
of the Challenger Expedition. 

11 Sketch of the Forestry of West 

Africa (Moloney) 1 volume. 


A proposal to prepare a Flora of Trinidad 
has been under consideration for some time, 
but it has not yet been found possible to 
undertake this very desirable piece of work. 

In plaoe of Sir William Hooker’s proposed 
** Flora of the West African Colonies,” 

The Flora of Tropical Africa ” has resulted, 
and is now nearly complete, comprising 
eleven volumes. So greatly has our know- 
ledge extended, of the flora of our West 
African Colonies, that it has been found 
necessary to ask the Governments of our 
four West African Colonies, The Gambia, 
Sierra Leone, The Gold Coast and Nigeria, 
to subsidise the preparation of a ** Flora 
of West Africa.” This proposal, I am happy 
to say, he» received the approval of the 
Secretary of State for the Colonies, and of 
the Colonial Governments, and work was 
commenced in September last on this new 
undertaking. When this new compact Flora 
is published, it will, 1 believe, be possible, 
not only for the botanist but for all in- 
terested in the vegetation and vast botanical 
resolves of West Africa, to determine the 
plants they meet with, and learn something 
of their economic possibilities. 

The floras of Trinidad, and the splendid 
vegetation of British Guiana and British 
Honduras, and, strange as it may seem, 
tile flora of Canada, still jiwait attention; 
and, as might be expected, the earlier 
volumes of the Flora OapenedB published 


between 1869 and 1866, require to be 
almost entirely re-written, so greatly has 
our knowledge grown of the vegetation of 
South Africa in recent years. Similar 
remarks apply to the Floras of Mauritius and 
of the West Indies. 

Thus, though much has been accomp- 
lished, even more remains to be done, and, 
as in every other branch of science, it is 
not possible to foresee any termination to 
our activities, but rather each accession of 
new knowledge opens up long vistas and 
enlarged spheres of useful and necessary 
work. 

Not only do we deal in the Herbarium 
with the flowering plants and ferns, but 
with the mosses, lichens, seaweeds and 
fungi of the world as well, and such matters 
as the serious Panama disease of bananas, 
the coffee leaf disease (Hemileia), which 
devastated the flourishing coffee plantations 
in Ceylon, and other noxious or less harmful 
plant diseases from time to time demand 
investigation on the part of our scientific 
assistants. 

Every post brings some enquiry of 
interest, and frequently one which neces- 
sitates careful and laborious research, or, 
on the other hand, it may open out some 
possibility of utilising a new economic 
product for the benefit of one of our distant 
Colonies. 

We are prepared to report upon and 
obtain advice with regard to new vegetable 
industries, though it may relate to so small 
a matter as the supply of West African palm 
kernels for carving into coat buttons, or 
as to the value of a pithy stem as a material 
for a razor strop, on which — before the 
days of safety razors, I need hardly say — 
Kew reported to a West Indian GU>vernment, 
or even, quite recently, as to the botanical 
identity of the wood of a walking stick, 
about which its owner, as we discovered 
later, had made a bet 1 

I must, however, return to the garden 
side of Kew in order to illustrate more 
fully our close connection with the Colonies 
and India. 

It was through Kew, as I think it is now 
well-known, that the Para rubber industry 
of the East was founded, and that the 
cultivation of Cinchona in India, Ceylon and 
Jamaica came about. This latter enterprise 
had been urged by Sir Joseph Banks moie 
than half a century before. 

These two remarkable introductions of 
South American economic plants were made 
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possible through the assistance given by 
Kew to the two enterprises, for the seeds 
of both plants were despatched to Kew 
from their native countries (Hevea in 1876, 
Cinchona in 1861), and the yoimg plants 
which were raised in our greenhoTises 
were despatched in Wardian cases to the 
East, where they now flourish. In the 
one case, the successful achievement has 
brought very large flnancial returns, and 
in the other, the possibility of sound health 
in the tropics to a vast number of people. 

I might give an account of many other 
projects that Kew has undertaken did 
time permit, such as the introduction of 
the very useful Teff grass from Abyssinia 
to South Africa ; the annual sending of 
Mahogany seeds from the West Indies to 
India, and the building up there of Mahogany 
forests ; the advice and help which Kew 
has afforded to the experiment in afforestat- 
ing the barren tree-less Falkland Islands, 
and the sending of seeds and cases of useful 
plants to the Islands of Ascension and 
St. Helena with the result that Ascension 
is now furnished with useful thickets of 
trees. Kew has also rendered assistance 
which has been of value in setting up the 
lucrative Onion • growing enterprise in 
Antigua, and in connection with the making 
of paper from the ** Ginger Lily,’* Hedychium 
coronarium. Then, again, reference must 
be made to the sending of Cacao plants to 
the Gold Coast since the success of the 
Cocoa plantations there is largely due to the 
assistance and advice afforded by the Koyal 
Botanic Gctrdens. 

Interesting stories about many other 
economic plants, valuable for their fibre, 
for paper making, spices or drugs, or for 
their food vcdue, with which Kew has been 
intimately concerned, could also be related. 
I must, however, pass on to the consideration 
of a further sphere of usefulness to which 
we attach great importance, and which 
has been attended with far-reaching results ; 
that is, the work of completing the botanical 
and horticultural training of the young 
men who come to Kew for a period of two 
or three years as Student Gardeners. 

In this respect Kew may be regarded as 
a University of Horticulture, and perhaps 
more particularly of Tropical Horticulture, 
since so many of her sons go out to every 
part of the Empire to carry on the science 
and practice of Horticulture in the Botanic 
Gardens and Agricultural Stations in the 
Tropics. 


That this should be the case is only 
natural since in no other Institution in 
this country can so much be learned about 
the vegetation of the Tropics, and the proper 
method of cultivation of tropical economic 
and other plants. Men trained in botany 
and agriculture in our Universities are no 
doubt well equipped in the scientific 
principles underlying their subject, but 
they are perforce sadly handicapped, owing 
to their lack of practical knowledge of the 
plcmts which they will meet with in our 
Colonies in connection with their work. 

With the growing and legitimate demand 
for men who have passed through a Uni- 
versity on the part of the Colonial Govern- 
ments, the men trained at Kew are often 
placed in a difficult and unfavourable 
position, but I venture to say that the best 
of our students will bo found, in the long 
run, with their practical knowledge added 
to the theoretical instruction provided for 
them at Kew, to be able to hold their own 
in comparison with the men who have had 
better .opportunities in the way of a course 
at a University or at an Agricultural College 

Neither class of men, I would submit, are 
entirely satisfactory for sending out straight 
from home to some distant Colony where 
they will be confronted with problems with 
which they are, to a great extent, unfamiliar, 
but now that the Imperial College of Tropical 
Agriculture has been so successfully 
established in Trinidad, I am convinced that 
at last we have the opportunity of completing 
the education necessary both for the 
University candidate and for the man' 
trained at Kew, so that they may become 
efficient scientific officers qualified to serve 
in whichever of our Tropical Colonies or 
Dominions their services may be required. 

1 have recently had occasion to bring this 
aspect of the training of scientific officers 
for colonial posts to the notice of the Secre- 
tary of State for the Colonies, and 1 hope 
that my proposals may meet with His 
Grace’s approval, and that they may also 
be favourably considered by the Governors 
and Directors of Agriculture of our Colonies. 

The important part that Kew has played 
in the past, and I am glad to say is still 
maintaining, in sending out her sons to 
distant lands in Government service, is, 
as I have indicated earlier, in direct con- 
tinuity with the policy initiated by Sir Joseph 
Banks over a century ago, when Kew men 
were sent to take charge of the Botanic 
Gardens in Ceylon, St. Vincent and Trinidad. 
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The connection between the Royal Botanic 
OardenSt Kew, and the many daughter 
Botanic Gardens and Stations overseas — 
which have now very generally become the 
centres of flourishing Agricultural Depart- 
ments — has been of inestimable benefit 
both to the Home and to the Colonial In- 
8titutions» and has served to weld that link 
of imion and mutual help and sympathy 
which it is so essential to preserve. 

Before leaving this portion of my subject, 
1 may perhaps be allowed to mention 
that at the present time among the higher 
posts held by Kew men in the Colonies, 
one of our former student gardeners is 
Director of Agriculture in the Gambia and 
another is Commissioner of Lands and 
Forests, Sierra Leone. Another is Super- 
intendent of the Botanic and Forestry 
Department, Hongkong, and the Economic 
Botanist, Trinidad, also received his early 
training at Kew, while the Superintendents 
and Curators of almost every one of our 
Tropical Agricultural Stations and Botanic 
Gardens have passed through Kew. In the 
United States of America it is of interest 
to note that Kew-trained men are held in 
high esteem. One is now Assistant Director 
of the famous Arnold Arboretum, and several 
others hold important horticultural appoint- 
ments in that country. The value of the 
Kew training is further emphasised by the 
fact that several of our Scientific Assistants 
received their early training in the Gardens, 
including the present Assistant Director, 
who, before returning to Kew last year, held 
important posts in the Gold Coast as 
Assistant and Deputy Conservator of l^’orosts 
and in Singapore as Assistant Director of 
the Botanic Gardens. 

I cannot close this account of the work 
of the Royal . Botanic Gardens without a 
brief reference to the building w'here all the 
various activities are centred, namely, 
the Director's Ofllce ; a small and un- 
pretentious building of great interest from 
its historical associations. 1 believe the 
Director of Kew has been compared to a 
spider at the centre of his web, and the 
comparison is not altogether inept, since 
be has to keep in intimate touch with all 
the threads of the work in progress in each 
of the separate departments, and with all 
the important matters raised by corres- 
pondents at home and abroad. It is also 
his duty, and it is a Very pleasant and 
interesting side of the Ken^ work, to keep 
himself informed as to the progress of 


botanical and agricultural affairs in India, 
the Dominions and the Colonies, and to 
do whatever may lie in his power to help 
forward their various enterprises. 

The crowded shelves on the walls of the 
Director’s room afford some evidence of 
the nature of the work, as any visitor to 
his office can see, for every folio bears in 
large lettei*s on its back the name of 
some dependency of the Crown or of a 
subdivi.sion of India, or of a Dominion. 
In fact, a stranger might well think that 
he had inadvertently entered the office of 
the President of the Royal Geographical 
Society or the room of the Secretary of 
State for the Colonies in mistake for the 
Director’s Office at Kew. 

The average daily post bag also reflects 
very clearly the Imperial nature of the work 
of Kew. Letters and parcels come from 
every part of the world, and may relate to 
such varied subjects as the possibility of 
introducing the mulberry tree to British 
Honduras ; the Panama disease of bananas ; 
the suitability of Newfoundland lichens for 
reindeer food ; the precautions that should be 
taken to prevent undue destruction of the 
oil palm in West Africa ; the identity of 
tho seeds in a mixture of chicken food, a 
query possibly involving some legal action ; 
or as to the botanical identity of a tropical 
plant about which all information is withheld 
by the senders, who wo subsequently find 
are interested in the promotion of a company 
for its exploitation. In tho latter case, 
I think the enquirers would bo a little 
disturbed did they know how much we 
had been able to discover about their 
plant, bearing some camouflaged name, 
both as to its country of origin, chances of 
success under cultivation and so on. 

There is also the extensive and more purely 
scientific correspondence to be attended to 
with botanical establishments on the Con- 
tinent and in America, Java and the East 
as well as with our colleagues in our home 
universities and colleges. 

Visitors, too, are sometimes almost as 
numerous and varied as the letters, for 
like them they come from every part of the 
world, and serve as a pleasant reminder that 
the work of Kew is appreciated throughout 
the Empire, and their visits to Kew help to 
strengthen that tie of mutual sympathy 
and intercourse the value of which we fully 
realise. That several members of the staff 
have personal acquaintance with most parts 
of the world enables Kew to give more useful 



December 88th, 198$, JOURNAL OF THE ROYAL SOCIETY OF ARTS. 99 


advice and criticism than might otherwise 
be possible. 

1 hope 1 may have been able to give you 
some small idea of what the work of Kew 
really is, and that though this work is 
pre-eminently scientific, Kew is, nevertheless, 
keenly alive to jbhe interests that make 
countries prosperous and wealthy, in the 
words of Sir William Thiselton-Dyer — which 
are, I believe, as true now as when they 
were written over forty years ago — Kew 
“ heis itself grown and flourished under its 
past and present Chiefs . . . not so 

much from its dependence upon their 
merits, but rather because the principles of 
its administration have been essentially 
British and practical. 

** It has steadily set itself to do every kind 
of public work which is connected with 
botanical science. 

“ It was never launched with a theoretically 
complete eciuipment and constitution, but 
it has slowly earned every advantage that 
has been conceded to it, and, as its labours 
have been enlarged, sf) its capacity for their 
performance has been increased.” 

The following testimony, extracted from 
a speech by Mr. Joseph Chamberlain in 
the House of Commons on August 2nd, 
1898, will show how much, in the opinion 
of the most famous of Colonial Secretaries, 
the Colonies owe to Kew : ” 1 do not think 

it is too much to say that at the present time 
tliere are sevOTal of our important Colonies 
which owe whatever prosperity they possess 
to the knowledge and experience of, and 
the assistance given by, the authorities at 
Kew Gardens. Thousands of lettera pass 
every year between the authorities at Kew 
and the Colonies, and they are able to place 
at the services of those Colonies not only 
the best advice and experience, but seeds 
and samples of economic plants capable of 
cultivation in the Colonies.” 

1 have attempted to show how much of 
what Kew has become is due to the initiative 
and foresight of Sir Joseph Banks and Sir 
William Hooker, and I think if it were 
desired to place an inscription beneath a 
monument to either of these great men, 
relating to their work at Kew, the following 
verses from the Book of Ecclesiasticus, which 
refer to “Wisdom,” might very fittingly 
be selected : — 

“ I came out as a brook from a river, and 
as a conduit into a garden. 

“ I said, I will water my best garden and 
will water abundantly my garden bed ; 


and lo, my brook became a river, and my 
river became a sea.” 

DISCUSSION. 

The (chairman said that they had listened to an 
exceedingly interesting and very complete account 
of a famous Institution. He Hupposed that Kew 
and perhaps the waxworks in Marylebone Hoad 
w'ere the two best-known places in London, not only 
to the provincial, but to the foreigner. He had 
often been surprised, while talking to foreigners 
in different places, by their knowledge of Kew, 
which was the one place that they wanted to come 
to England to see. It was no little privilege to bo 
associated with a Garden such as Kew, and he 
entertained n certain envy of the lecturer. Dr. 
Hill had told them something of the history of 
Kew during the lost loO years. In seeing Kew 
to-day one was sometimes apt to forget the 
wonderful services which had been rendered to the 
Garden in time past b\^ the pioneers, especially the 
two Hookers, father and son ; and there were 
many other botanists that one might mention whose 
names came to mind, lie remembered Sir Joseph 
Hooker in one or several of his letters complaining 
that the young botauLsts of liis day did not know 
their plants, and the speaker was afraid that this 
was still true of some of the older botanists. Many 
botanical students, while having an intimate 
aci[uaintance with the insides of plants, had only 
the slenderest knowledge of their outsides. He 
himself had been more or less brought up in that 
sort of school. Ho was not going to complain of 
his teachers, because he felt nothing but gratitude 
towards most of them ; but it was the fact that at 
that time— and he was afraid that the schools were 
yet not quite free from the reproach — one learned a 
good deal of the microscopic characters of plants 
without knowing what the plants themselves looked 
like. Students could improve their education at 
Kew in that resi)ect. One thing that always struck 
him about Kew was that it appealed to every sort 
of person, not only botanists, but all men who had 
any aesthetic sense (and most people had some). 
The botanist himself approached Kew -with a sense 
of awe, while the ordinary noii-botanical peraon 
who went there, probably walked about as if the 
place belonged to him. He himself remembered going 
to the Director’s office — long before the time of the 
present Director— in fear and trembling, though 
he found when he got into his presence that the 
Director was a human being, and indeed his 
experience had always been that the Directors of 
Kew were essentially human. So, long as that state 
of affairs continued, the fortunes of Kew might 
safely be left in their hands. A great deal had been 
heard that evening about the work which Kew' had 
done and was doing — its variety and utility. But he 
thought that Kew might even do a little more than 
it w'as doing, and ho hoped that in future it would 
develop along new lines of activity. There was 
still room for expansion at Kew on the experimental 
side, and the brat wish one could express for its 
future was that it might go on developing in the 
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future with the same rapidity as in the past. They 
had been told that evening that science never 
liked to beg. As a matter of fact, he thought that 
the lecturer had begged very nicely, and he would 
be ve^ glad — ^he did not wish to appear as a rival 
beggar — if an additional endowment could be 
obtained for that wonderful book, the Index 
Ketoeneia, That was a work to which every 
botanist owed a great deal, and to which he turned 
very frequently for information, and he would like 
to support the appeal which had been so delicately 
made that evening by the Director of Kew. 

Fbofbssob F. W. Oliver, F.R.S., said that th^ 
Chairman had called upon him to speak probably 
because he knew that the first half of his life was 
spent in the Gardens as the son of an official, and 
that he could speak quite freely. He had always 
been an admirer of Kew, as well as its critic. His 
criticisms, however, he reserved for private 
consumption. Nor was he going to indulge • in 
reminiscences of those early days when he lived in 
the Gardens, except to say ^at his recollections of 
fifty years ago were extraordinarily vivid because 
Kew to him then was naturally the centre of his 
world, as well as the centre of the botanical world. 
In the sixties and seventies of the last century the 
dominant element in botany was the systematists. 
They occupied all the principal positions in the 
botanical world, and with them resided the power 
of conferring appointments upon others. If at 
that time a botanical post was desired one naturally 
made friends with the Hookers or their successors. 
That state of affairs had gone and could never 
return on account of the enormous subdivision and 
development of the branches of botanical science. 
But in those days the whole botanical world used 
to come to Kew and reside for a week or a month or 
more on Kew Green, especially in the Long 
Vacation. Dozens of the most eminent botanists, 
British and foreign, were to be seen there. All this 
left an indelible impression on his mind, the more so 
because they used to talk quite freely to him, and 
say what they thought of Kew. They agreed that 
it was a most wonderful place, and then they held 
up their hands and said, ** But, you know, the 
whole thing is simply wasted. Not more than one 
per cent, of the resources and material at Kew is 
utilised in any way whatever in the advancement 
of knowledge.” Hliat they meant was that all 
the plants that could be grown in the world wero 
being grown at Kew, but that was all ; the harvest 
was rich, but the reapers were few. The other point 
he remembered was this, that he and others would 
utilise Kew in an illegitimate way -bird-nesting, 
for example. Kew had an extraordinary range of 
birds and bird-nests, and he learned most of his 
ornithology in Kew Gardens. Occasionally he 
would use a gun for shooting game birds, soinotimos 
evep out of season ! But one felt that Kew at that 
time sadly lacked the element of youth. This 
systematic aspect of botany got -a little bit upon 
one’s nerves. One of the most happy episodes in 
the development of Kew was the foundation of the 


Jodrell Laboratory, to which Dr. Hill alluded, and 
particularly the association with it of Dr. Scott. 
When the history of botany at the end of last 
century and the beginning of the present century 
came to be written the work done in the Jodrell 
Laboratory connected with Dr. Scott would receive 
full justice. His was a most extraordinary output 
from one man, and the number of young people 
he interested in the subject of botany as a whole 
was quite remarkable. Almost every botanist 
for the last forty years had passed under the 
influence of Dr. Scott, and lasting and extra- 
ordinary benefits had resulted to all of them. 
ITie speaker’s last point was to suggest that some- 
thing in the nature of an entente might come about 
between Kew Gardens and, if not a university, 
a sort of department of botany or botanical 
institute, which would have the privilege of using 
Kew and advancing the knowledge of the subject. 
He was not implying any blame to anybody, but 
it was perfectly impossible for the officials of a 
(harden to succeed in the double duty of administra- 
tion and of advancing to the full the knowledge 
of the subject. At one time he was almost thinking 
of getting up a syndicate to carry out this idea- -in 
other words, to acquire (tloiicester House close by 
and convert it under a syndicate into a botanical 
institute ; but that never came to anything, and 
the building was taken over as a college for the 
training of miners and other working-men who 
became loaders of labour. Any such development 
might not come within the next twenty or thirty 
years, but he felt sure that at some time or other 
an educational side would develop in connection 
with Kew% in the most friendly relations with the 
Gardens, and yet not under their authority. Kew 
was a Government institution, and it was out of the 
question to have an educational body under the 
orders of a Government office, although too often 
one found that such was the I'clationship. The 
name of Sir Joseph Banks had been mentioned that 
evening. Banks was not merely a botanist, he 
moved in the great world and knew everybody. 
Those who had read the Farington Diaries, latelj* 
published in .the Morning Post, would have noted 
with pleasure the frequent appearance of Sir Joseph 
Banks, not only in social engagements, but on his 
travels, in his illnesses, and at his eatings and wine- 
drinkings. The Diaries showed that Banks was 
very human, in which respect he resembled the 
Directors of later times. Those must have been great 
days, when men were still in touch with the tradition 
of Linnaeus, 'who made the subject of botany more 
IM)pular, ho supposed, than it had ever been before, 
and certainly than it had ever been since. Linnaeus 
made certain aspects of botany at once accessible 
to common men. There was no more fashionable 
pursuit 160 years ago than the study of botany. 
Whether those days would ever come back again 
OT not it was impossible to say; probably they 
would not. 

Dr. J. A. VoELTKER said that he could not claim, 
like the last speaker, to have spent his early days 
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at Kew. He had to speak rather from the point 
of view of the ordinary visitor, and as such he 
would like to be the medium of expressing the 
groat indebtedness of the public to those who 
directed such a place os Kew. Ho did not know 
what others thought, but he had often remarked, on 
his periodical visits, . that he always came away 
feeling that he had got something for the payment 
of his imperial taxes ! Whether people simply 
walked round and enjoyed the sight of the plants 
and the museums and ended up with tea at the 
Pagoda, or whether they went with more serious 
intentions, they must always feel, ho thought, 
that they had got something for being citizens of the 
Empire. But for those who knew the subject more 
closely there was a much wider sphere of interest at 
Kew, and it was very in. tractive to have heard from 
the Director himself an account of the history and 
of the present activities embraced under the name 
of Kew. If he might be allowed as a layman to 
speak from his own experience, he would like to 
acknowledge the courtesy and the readiness to help 
which resulted from addressing inquiries to Kew. 
In his own agricultural work he had had from time 
to time to refer questions to Kew, and it was almost 
unnecessary for him to say that the officials there 
were willing to go to endless trouble in satisfying 
the requests of those who applied to them, llie 
British public did not fully know of this ; they did 
not realise that institutions such as Kew were there 
for the purpose of affording information to inquii'crs, 
and the number of questions which the obliging 
officials there were able to answer was remarkable. 
We needed to be reminded that Kew was a national 
possession. It was one of the places to which we 
had a right to go, and if the public did not use the 
stores of information available, the fault was that 
of the public and not of Kow. At all events, he 
could say for the Directors of Kow Gardens, and 
now for the present Director, that they were 
always willing and ready to afford information 
to those who intiuired. He could bear out from his 
own experience what Dr. Hill had said with regard 
to the induence of Kew in other parts of the 
Empire. It had been his lot to travel about in 
India, and wherever he went he found a number of 
people in constant touch with Kew. The Gardens 
at Calcutta, Saharanpur, and elsewhere were in 
regular correspondence with Kew. The same 
thing obtained in the West Indies and elsewhere. 
All this formed part of a vast system for the 
gathering together of information which was for the 
benefit of science, and which also served commercial 
interests. There were a large number of cases in 
which the accumulated knowledge of Kew, from 
^ purely scientific sources, had been devoted to the 
expansion of commercial interests. Science was not 
valued purely for its own sake, but for the extent 
also to which it could be used in the general service. 
He had been interested to hear of the different 
changes that Kew had gone through in its time, 
how the original plan was conceived and carried out, 
and how it then underwent a period of decadence, 
when another institution, the British Museum, came 


up and secured the early records of Kew. He did 
not know that that was altogether a bad move ; 
it was not always a mistake to have two institutions, 
one keeping the other up to the mark. At all 
events, the old plan had been reverted to, and the 
system of having collectors and correspondents all 
over the world had been retained, and all who had 
listened to the lecture that evening would wish good 
. success to that work. 

Mr. E. Stiinb said that in the Ministry of 
Agriculture he had the pleasure of working with the 
Director of Kew. The Director had rather slurred 
over, in his paper, the connection with the Ministry 
of Agriculture, and ho for his part only wished that 
the Ministry of Agriculture had the same interesting 
dealings with Kew that, he understood, the Foreign 
' Office, the Colonial Office, and other departments of 
Government had. The Ministry of Agriculture's 
concern at Kew often related to such dull questions 
as to whether perambulators should be permitted 
to go into the Gardens, and whether the entrance 
fee should be a penny, two])ence, or nothing 
at all. The Ministry of Agriculture was veiy 
glad to be connected with a department like Kew 
Gardens, which, he thought, was always in favour 
with the general public. At the Ministry they 
were so accustomed to people finding fault with 
them on such questions as rabies, foot and mouth 
disease, and so on, that it was quite pleasant to 
hear everybody exclaim that everything in the 
garden was lovely ! So far as the officials at the 
Ministry were concerned, their relations with the 
Director and officials were always most harmonious, 
and they welcomed at the Ministry the privilege of 
being associated with them. 

The Secretary said that there was one small 
point to which he would like to draw attention. 
The Director of Kew had referred at the beginning 
of his paper to the introduction of the bread-fruit 
tree to the West Indies. The Bi)eakor merely 
wished to point out, as a soit of foot-note to the 
paper, that the whole question of the conveyance of 
that bread-fruit tree to tho West Indies was due to 
the work of the Society. Sir Henry Trueman 
W^ood, in his History of the Society, related how 
Sir Joseph Banks, who was a member, took a great 
interest in this question, and it was on his suggestion 
that a prize was offered with this particular object. 
As a result of tha^ prize, Captain Bligh undertook 
his expedition on the “Bounty.” He failed the 
first time, but on his second expedition, in 1793, he 
succeeded. On his return he sent in a full report 
of the whole affair to the Society, and as a result of 
that he was awarded the Gold Medal. 

The Chairman felt sure that the andienoe would 
wish to express its hearty thanks to the Director of 
Kew. He could only say for himself that although 
he had been more or less himiliar with Kew for 
some time, he had been somewhat ignorant of its 
past history, and had not realised the full extent 
of its activities until that evening. It wduld be 
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a great advantage to many to have this paper in a 
form in which it cpuld be readily referred to, and he 
was very glad that it was going to be printed in the 
Journal. It would bo a most valuable paper for 
reference. 

A vote of thanks was passed unanimously. 

Dr. Hill briefly acknowledged the compliment, 
and the meeting terminated. 


NOTES ON BOOKS. 

Lifb of Sir William \viiiTB, K.C.B., F.R.S.. 

LLD., D.Sc. By Frederick Manning, with an 

introduction by The Rt. Hon. Lord George 

Hamilton, G.O.S.T., LL.D., D.C.L. T.«ondon ; 

John Murray. 1923. 

Sir William White died in 1913 at the age of 
08, so that it is time for his life to be written, if 
it is to be read by any of his contemporaries. Not 
very many of them can still survive, and the list 
is rapidly diminishing. One of them. Lord George 
Hamilton, fortunately is still alive and contributes, 
as an introduction to this volume, a warm and 
generous appreciation of Sir William’s character 
and publio service. Txird George and Sir William 
White were born in the same year. One was 
First Lord of the Admiralty when the other was 
appointed Director of Naval construction, and the 
mutual liking and admiration conceived by each 
for the other continued till Sir William’s death. 

Sir William White's life just synchronised with 
the era of change brought about by the introduction 
of steam as a motive power, and the substitution 
of iron for wood in the construction of war-ships. 
The first work on which ho was employed as a 
dockyard apprentice was the conversion of a 
sailing ship into a screw- propel led steamer. When 
he resigned his post at the Admiralty, British 
war-ships had become the huge swift engines of 
destruction which saved the country from invasion 
in the great war which began a year after his death. 

From the time of Elizabeth till the day of 
Trafalgar, there had been no great change in our 
ships, and in the half-century which followed 
Trafalgar the improvement had been but small. 
Now, a -single modern line-of-battleship (given, 
of course, a sufficient supply^ of ammunition) 
could send to the bottom, herself uninjured, the 
great Armada and the English ships which drove 
it to destruction, or the combined fleets which 
fought at Trafalgar. 

It is not,, of course, suggested that these great 
changes were in any sense due to Sir William 
White. Things would have taken the same 
course had he never lived, and even when they 
were modified by individual direction, he was only 
one of many whose influence affected the direction 
of change and its character ; Ivit he took his full 
share of the work. To call him ’’the greatest 
naTal architect this world has ever seen,” is to 
Boake rather a strong statement, hut certainly 


among his contemporaries he had few, if any, 
equals, and certainly no superior. 

He started in life as a dockyard apprentice, 
after a discussion, it would appear, between some 
of his friends as to whether he should not bo 
trained for the Baptist Ministry. Fortunately, 
alike for the boy and for the public service, the 
wiser counsel prevailed and he entered the Royal 
dockyard at Devonport in 1 869. Not very long after 
his apprenticeship (in 1869), the School of Naval 
Architecture was founded at South Kensington and 
White was one of the candidates selected from the 
various dockyards. He passed at the head of the 
list in the competitive examination and remained 
at the school - till he entered the construction 
department of the Admiralty in 1870. In the 
same year the School was merged in the Royal 
Naval (ollege at Greenwich, and White, who had 
become Instructor of Naval Architecture *at the 
school, became one of the Lecturers at the College. 

At the Admiralty he remained till 1883 holding 
various appointments, the highest being that of 
Chief Constructor. In that year he received an 
offer from Sir William Armstrong which led to his 
employment by the great Els wick firm. With 
them he remained till 1 886, when, on the resignation 
of Sir Nathaniel Barnaby, he was recalled to the 
Admiralty as Director of Naval Construction. 
White’s acceptance of this iiost was a distinctly 
patriotic act, for in spite of its high distinction, its 
emoluments were less than ho was receiving, and 
would have received at Elswick. If he had 
remained at Armstrongs he would certainly have 
died a much richer, and probably a happier man. 
The service of a great commercial firm is free from 
many of the drawbacks of service under superiors 
whose actions and decisions must of necessity be 
influenced very largely by political considerations ; 
and besides discharging the duties of a difficult 
post, ho had to meet the parliamentary criticism of a 
former holder of the same ott ce, neither an easy 
nor an agreeable task. 

The policy of the Admiralty, and the work 
of its cQnstruction department were the subject 
of vigorous, even violent, controversy, alike 
Parliamentary and professional. The Director 
of Naval construction was not only permitted, but 
expected to take his part in it. This White did with 
much effect, both at the professional associations, 
such as the Institutions of Naval Architects and of 
( ivil Engineers, and before more popular audiences 
in his lectures and addresses at the Society of 
Arts, and the British Association. 

He held his office till 1902, when he resigned. 
His resignation, partly due to failing health, was 
precipitated by a blunder made in the construction 
of a Royal Yacht, for which he was nominally 
though not actually, responsible. The work which 
be carried out during his 17 years' tenure of office is 
described in full detail by Mr. Manning, and the 
record is a long and honourable one. 

When he left the Admiralty he was disposed to 
retire entirely from further work, but the advice and 
solicitations of several warm iriends induced him 
as his health recovered, to resume. He became 
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« Director of the firm of Messrs. Swan and Hunter 
and in that capacity assisted in the design and 
-construction of the two great (^inarders, 
Mauretania and Lusitania. 

He was President of the ( ivil Engineers in 1902, 
and was President-elect of the British Association 
•at the time of his death. He was ('hairman of 
the Council of the Royal Society of Arts in 1908, 
and was one of its Treasurers at the time of his 
death. The warm interest ho took in the Society 
•during the closing years of his life was increased 
by the fact that as a boy he had been very successful 
in its examinations and had taken a number of 
•certificates,* 

Reference lias already been made to Lord 
Ceorge Hamilton’s generous eulogy of Sir William 
White's public services and })ci-sonal character. 
Perha|is it may be permitted to another contem- 
porary who knew Sir William well during the 
last years of his life, and was closely associated with 
a certain portion of his extra-professional acdivitie.s, 
to conclude this notice with a w'ord of tribute 
to his kindly nature and unselfish disjiosition. 
He was always ready to promote any cause 
which ap{)caled to his sympathy, to help any 
institution which deserved Ids aid, and his death 
ten years ago, was rnourrs^d hy a large circle *)f 
friends who appreciated his abilities, and regarded 
with alTection his kindly generous nature. 

H. T. W. 


• Fuller dets lift <)f Sir William White’s assochitlou with 
the Society will be found in tlic obituary notice in tJn* 
Jounml, 7th Marcii, 191:1. 


OBITUARY. 


Sir HenrV Kimber, Bt. Sir Henry Kirnbcr 
died at his residence in Putney on IXv.cmbcr 
18th, at the age of ill). He had been a member 
of the Royal Society of Arts for 47 ycar.^, having 
been elected in 187(1. 

Born in 18111, he was educated at Uiiivcrsitv 
(.’ollege, London, and w'as admitted a solicitor 
in 1858. Ho founded the well-known firm of 
Kirnbcr and Ellis, now Kimlxi.y, Williams and 
Oo., from which he rctireil in 181)0, During his 
professional career of 40 years he was engaged; 
in many famous cases, prominent among which 
were the “ Balham Mystery ” and the scandals 
in connection with the Grosvenor Hotels Company. 

Sir Henry Kimber was a director or chairman 
of many railways and industrial companies, includ- 
ing, d^mong others, the South Indian Railway, inc 
Pondicherry Railway, the Royal Swedish Railway, 
the ('’apital and Counties Bank, the Nabai Jjanu 
and Colonization Company and the (Colonist Land 
and Loan Corporation. He entered Parliament as 
conservative representative of Wandsworth in 
1895, and retained the seat till 1913. He worked 
hard in the endeavour to correct electoral anomalies 
by a fair scheme of rddUtribution, and he rendered 
much valuable service on Parliamentary committees. 


VENEER INDUSTRY OF FINLAND. 

The veneer and plywood industry in Finland was 
founded during the war and has developed rapidly. 
There are now seven factories, with a total yearly 
production of about 30,(X)0 tons of veneer. The 
50 lathes in operation aro being increased to 58. 

The best qualities of veneer arc used for furniture 
and ceilings, etc., the poorer qualities being used 
for the manufacture of packing boxes of various 
kinds, especially tea chests. About 30 to 40 yjcrcent. 
of the exports of veneer consist of tea chests. 

The exjiorts during 1922 amounted to about 
20,tX)0 ions, being about 100 per cent, more than 
the corresponding figures for the preceding year. 
^J’hc exports have gone almost exiilusively to Eng- 
land, small quantities only having liecn shipped 
to Belgium and the Netherlands. 

It is reported by the United States Consul at 
Helsingfors that one of the largest veneer factories 
in Finland has Ijeen greatly enlarged of late and 
has taken up the manufacture of a new veneer 
called “ Tarso,” said to be patented in 15 countries. 
The manufacture of “ Tarso " veneer consists of 
imitating inlaid work and wood mosaic on veneer 
by moans of photography in such a way os to show 
all original colours, these being burned into the 
wood. The price of “ Tarso ” voiujcr is stated to 
1)6 only about three times that of common veneer 
and an unlimited number of copies may be made 
from a plate. It is expected that “ Tarso ” will 
find a good market, especially in the cabinet- 
making industry. 

MEETINGS OF THE SOCIETY. 

Ordinarv Mkrtinc;s, 

Wednesday evi*nings, at 8 o’clock : — 

January 23. — C. Albert Smith, “ Cine' 
inatography in Natural Co loin's — fiirtlier 
Developments ” (witli illustrations — serenes 
from H.R.H. The Prince of Wales’s Tour 
in India). 

January 30.— Sir Richard* Arthur 
Surtees Pauet, Ht., “The H story, 
Develo})ment and Commercial Uses of 
Fused Silica.” Sir Herbert Jackson, 
K.B.K., F.R.S., wiilpredde. 

February 0. -Iyemasa Tokuuawa, 
O.B.E., Fii'st Secretary to the Japanese 
tlmbassy, “ The Earthquake and the Work 
of Reconstruction in Jayian.” Lord Ask- 
WITH, K.C.B., K.C., D.C.L., Cliairnian of 
the Council, will preside. 

February 13. — H. Maxwell-Lefroy, 
Professor of Entomology, Imperial 
of Science and Technology,., “ The 
Preservation of Timber from the Death 
Watch Beetle.” Sir Aston Webb, K.C.V.O., 
C.B., P.R.A., will preside. 

February 20. — Pkrcival James Bur- 
gess, M.A., F.C.S., Chairman, Rubber 
Growers’ Association, “ New Uses for 
Rubber.’* 
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Fsbruarv 27.— 

March 6.— Majoh-Genbral Sir Fabiah 
Ware, K,C.VjO., K.B.E., C.M.G., CJi.^ 
Vice-Chairman, Imperial War GravoH Com- 
miBsion, “ Building and Decoration of the 
' War Cemeteries.” 

March 12. — ^Alan A. CAMi»BELr>SwrNTON,. 
■ F.R.S.,. late Chairman of tlie Council, 
. *'* Recollections of some NoUibb Scientific 
, Men.” (Illustrated by Photojiriphs.) 

March 17. -R.. L. Robinson,. Meinlier of 
! the Fomstry Commission, “ The Fon^sts 
and Timber Supply of Novili Amciicu.” 

March 24. — NealViiieen, “The Fkliing 
Industry and its By-Products%”^ 

] Dates to be hemaftor aiiiiouiiced :• — 

I Sir Lynden Mac assk y K . I > . E., “ London 

* Traffic.” 

•I Charlks S. Mykrs, C.B..Pj.,. M.D.,. Sc.D.,, 
j F.R.S., Dii*ector, National institute of 
rndustrial Psychology,, “^Tho Use of 
Psychological Tests in the Selection of a 
Vocation.” 

T. Thorne Baker, “ PlK)togra|)hy in 
Industry, Science aiul Medicine.” 

Mr-s. Arthur McGrath (Hosita Forbes), 
‘^‘The Position of the Ai*abs in Art and 
Literature.” Lord Askwith, K.C.B., K.C.,, 
D.C.L., Chairman of the Council^ will 
preside. 


Indian Section* 

Friday afternoons at 4.30 o’clock 
January 4.- -Bkkjadier-Generab 11 A.. 
VouNo, C.LE., CJLK.i lah* R.A., Director 
of Ordnance Factories, India, 1917-21, “The 
Indian Ordnance Factories and Indian liulus- 
trics.’^ (general Sir Edmund Barrow, 
(LC.S.I, Member of the Council t*f 
India, will preside. 

January 18.— Cou)nkl H. L, Cros- 
THWAIT, C.I.E., H.E., retd., late Super- 

intendent, Survey of India, “The Survey 
of India.” Sir Thomas H. Holland, 
K.C.S.I., K,C.I.E., LLJ).r D.Sc., F.R.S., 
Rector, Imperial College of Science and 
Technology, will preside. 

February IoA-Sir Richard M. Dane, 
K.C.I.E., CommisBioner North India, Salt 
Revenue, 1898-1907 ; Foreign Chief In- 
spector, Salt Revenue, China', 1913-18, 
“ Salt Manufacture in India and China.” 

May 2. — Jocelyn F. Thorpe, C.B.E., 
D.Sc., Ph.D., F.R.S., F.m, F.C.S., Pro- 
fessor of Organic Chemistry, fmperial C*ollege 
of Science and Technologyr Chemical 
Research, in India,.” • 


Date to be hereafter announced :■ — 
Bhupendra Nath Basu,. M.A., Vice- 
Chancellor of Calcutta University, “The^ 
Vedantic Philosophy of the Hindus.” 

Dominions and Colonies* Section. 
Tuesday afternoons at 4.30 o’clock ; — 
February &^F. W. Walker, ” The* 
Commercial Future of the Backward Races,* 
with Special Reference to Pa[)ua,” Sib*- 
Oeorob R. Le HuNTEr G‘.C.M.G., will 
preside. 

May ^7. — C, Gilbert Cutxis,. D.Sc.,. 
M.I.M.M., Pi ofe sor of Economic Mineralogy,/ 
Imperial College of Science and Technology,. 
“The Geology and Mineral Resources of. 
Cyprus.” 

Date to be hereafter announced r — 

The Hon.. T. G. Cochrane, D.S.O.,. 
Empire Oil: The Progress of Sarawak.”' 

Cantor Leoturbsk 

Eric Keightley RiDKAf., M.B.E.,, 
BjI., Ph.D., D.Sc., F.I.C., The Chemical 
Laboratory, The University, Cambridge,. 
“ Colloid Chemistry.” Three Lectures.. 
January 21, 28 ;r February 4. 

Edward Victor Evans, ().B.E., F.I.C.,. 
Chief Chemist, South' MetiDpolitan Gas- 
Company, “ A Study of the Destructive 
Distillation of Coal.’' Three lectures.. 
February 25, March 3,. 10.. 

Cobb Lectures.- 
Monday evenings, at 8 o'clock : - 
Dr. T. Slater Prm^e, Dii-ector of* 
Research, British Photogra]>hic Research* 
Association, “ Certain Fundamental 
Problems in Photography.” Three Lectures.. 
March 24, 31 ; April 7. 


Dr. Mann Juvenile Lectures. 

, ^SpedcU ticket» are required for these Lectures.)^ 
Wednesday afteniooiis, at 3 o’clock : — 
Dr. William Arhur Bone, F.R.S.,, 
Professor of Chemical Technology, Imperial. 
College of Science and Technology. “ Fire 
and Explosions.” Two Lectures, January 
2, 9. The Lectures will l>e fully illustrated 
with experiments. 

^ Mrs. Julia W* Henshaw, FJl.G.S.,. 
Croix de Guerre, “ Among the Selkirk. 
Mountains of Canada- (with ice-axe and 
camem).” One Lecture. January 16^ 
The Lecture will be fully illustrated witb^ 
band -painted lantern slides^ 
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NOTICE. 


NEXT WEEK. 

Wednesday, Januaby 9th, at 3 p.ra. 
(Mann Juvenile Lecture.) Dr. William 
Abthttb Bone, F.R.S., Professor of Chemical 
Technology, Imperial College of Science 
and Technology, “ Fire and Explosions.” 
(Lecture II.) The lecture will be fully illus- 
trated with experiments. 

Special tickets are required for this course 
and for the Mann Juvenile Lecture by Mrs. 
JuMA W. Henshaw, F.R.G.S., Croix de 
Guerre, entitled “ Among the Selkirk 
Mountains of Canada (with ice-axe and 
camera),” to be delivered on Wednesday, 
January 16th, at 3 p.m. A few tickets for 
both courses are still left, and these will be 
issued to Fellows who apply for them at once. 


PROCEEDINGS OF THE SOCIETY. 


INDIAN SECTION. 


SIR GEORGE BIRDWOOD MEMORIAL 
LECTURE. 

Friday, December 7tii, 1923, 

Sib Charles Stuart Bayley, G.C.I.B.f' 
K.C.S.I., in the Chair. 

The Chairman said that it waa with very great 
regret that he had to announce what, he knew, 
would be a grievous disappointment to the audience, 
as it wae to himself — ^that the Secretary of State 
for India was unable to be pieaent to take the 
Chair. Lord Peel had looked forward very much 
to presiding that afternoon, and had written him 
the following letter : — 

India Office, 

^ London, S.W.l. 

7th December, 1923. 

**My d^r Sir Charles, 

”It is with very keen disappointment that 
I find myself prevented at the eleventh hour 
from carrying out my promise to preside at the 
Sir Gleoige Birdwood Memorial Lecture this after- 
noon. Unfortunately elections are no respecters 


of ministers, whether members of the Lower of. 
Upper House ; and I to my cost have paid the 
fjenalty by succumbing to an attack of election 
sore throat, which makes it ipiito impossible 
for me to speak with any pleasure to myself or my 
hearers. My only course is to submit to tliis 
infliction and to treat it patiently with two or 
throe days’ rest. I must ask you to express n\y 
most sincere apologies to the Royal Society of 
Arts, to Mr. Digby, the Secretary, and above all 
to Mr. Foster, to wha^^e lecture I had been looking 
forward with that keenness of interest which must 
inspire everyone who knows his record and hopes 
to hear him speak on a subject which ho has made 
so i)eciiliarly his own. Will you please also expi'css 
to those who will bo attracted by Mr. Foster’s 
name to come to the meeting this afternoon my 
envy of their good fortune which it Is not my 
privilege to share ? 

Youi’s sincerely, 

Pbkl. 

In the circinnstancos it had devolved on himself, as- 
(’hairnian of the Indian Section of the Society, 
not to fill Ix)rd Peel’s place, because he could not 
pretond to do that, but to occupy tlio Chair, and 
in that capacity he hod the great pleasure of 
introducing Mr. Foster. It wa.s superfluous to do* 
so, because to everyone who was interested in India 
as she had been, and to a great extent as she is 
to-day, Mr. Foster’s name was thoroughly well 
known. Everybody knew how Mr. Foster hod 
worked in the India Office, and what valuable work 
he had done. What everybody did not know wa» 
a secret which he had recently learned with surprise,, 
namely, that Mr. Foster’s labours in the India 
Office had extended over a period of more than 40 
years. In that time Mr. Foster had acquired an 
unrivalled knowledge of the activities of the 
East India (’ompany and of the Administration 
of India under the C>own, and the results of 
his researches and studies wore embodied 
in works which now formed a part of every 
decently equipped library dealing with Indian 
subjects. In the ordinary course, Mr. Foster would] 
have retired at about the present time, but, happily 
tor India and for students of Indian history, 
official routine had not been allowed to deprive 
India of his services, and he now appeared, no 
longer as Registrar but under the more dignified 
and appropriate title of Historiographer. They 
all congratulated Mr. Foster and themselves on the 
fact that he was staying on to continue his work and 
that such a high honour had been bestowed upon 
him. 
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THE ARCHIVES OF THE 
HONOURABLE 
EAST INDIA COMPANY. 

By WiLUAic Fosxbb, C.I.E., 
Historiographer, India Office. 

Previous lectures in this series have re- 
oalled to our memories Sir George Bird- 
wood’s affection for the peoples of India 
and the services he rendered to that country 
both in the promotion of its industrial arts 
and in securing a proper appreciation of 
Indian artistic skill, alike in painting, 
sculpture, and architecture. This afternoon 
it is my privilege to discourse upon another 
subject to which his many-sided genius 
paid no small amount of attention, with 
results that still claim our gratitude. 

For the reason of his interest in the 
history of the relations between India 
and tliis country we have not far to look. 
His connexion with Plymouth, not only 
-as the home of his ancestors but as the 
scone of his own boyhood, had imbued 
him with a veneration for the sixteenth 
and seventeenth century navigators ; while 
the picturesque side of the trade, especially 
in the early days, appealed strongly to 
his vivid imagination. Moreover, to say 
nothing of collaterals, his father, grand- 
father, and great-grandfather had been, 
like liimself, in the service of that Company 
which, as he once wrote, was in his eyes 
“ the greatest and most beneficent trading 
organisation of any age or nation.” In- 
tensely patriotic, he gloried in the stirring 
story of the acquisition of British supremacy 
over the Indian peninsula ; and tq him 
every detail of that story was of interest, 
and every document relating thereto was 
•acrosanct. 

The earliest sign of his attention to the 
subject of the Anglo-Indian records was 
given . by an anonymous communication 
to the Athefuieum of 22nd February, 1873, 
in which he commented sarcastically upon 
the destruction of documents that took 
place after the transfer of the records 
to official custody. Not long afterwards he 
received, in his capacity of Curator of the 
Museum, a box which had been lying for 
some time in the Political Department ; and 
thisj on being opened, proved to contain forty 
parchment dpeuments,, including many of 
the Company’s charters.. On these Dr. 
Birdwood (as he then was) submitted in 
April, 1876 , an interesting report, in which 


he had the assistance of Mr. W. N. Sainsbury, 
of the Public Record Office. Subsequently 
he was asked to examine and report upon a 
large collection of records, chiefly of the 
seventeenth century, which had never been 
closely investigated. The main body of the 
records, from 1702 onwards, had always been 
well cared for, both at the East India House 
and at the India Office : but these relics of an 
earlier time had been comparatively 
neglected. In November, 1878, Birdwood 
presented a detailed report, dwelling with 
enthusiasm upon the great value of the 
collection, especially in relation to the 
economic history of India. The report was 
not made available for general use until 
1891 ; but copies of the official edition 
were widely circulated, and the interest 
thus aroused contributed largely to the 
creation in 1884 of a Registry and Records 
Department at the India Office, under Mr. 
F. C. Danvers. The measures thereupon 
taken to classify and publish the official 
archives never lacked Birdwood’s support 
and the benefit of his advice ; while he 
himself took no mean share in the work 
of publication. When in 1886 the first 
volume of the East India Company’s 
Court Minutes was published at the expense 
of an American (Mr^ Henry Stevens), Bird- 
wood contributed an admirable preface. 
This led to an offer from Mr. Quaritch to 
publish another volume of records, to be 
chosen and edited by Sir George, and the 
result was the issue in 1893 of The First 
Letter Book, Another example of his interest 
in the subject is the work entitled Relics 
of the Honourable East India Company, 
published in 1909. This volume is lying 
in a .prominent position on his desk, in 
the picture I now show, which represents 
Birdwood seated in his room at the India 
Office. 

In saying something to-day about the 
Company’s records, I do not propose to 
weary you with an elaborate account of their 
classification and contents. That side of 
the subject li&s been dealt with in a paper 
read before this Society by Mr. Danvers 
in 1890 ; and, moreover, about five years 
ago the India Office issued a little handbook 
intended to guide the student through the 
labyrinth of archives. I might dwell upon 
the fact that the India Office collection is 
the second largest accumulation in England : 
that in range of subject it approaches the 
Public Record Office itself : that it provides 
better material for the' history of India 
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than can be found in any Indian record 
office : that in addition it contains masses 
of information about other parts of the 
Empire^ such as Ceylon, the Cape, St. 
Helena, the Straits ^ttlements, and also 
about China, Japan, Egypt, Persia and 
other Asiatic countries. All this, however, 
is perhaps already known to you ; and my 
aim this afternoon will be to enable you, 
with the aid of illustrations, to gain some 
idea of the more important classes of 
documents, and thereby to understand the 
value fund interest of the historical materials 
which still await investigation by students. 

The first series to which your attention 
is directed is that known as the Parchment 
Records, which includes many of the 
charters granted to the East Lidia Company. 
Of these the earliest now surviving is that 
granted by Charles II. on 3rd April, 1661, 
the last sheet of which is here shown. As 
will be scon, the document has been sadly 
misused. Part of the ornamental border 
has been cut off ; and although the arms 
of the Company (i.e., the arnis of the OKI 
Company, 1600-1709) are still at the top 
of the page, the corresponding drawing at 
the bottom has been stolon. The seal, too, 
is missing. This charter is a landmark 
in the history of the Company, granting, as 
it did, power to make war or jDeace with 
non-Christian nations, to fortify settlements, 
and to maintain garrisons. Such powers 
were sought, not with any aggressive aim, 
but solely to legalize the Company’s position. 
It already possessed fortified settlements 
at Madras and St. Helena, for which soldiers 
had to bo recruited; while its right to 
conclude agreernents with Asiatic Powers 
had recently been called in question. 

Our next illustration reproduces the first 
page of a volume containing the subscrip- 
tions towards the two million loan w^hich 
was the condition for the establishment 
of a new East India Company, under the 
authority of an Act of Parliament passed 
in 1698. The subscription list was opened 
at Mercers* Hall on 14th July, 1698, and 
Macaulay has described the rush of investors 
to enter their names. On the page here 
shown the first entry is one of £10,000, 
subscribed by the four Lords of the Treasury 
on behalf of King William III. All four 
subscribed also on their own bchalfs ; 
while among other names we notice those 
of the Duke of Shrewsbury, the Earl of 
Portland, the Earl of Montagu, the Earl of 
Ranelagh, and the Earl of Orford (better 


known as Admiral Russell, the victor of 
La Hogue). The seals and signatures under- 
neath are those of seven of the com- 
missioners appointed to superintend the 
reception of the subscriptions. 

As a consequence of the success of this 
subscription, a royal charter was jssued on 
5th September, 1698, establishing a new 
East India Company. It is a sign of the 
changed circumstances that this charter 
(of which the first sheet is now shown) is 
expressly stated to be issued in accordance 
with an Act of the legislature, whereas 
previous grants had been made at the will 
of the sovereign. In the top loft hand corner 
will be noticed a portrait of King William. 

One clause in this charter required the 
Company to put a chaplain on board every 
vessel of 600 tons or upwards. The result 
was that, for the next three quarters of a 
century, the Directors carefully avoided 
chartering more than 499 tons in any one 
ship. 

Following that charter wo liave the grant 
of aims by the College of Heralds to the 
New Company, dated 13th October, 1698. 
These arms were adopted by the United 
Company when the old and now bodies 
were amalgamated in 1709, and they con- 
tinued to be used down to 1868. The crest 
— ^irreverently nicknamed the “oat and 
choose ” — was often used separately as a 
badge of the Company, and it may still 
be seen on many of the chairs in the India 
Office. 

Another document belonging to the same 
collection is an original letter from James I. 
to Shah Abbas of Persia, dated 14th 
February, 1622, requesting the Shah to 
favour and protect the English merchants 
trading in his country. This letter found 
its way into the possession of the Koninglijk 
Oudheidkundig Genootschap of Amsterdam; 
and in 1894 that Society, at the instance of 
Mr. Danvers, generously presented it to 
the Lidia Office. It is particularly interesting 
as a specimen of the royal letters which, 
in the early part of the seventeentli century, 
were freely sent to Eastern monarchs at 
the suit of the East India Company; and, 
doubtless, the letter which Sir Thonjas Roe 
presented to the Emperor Jahangir at the 
time of his embassy was similar in appear- 
ance to the document on the screen. 

Turning to the administrative records, 
the first section that claims our attention 
is that of the Court Minutes, of which, with 
a few exceptions, the Lidia Office possesses 
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a complete series from 1599 to 1858. The 
first example to be shown is part of the 
record of the meeting held on 24th 
September, 1599, to arrange for the despatch 
of an expedition to the East Indies and to 
elect representatives to manage the details. 
The list * of those . present contains some 
interesting names. It is headed, as will be 
seen, by Alderman Sir John Hart, who had 
been Lord Mayor in 1589-90. He was elected 
Governor of the Company in 1602, but 
refused to serve. Then come four more 
Aldermen, including William Halliday, who 
was Governor froiii 1621 until his death 
in 1624. The next person mentioncxl is 
Richard Staper, whose promotion of the 
journey of Ralph Fitch to India in 1583 
is well known; while low’cr down w'ill be 
found the name of John Eldred, who \vas 
one of Fitch’s companions for ]mrt <^f the 
way on that memorable expedition. 

Skipping a period of over sixty years, 
we come to the time of the Gn^at Fire. 
Here is the i*ecord of the first Court meeting 
held after that calamity, namely, on lOth 
September, 1666. Though the East India 
House escaped the flames, it was for a time 
in danger, and the books and other objects 
of value were hurriedly removed to Milo End 
and Stepney. At this meeting they were 
ordered to be brought back, and the thanks 
of the Court w^ere awarded to those who had 
superintended the removal. A refusal was 
also given to the request of a habenlasher, 
whose premises had been burnt and w’ho 
hoped that the Company would let him have 
part of the front of their house for a 
shop. 

It would be easy to spend the ifist of our 
time in producing entries of interest from 
. this valuable , series ; but T rmist limit 
myself to one more, and that shall be the 
record of the vote (on 24th April, 1799) of 
£10,000 to Lonl Nelson, in recognition of 
his victory at the Battle of the Nile- -a 
victoiy which shattei*od Napoleon’s dream of 
making Egypt a stepjnng stone for the 
Evasion of India. It will be seen that an 
attempt was made to reduce the grant to 
£5,000, but in the end the original proposal 
was carried. The next slide shows Nelson’s 
effusive letter of acknowledgment (written, 
of course, with his left hand). In it he 
refers to the fact that in his yoimger days 
had himself served imthe East Lidies. 
The ori^al letter, framed, now hangs 
in the reading-room of the India Office 
library. 


From the Court Minutes we may go to 
the letters sent by the Dii^ectors to their 
servants in the East. Dow'n to the year 
1753 those letters were copied into volumes, 
now known as the Letter Books. Prom 
this series we give two specimens. The first 
is a page of a letter to Surat in March, 1668, 
announcing that the King has been pleased 
to bestow upon the Company the Island of 
Bombay, and ordering that possession should 
be taken as soon as ix)ssible. Directions are 
given for “ the establishing of a good 
government,” and the factoi-s are enjoined 
to “incorage the natives that are there 
and invite others to come thither.” The 
second specimen is part of a letter ac^dressed 
to Madras on 12th DecemlDcr, 1687. It 
is generally assumed to have been dictated 
by Sir Josia Child, who was then Governor, 
and it contains the oft-quoted passage in 
which a hope was expressed that the 
hostilities then being carried on with the 
Mogul authorities in Bengal woiilrl result 
in laying “ the foumlation of a large, well- 
grounded, sure English dominion in India 
for all time to come ” — an exi^ectatioii 
that was woefully disappointed by the 
outcome of the war. The importancH* 
attached by the Directors to clear hand- 
writing is well shown by the )>enmanRhip 
of this series and the Couit Minutes. . 

From 1753 onwards the eo[>ies kept at 
the East Ind'a House of letters sent tn 
the East were arranged in several series, 
according to the Presidency to which they 
were addressed. These comparatively 
modern documents have nf)t thcj quaintness 
of the earlier ones, and I have not thought 
it necessary to show any of them this 
afternoon. One special feature (with which 
it is difficult to deal by means of photo- 
graphy) is that from 1784 onwards they 
show the red -ink alterations made in the 
original drafts by the Board of Control — 
the Government department formed in 
that year to supervise the Company’s 
administration in all branches save that 
of commerce. 

An interesting example of the cnnsor\'a- 
tism of the Company is the fact that, from 
the very beginning right down to 1858, the 
Directors’ letters were subscribetl “Your 
loving friends.” Sir George Birdwood 
once quoted this as a proof of the excellent 
relations that subsisted between the 
Company and its servants ; but I fear that,, 
when it closed (as it often .did) a letter of 
stinging rebuke, it was regarded by the 



January 4th, J9S4» 


JOURNAL OF THE ROYAL SOCIETY OP ARTS. 


109 


recipients as nothing more than a conven- 
tional formula. 

From the letters sent to the letters 
reooived is an easy transition ; and here we 
have the added interest that in most cases 
we are dealing with originals, not copies. 
For the sev^enteenth century tlieso docii- 
luents ai*e mostly to be found in one collec- 
tion, known as the “ Original Corres- 
pondence.” From its riches it is difficult to 
make a selection ; but 1 now show three 
siKJcimens. The fimt is the earliest of the 
letters now extant. Jt was written at 
Bantam (in Java) on Kith December, 1607, 
to advise the Company of what was happen- 
ing in that distant factory, and was i*eceived 
in Septeml^r, 1608. As will be seen, the 
document has suffei’od some damage, and 
parts are difficult to decipher. One of the 
^signatories, (labriel Towei'son, was the 
cliief of the Englishmen put tc» death by 
the Dutch in 1623, in what was called the 

Massacre of Ainboyna.” The next slide 
reproduces a letter from Sir Thomas Hoc. 
whoso emhass.v' to the Kmpei'or Jahangir 
is well known. This epistle, which is in the 
ambassador's luuulwriting, was dated at 
Ajmer on 27th April, 1616, and addressed 
to the Rev. William l^cscke, the cha)3lain 
at Surat. In it, alluding to the Mogid 
(-ourt, Roe says : “ T never imagined a 

prince so famed (;ould live so meanly. 
All his wealth is no woonder ; the Norose 
[Nauroz^, at which tyme all is exposed, is 
4i poore May game. Religions infinite, 
lawes none. In this confusion what can bee 
ox{)ected ? ” As an accompaniment to 
this letter, a portrait of Roe may be of 
interest. It is from the painting in the 
National Portrait Callery, which is con- 
sidered to Ix' a copy of the original portrait 
by Miere veldt. 

The third specimen is part of a letter 
from the Bengal factors to the Company, 
dated 30th September, 1689, and signed b\' 
Job Charnock (whose name is for ever 
associated with the foimding of Calcutta), 
Francis Ellis, Jeremiah Peachey, and ilohn 
Beard. In it the writei-s reaffinn their 
cpnviction that “ Chutanuttee ” (the future 
Calcutta) is the most suitable place for 
the headquarters of the English in Bengal. 
Ellis succeeded Cliamock as Agent at 
Calcutta; while lat<er on Beard held the 
same post, with the* higher title of President. 

The next exhibit is the concluding portion 
of a letter from Fort St. David, dated 17th 
Octo]^r, .1746, announcing that Madras had 


been captured by the French on the lOth 
of the preceding month. The letter is siigpn^ 
by the CJovemor and Council of Fort St. 
David, which, in consequence of the loss 
of Madras, had become the seat of govern- 
ment. 

By way of counterpoise to this melancholy 
doemnent, I next show a holograph letter 
from Lord Clive, written on 18th April, 
1767, congratulating the Company upon 
the capture by his troops of Ctandemagore, 
the headquartei's of the Fi-ench in Bengal. 
It is a brief, soldierly epistle, which yet 
conveys something of the force and direct- 
ness characteristic of that remarkable man. 
As a pendant J inst'rt here a portrait of 
Clive, from the painting by Sir Nathaniel 
Dance, in the National Portrait Gallery. 

Turning now' to more peacefid subjects, 
here is a holograph letter from Warren 
Hastings to the Secretar\' of State (Lord 
Rochford), dated 4th December, 1774, 
expressing his gmtification at having been 
appointed Governor-General, and lamenting 
the differences that had already arisen 
betw'een him aiul his new" colleagues from 
England. 

Another grei.t name is recalled by the 
.succeeding slide, which reproduces a letter 
from Lowl Mornington (afterw'ards the 
Marquess Wellesley), announcing to the 
Court of Directors that ho had arrived in 
India and had assumed charge of the post 
of Governor -General. Only one side of the 
lettei- appears in the photogi’aph. 

Next comes part of a letter from His 
Lordship’s brother. Sir Arthur Wellesley, 
the future Duke of Wellington. It was 
written from No. 11, Harley Sti*eet, on 
11th April, 1807, and forwrarded to the 
Directors a memorandum correcting certain 
erroneous statements concerning the battle 
of Assay o. 

After seeing so many documents, it piay 
be a relief if 1 give three or four slides 
repi’esenting the East India House itself. 
The fii-st view is of the original building 
on the site, known as Craven House, owing 
to its being the proijerty of Sir William* 
Craven and his son, the famous Earl of 
Craven. This building was rented bj'^ the 
Company in 1648, and purchased about 
sixty yeai-s later. The representation here 
given is taken, as you will see, from the 
shopbill of William Overley, a joiner, who 
is shown in the foreground as occupying 
a small shop in the front .of the House. 
The next slide shows the same premises, 
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after their reconstruction at the beginning 
of ^he reign of George II., though the 
picture itself was drawn towards the end 
of the century. The East India House is the 
long building on the right. The third view 
is of the House in a still later stage, wh^n 
it had been rebuilt by Jupp in 1796-9. 
Here we are looking up Leadenliall Street 
towards Cornhill. In the distance are the 
churches of St. Peter and St. Michael. 
Finally, we have the Directors’ Court Room. 
Conspicuous in this is the Chairman’s seat, 
now used at the India Office by the Secretary 
of State for India. )Some of those present 
this afternoon will recognise other items of 
the furniture, particularly the tables and 
the door, as being now in the India Office 
Council Room. 

We next proceed to consider another great 
division of the records, namely, the volumes 
recording the consultations or proceedings 
of the various administrations in India. 
From the earliest days the Company insisted 
upon corporate responsibility among its 
servants in the East. Every matter of 
importance had to be debated by the 
factors on the spot, and records of these 
consultations, signed by those taking part, 
had to be sent home for information. As 
the niunber of factors increased, it became 
the practice for only the seniors to meet 
in consultation, and this assembly hardened 
into a Council of a fixed number. There is 
thus an unbroken continuity between the 
earliest meeting of a few factors at Surat 
and the present day deliberations of the 
Viceroy and his Council. The picture on 
the screen gives the record of a consultation 
held by the Surat President and his 
associates on 26th February, 1620, John 
Bickell, commanding the Fleet, being also 
present. The list of those attending includes 
Thomas Kerridge (the then President), 
Thomas Rastoll (President in 1621-25 and 
30-31), Giles James, and Edward Heynes 
(Roe’s former secretary). 

Passing over a period of 160 years, we 
^come to a page recording the proceedings 
of the Government of Bengal in the Secret 
Department on 20th July, 1780. At that 
meeting the Governor-General (Warren 
Hastings) handed in a minute, written 
more than a fortnight earlier, which pro- 
voked. the famous duel between him and 
Philip Francis. Of the latter Hastings 
wrote in his minute : ‘‘ I Jud^ of his public 
conduct by my experience of his private, 
which I have found to be void of truth 


and honour and directly this came to the 
knowledge of Francis he issued a challenge. 
As you all know, the result of the meeting 
was that Francis was wounded, and he 
went home not long after. It is interesting 
to speculate what the consequences might 
have boon, had the encounter ended 
differently. 

This soems to be a suitable place to 
introduce a portrait of Warren Hastings. 
It is from a painting by Lemuel Abbot,, 
painted about 1796. Hastings himself 
thought it a good likeness, and distributed 
replicas among his friends. The photo- 
graph here reproduced is from one of these, 
given by Hastings to David Anderson in 1 797» 

A present-day subject of controVl^rsy is 
recalled by the next slide, which shows the 
entry, oii the Proceedings of tho Govern- 
ment of Bengal, of a letter from Sir Stamford 
Raffles, dated 13th P\^bi nary, 1819, annoimc- 
ing his occupation of the Island of Singapore, 
and dwelling upon the importance of the 
new acquisition. This docMiment is an 
opportune reminder of the fact that it was- 
to the foresight and energy of one of the 
East India Company’s servants that this, 
notable addition to the Empire was due. 
It also reminds us that the India Offico 
records are of primary iTrqx)rtanco for tho 
history of many of the British colonies — 
a fact which is slowly being recognised. 

Besides the records of the East India 
Company, the India Office archives include 
the doemnents of the Government Depart- 
ment known as the India Board or Board of 
Control, which, as already noted, was 
established in 1784 to supervise the- 
Cornpany’s administration of its possessions 
in the East. These records consist largely 
(though not exclusively) of the minutes of 
the Board and its correspondence with tho 
Directors ; and since they only indirectly 
concern the subject of the present paper,, 
it will perhaps suffice if I exhibit one speci- 
men, namely, part of the record of the 
first meeting of the Commissioners. This, 
was held on 3rd September, 1784, when His 
Majesty’s commission was read and those 
present, including, it will be seen. Lord 
Sydney (Secretary of State), William Pitt,, 
and Henry Dundas, took the required oath 
to fulfil their duties faithfully and give their 
best advice and assistance for the good 
government of the British possessions in the* 
East Indies. 

It is often supposed — and not unnatuiaUy 
— ^that the India Office archives miUBt contain 
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a large number of documents in Oriental 
languages — ^particularly Persian, which was 
for so long the medium of diplomatic 
correspondence and the language of the 
Company’s law courts. As a matter of fact, 
this is not the case. Among the very early 
records there are some documents in 
Japanese, which have been copied and 
published by students from that country, 
as interesting specimens of the language 
in its seventeenth century stage. 
Occasionally, too, one cornos across 
documents in other Oriental languages, 
in most cases Persian. But this is ex- 
ceptional ; as a rule, the originals W'ere 
not sent home, for two reasons. Jn the 
first place, they might be needed at any 
time in India for production in case of 
dispute : in the second, they would he of 
little or no use in England, where transla- 
tions would serve all the requirements of 
the Comi)any. In the latter part of the 
eighteenth century, however, certain Indian 
rulers wrote from time to time to the British 
sovereign ; and these letters, which, of 
course, came in original, may occasionally 
be met with in the archives of the India 
Office. Here is a specimen, namely, a letter 
from Mir Jafar, Nawab of Bengal, to King 
George 111., written apparently about the 
end of 1764, am^oimcing the removal of 
Mir Kasim and his own resumption of the 
maanad. The Nawab begs for a reply, 
undertakes to pay whatever is due from 
him, and expresses a hope that His Majesty 
will order the Company’s officials to abstain 
from interfering in the administration of 
the province. 

Next is shown a letter in Malay, from the 
Sulteui of Mindanao (the most southerly of 
the Philippine Islands) to George 111., 
offering an alliance, offensive and defensive, 
and promising facilities for British trade in 
his country. This letter wcw brought home 
by Capt. Thomas Forrest, and is mentioned 
in his work entitled A Voyage to New 
Ouinea. 

The third slide in this section reproduces 
one of the original copies of tlie Treaty of 
Allahabad, 1765, signed on the one liand 
by Lord Clive and General Camac, and on 
the other by Shuja-uddaula, Nawab of 
Oudh. At the top is the seal of the Groat 
Mogul. The witnesses on the English side 
are Edmund Maskelyne (Clive’s brother-in- 
law), Archibald Swinton, and George 
Vansittart ^who was Persian Translator). 
This document, framed, now hangs in the 


reading-room of the India Office Library* 

We go next to the large and important 
collection of Marino Records. This consists- 
largely of the logs anti lodgers of the 
Company’s vessels, oxUmding from 1606 to* 
1866, with, in addition, over 900 volumes of 
miscellaneous records relating to the subject. 
During the seventeenth century the logs 
were kept in ordinary books and in nr rrativo 
form. Hero is a specimen- the first page of 
Captain .Saris’s account of his f)ioneer 
voyage to Jaj)an in 1611-13, with its pious- 
invocation and heading, followed by a 
matter of fact recital of the course of events 
diiy by day. The greater part of this journal 
was printed in 1900 by the Hakluyt Society, 
under the editorship of Sir Ernest Satow* 
Early in the eighteenth century the form 
of the log was systematized, and specially 
printed books were issued for the purpose* 
As a s|X3cimen of these may ha given part 
of a page from the log of the Earl Gannden, 
containing Commodore Dance’s account of 
the action Ix^twoon his merchant fleet and a 
squadron of French mon-of-war off Pulo 
Aor in February, 1804, The record is 
amusingly laconic : “At noon, i>orceiving 
the enemy bear up to attack our imr,. 
made the signal to the hcmlrnost ships 
and tacked towards them. At 12,10 the 
enemy opened their fire on the Roydt 
George^ Ganges^ and ourselves, which we all 
returned ; when al>out one the enemy 
hauled their wind to the E.N.E. Made 
sail after them, as did the fleet.” This fight, 
which saved from capture a fleet of immense 
value, Tnadc a grc3at sensation in England, 
and brought Danc'e a knighthood and a 
pension, Iwsides ].iresents of money to a- 
considerable amount. 

Ships’ logs, we know, often supply the- 
only records available of births, deaths,, 
and even marriages, occurring during tho 
course of a voyage ; and this brings us to* 
another interesting section of the records, 
namely, the registers of such events on land. 
The India Office possesses a large collection 
of returns giving baj)tisTns, marriages, and 
burials of Europeans in the East Indies. 
The Madras series cormnences in 1698, the 
Bombay in 1709, and the Bengal iq 1713; 
while there are also returns for St. Helena, 
Prince of Wales Island, Macao (in China), 
and Fort Marlborough (Java). Returns are 
still received regularly from India, and 
certificates from them are constantly in 
request, since, in the absence of any com*, 
pulsory system of notification of bir^ and 
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deaths, these ecclesiastical registrations are 
generally the only proofs available for legal 
purposes. Of the returns of baptisms, a 
specimen is here presented, which records 
the baptism of Sir George Birdwood at 
Belgaum on 29th January, 1833. It will be 
noticed that the date of birth is given, and 
that to-morrow will be its ninety -first anni- 
versary. For an example of the returns of 
weddings, 1 have chosen the page containing 
the entry of the marriage of Warren Bastings 
with the divorced wife of Baron Imhoff at 
Calcutta on 8th August, 1777. It will be 
seen that the bride gave her maiden name. 
Dr. Busteed says that the wedding took 
place “ most probably very quietly and in a 
private house.” On the same page, at the 
top, is the record of the marriage of (leorge 
Francis Giund to Mademoiselle Werl6e, 
which was solemnized in the house of 
Thomas Motto. The Rev. William .Johnson 
officiated, as he did at Hastings's wedding. 
Ml’S. Grand’s speedy entanglement with 
Philip Francis, and her marriage yearn 
afterwards to Prince Talleymnd, are too 
well knov’ii to need more than a passing 
allasion, 

Owing to the fact that in early days the 
services of a clergyman w’ere seldom available 
•except in the presidency towns, baptisms 
and marriages wore often celebrated by 
laymen holding official i)osi lions, whether 
•civil or military. The pmctico was analogous 
to that which still obtains of British Consuls 
in foreign coimtriew conducting marriages 
between British subjects. The validity 
of such non-ecclesiastical marriages in 
India was sometimes questioned, b\it it was 
generally held that the practice was 
covered by the powers granted to the 
Company. It gradually came to an end 
when the ecclesiastical establishments wem 
inci’eased in the early jjart of the nineteenth 
century. 

As regaixls burials, I reproduce a page 
from the St. Helena returns, recording the 
interment on 9th May, f821, of “ Napoleon 
Buonaparte, late Eini)eror of France.” 
Tlie corresponding record of liis death in 
the St. Helena Consultations is : “ Satuidays 
the 5th, did! General Napoleon Buonaparte,” 
The spelling of the surname in both instances 
recalls the fact that tlie Allied Powers, to 
emphasize Napoleon’s Corsican origin, in- 
sisted: on retaining the original spelling, 
though he himself liad 4ohg ago adopt^ 
a form that looked more French. 

For purposes of family liistory" the pax)ers 


relating to appointments in the Company’s 
services are often of great importance. An 
essential preliminary was to obtain a 
nomination from a Director ; but the 
candidate was then required to make a 
formal application to tlie Court, accompanied 
by evidence of the date of birth and other 
particulars. Hero is a specimen of such an 
application, namely, that submitted by 
Warren Hastings in 1749 for a writership. 
With this WTre forwarded a copy of the 
record of liis baptism and a certificate that 
he had ” gone through a regular course of 
merchants* accoiuits ” under the supervision 
of Mr. Thomas Smith, of Christ’s Hospital. 
Hastings’s school —Westminster — of course 
did not profess to instruct its pupils^in such 
mysteries; but it may perhaps take credit 
for the excellent penmanship of the 
application. 

Ill the parallel series of applications for 
military appointments wo may select the 
one sent in by the late J-*ord Roberts, in 
1849. This is on a printed form, only the 
up])er part of which has been reproduced. 
On the lower part of the page is the nomina- 
tion, which was made by Major-General 
Caulfield, at the instance of the candidate’s 
father, (ileneral Abraham Rolxjrts. By 
that date, of course, the application was 
really for admission* to the Company’s 
Military Seminary at Addiscombe. 

Of all the officials of the Company’s 
homo service the best known is Charles 
Lamb, a sketch portrait of whom, drawn 
€uid etched by his friend and fellow clerk, 
James Brook Fulham, is next shown. 
I^mb wrote of it : “ ’Tis a little sixpennx' 
thing, too like by half, in which the draughts- 
man has done his best to avoid flattery.” 
The costume was, no doubt, that in which 
Lamb performed his daily duties at the 
East India House. The ” massy tomes ” 
in which he day by day recorded transactions 
in tea, cotton goods, and indigo— more 
MSS. in folio,” he said, “than ever Aquinas 
wrote, and full as useful ” — were long 
since sent to the pa}>ern:aker with the Com- 
pany’s other commercial records ; and to-day 
we have little at the India Oflfico directly 
connected with Lamb. His portrait by 
Henry Meyer — by many considered to 
be the best extant — hangs in the room of 
the Under Secretary of State ; the Accoun- 
tant -General’s department, cherjshes a book 
of interest tables in which he inserted 
three mock reviews, alluding to the great 
interest of the work and the way in which 
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tliat intetest rises to the end ; ” but all 
that the Record Department can show 
(besides the references to him in the Court 
Minutes) is four security bonds bearing 
his signature. The Directors were men 
of business, and eVery clerk who had to 
deal with money or keep accounts was 
required to furnish security ; while, if a 
surety died, a fresh bond had to be exccuteci. 
Here is a facsimile of the first bond signed by 
T^mb, in which he and his securities agreed 
to forfeit £600 of lawful money of Great 
Britain, in the event of any delinquency on 
his part. His two sureties on this- occasion 
were his father, John Lamb, and Peter 
Peirson, of whom he gave a sketch in his 
essay on the Old Benchers of the Inner 
Temple. 

Our last slide shows the earliest known 
marine insurance policy, dated in 1657 and 
now preserved among the Java Records at 
the India Oflfice. The policy is for the sum 
of £400, insured on the I’oturn cargo of the 
Three Brothers^ which had sailed two years 
previously on a voyage to Bantam and 
Macassar. The document is of gi*eat im- 
portance in the history of marine insurance, 
and it is interesting to note that the main 
provisions are identical with those contained 
in a Lloyd’s policy of the present day. 
Until a couple of yearn ago it was believed 
that a policy of 1681, preserved at Lloyd’s, 
was the oldest in existence, and the discovery 
that the India Office possessed a much earlier 
one aroused considerable interest in mai*ine 
insurance circles in London, Liverpool and 
New York. We have, therv^fore, in this 
document at once an instance of the richness 
of the India Office records, and a s\iggestion 
that still further discoveries will be made 
whenever this vast mass of documents is 
thoroughly explored. 

In conclusion, I may point out that, 
although this afternoon the illvist rations 
chosen have been those consideAd likely 
to interest an English audience, the archives 
of the India Office, and the related collections 
in India, are as important for Indian as 
for British history. For three centuries 
the two countries have been acting and 
reacting upon each other, to their mutual 
benefit, and present-day JndiA is largely 
the outcome of those relations. The study 
of the steps by which the position of to-day 
has been reached is of interest alike to 
India and to Britain, and it is a task to 
which the scholars of both countries can 
contribute. This fact is now fully recognised 


by Indian historians, and the British- 
Indian archives are being increasingly 
utilised by them, as well as by students 
of our own race. I am confident that Sir 
George Birdwood, whose affection embraced 
alike the land of his birth and the land 
of his fathers, would have asked no better 
reward for his laboure upon the archives 
of the Honourable East India Company 
than that they should in the manner 
indicated form a fresh and durable link 
between the two countries. 


DISCUSSION. 

The ('iiAiRMAN (Sir Charles S. Rayley), in moviny; 
a very hearty vote of thanks to Mr. Foster for his 
most interesting and valuable lecture, regretted that 
it was not in his power to do so in the more htting 
and elo(]ucnt language which l^ord Peel would 
certainly have employed. It had been his privilege 
to listen to all of the five lectures which had been 
delivered since the Koyal Society of Arts had 
resolved to found an annual lecture in memory of the 
late Sir (Jeorge Birdwood. On eacli occasion cart» 
had been taken to ensure that the lecture should 
deal with a subject in which Sir Oeorge Birdwood 
had teen interested, and this had been no difficult 
task for, as all knew, Sir George loved India and 
everything connected with it, and there were few 
Indian subjects which he had not studied. Many 
Anglo-Indians (the speaker used the word in its old 
sense) could have said, and many could still say, 
with truth ‘‘ Avulo-Indianus mini, inrlici vihil a me 
alierium but none could ever have said it 

with greater truth or with a fuller meaning than 
Sir George Biidwood. Neither had it been difficult 
to find worthy lecturers. Sir Valentine Chirol, 
Sir Edward Grigg, Sir Thomas Arnold, and Sir John 
Marshall had all dealt in a masterly way with their 
very varied subjects, and the Royal Society of Arta 
and the public owed them a very real debt of 
gratitude. All ' would, however, agree that the 
subject of Mr. Foster's discourso was one of which 
Sir George Birdwood would have heartily approved 
and that ho would equally heartily have commended 
the choice of Mr. Foster to handle it. Mr. Foster 
had described Sir George Birdwood’s successful 
efTorts to prevent the destruction of the East India 
Comimny's records, and to secuie their proper 
classification and investigation. In this work 
Mr. Foster had done most valuable 8el*vice, and he 
had thal day delivered a discourse which showed 
how worthy he was of a place on the honoured roll 
of Birdwood Memorial tecturers. He had also 
earned the gratitude of his hearers not 6nly by 
tolling them about the treasures of the Record Room 
but by showing what many of the most inteiesting 
were like. The records themselves were often very 
human and it was interesting to be told that in 
anticipation of Inchoape Commissions, axes, and 
things of that sort, the Diiectors of the East India 
Company had had a real regard for economy wMob 
had led them to use smaller ships rather than incur 
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the charge of carrying a chaplain. He could not 
help wondering, as Mr. Foster had been telling them 
about that, whether there had not perhajjs been 
a little touch of that superstition at work which 
had obtained amongst sailors until recently, and 
which possibly still obtained, namely, that the 
presence on board ship of a ** sky pilot ** was not 
■conducive to safety. He remembered an instance 
cf that many years ago. He had started from 
India, and the morning after sailing was beautifully 
fine. He had made some remark about it to the 
quartermaster, who had replied with great gravity 
*** Yes, it is fine, but we have too many x^arsons 
on board.” He had not thought about that 
remark again until the ship got in the Bay, where 
they had the most Atrocious weather and had 
to lay to for two nights. In the midst of the storm 
he came across tho quartermaster, who in a most 
solemn tone of voice said ” I told you I mistrusted 
them x>ar8t)ns.” He just wondered whether that 
same feeling, unjustifiable though it was, had 
obtained in those remote days. 

One of the most interesting slides to him had 
been that of the letter from l.iord Olive and the 
picture of Lord dive. T1 e pride of the speaker’s 
family in its connexion with (Mive had always 
been very groat. Loid dive’s father, Mr. 
Richard ('live, had married a Miss Oaskell, whose 
sister w^as tho wife of his (the speaker’s) great- 
grandfather. and for some reason or other Robert 
Clive had been sent when a boy of about eight to 
live with his Bayley relatives in Manchester and had 
remained there till shortly before ho went out to 
India. Sir Steuart Bayley possessed a letter 
written by Mr. Daniel Bayley to Mr. Richard Olive, 
which read as follows • 

‘•Respected and dear Sir 1 hoi)o 1 

have made a little for the conquest over Bob, and 
that he regards me in some degree as well as his 
aunt Bay. He has just had a fine suit of now 
clothes, and promises by his reformation to 
deserve them. I am satisfied that his fighting 
(to which he is out of measure addicted) gives 
his temper a iiorcenoss and imperiousness that 
he flies out upon every trifling occasion. For 
this reason I do what I can to suppress the hero 
that I may help forward the more valuable 
qualities of meekness, benevolence and patience. 
1 assure you. Sir, it is a matter of concern to us 
as it is of importance to himself that he may ha a 
good and- virtuous man, to which no care of ours 
shall be wanting. I am, with all respect, your 
most obliged friend and servant, Daniel Bayley.” 

Mr. Barley’s sentiments were laudable and natural 
to a man of his peaceful disposition, but no English- 
man, and indeed no Indian who had his country's 
true welfare at heart, could fail to rejoice that 
Providence in its wisdom hafl willed .otherwise, and 
had decreed that Clive’s ” fierceness and imperious- 
ness ” had tiurnod into bravery and courage and 
readiness to light for the right, which had been tho 
foundation of the Indian Empire, and had redounded 
to the welfare of England, India, *and of the Vorld. 

^ SiB Epward M. Took, C.S.I., C.I.E., I.C.S., 
n seconding the motiefb, said he felt jt was in 


some mesaure a presumption on his part to 
do so, partly because he was still a school boy 
when Mr. Foster had already made his reputa- 
tion as an authority on Indian history, and partly 
because he belonged to a generation of Indian 
officials that had, he feared, fallen very far behind 
their predecessors in the matter of the study of 
Oriental languages and history. Whether that was 
entirely their fault or not, he eould not say. 
They could only' hope that succeeding generations 
of officials, having probably less heavy responsi- 
bilities, would be able to repair the omissions 
of the present generation. Whatever might 
might be the omissions of the present generation 
of Indian officials in that matter, he could assure 
tho audience that those in India had at any 
rate a very keen apx)reciation of the work that 
students such as Mr. Foster were carrying on 
and he know from his own experience the enor- 
mous help that students of both races who came 
to this country to prosecute their studies always 
received from Mr. Foster and his Department. 

The motion was carried unanimously and tho 
meeting terminated. 


NOTES ON BOOKS. 

The Tomb Ok Tut- Atjkii- Amen. By Howard 

Carter and A. C. Mace. Vol. 1. I.»oiidon ; Cassell 

and Com|)any, Ltd. Vul. net. 

Eighteen months ago- how many people in 
this countiy or any where else knew tho name 
of Tut- An kh- Amen 1 Tho number of those 
who can pronounce it correctly may still bo strictly 
limited, but the siai-tling discovery of his Tomb, 
revealing a wonderful wealth of artistic treasures 
well over three thousand years old, stivick the 
imagination even of the man in the street, and 
made the name of the Egyptian King as familiar 
as that of Ceorgos Carpentier or tho Derby winner. 
Day after day The, Times devoted columns to 
the depcription of the treasures which tho tomb 
was yielding up, and whole pages to photographs 
of them. Probably no antiquarian discovery 
has ever made such a popular stir as that of the 
late Earl of Carnarvon and Mr. Howard Carter. 

The story of the find, then, is still fresh in 
one’s meigory ; but it is satisfactory to have it 
set down in permanent book form by one of tho 
chief actors in the drama. The present volume 
is the first. It opens with an account of Tut- 
Ankh-Amen and his Queen, and proceeds, after 
a general description of the Valley of the Tombs, 
to tell of the great find, the preliminary inves- 
tigations, the appearance of tho Ante-Chamber, 
the work in the laboratory, and the opening of the 
inner-sealed doorway. The work of investigating 
the contents of the innermost chamber is at the 
present moment preceding, and will probably 
occupy the whole of this season, if not longer. 
It is hoped that further and still more interesting 
objects will be found here, and their description 
will form the subjeo of Volume II. This will 



January Ath, 199A, JOURNAL OF Hm ROYAL SOCIBTY OF ARTS. 115 


iiftturallj be more of a Boientifio reoord than the 
first' volanie, which is written in a somewhat 
popular style. 

An introduction is contributed by Lady Burgh- 
olere who gives a very charming biographical 
account of her brother, the late Earl of Carnarvon. 
A great sportsman, hi love with travel and adven- 
venture, it would seem that his tastes were 
turned towards Egyptology by a serious motor 
accident which made it impossible for him to 
follow the very strenuous pursuits in which he 
had formerly delighted. 

A word of praise is due to the publishers 
for the general get-up of the book. Printing 
and paper are excellent, and the numerous illus- 
trations are admiiably reproduced. Very many 
of these will be famUiar to readers of the book, 
as they have already been published in many 
newspapers, but naturally the reproductions 
in the book are very different from those which 
ap|)eared in daily and weekly journals. 


SOURCES OF SUPPLY OF MANGROVE 
BARK. 

Mangrove bark constitutes one of the world’s 
most imjx>rtant tannin assots because of its great 
abundance, wide distrilmtion, rapid growth, and 
comparatively low cost. With a constantly grow- 
ing market for leather, and a consequent need for 
ready supplies of tannin, there seems no reason to 
doubt an early awakening to the economic possi- 
bilities of the vast jungles of mangrove that await 
development along the tropical foreshores of the 
Eastern and Western Hemispheres. A greater 
exploitation than hitherto of this most valuable 
source of tannin, together with the development 
of new regions of production, would afford effective 
relief in future demands for tannin. 

The following particulars regarding sources of 
supply of mangrove bark and the manufacture of 
extract in the princit)al countries producing the 
bark has been collated and published by the 
Research Division of the United States Department 
of Commerce : — 

The mangrove extract of commerce is obtained 
from the barks of trees belonging to the family 
Khizophoracew. Of these, the one special to the 
American Tropics is the Rhizophora mangle, 
popularly known as rod mangle, while several 
species abound in the eastern Tropics, where the 
areas under mangrove are far more extensive. 
All parts of the mangrove tree, but more especially 
the bark and leaves, contain tannin. The per- 
.centage of tannin in the bark ranges from 6 to 48 
per cent., the content increasing with the size and 
age of the tree ; the average of commercial grades 
is about 36 per cent. If the bark is exposed to 
moisture after collection, a considerable loss in 
tannin is sustained, hence the necessity for drying 
under cover during the rainy season. When dried 
the bark is roughly broken into small pieces and 
placed in bags or packed in small bales, sometimes 
under pressure, for export. 


The mangrove extends as far north and south as 
the twenty-ninth parallel. It forms a dense 
growth in patches on the low coasts of all tropical 
islands. In the United States it occurs along the 
shores of southern Florida, at the mouth of the 
Mississippi River, and on the coast of Texas. 
The low coast marshes of Porto Rico produce 
abundant supplies of mangrove, but, while used 
locally for both its wood and its bark, the industry 
has not yet reached an export basis. Mangrove 
barks constitute the greatest single source of tannin 
in the Philippines. Analyses prove Philippine barks 
as rich in tannin content as those used in the 
cutch factories of Borneo ; in fact, the same species 
of mangrove are common to both regions. Not- 
withstanding the abundance of mangrove in the 
Philippines, there are no cutch factories, although 
the swamp area of one bay in Mindanao covers 
25,000 hectares, which, estimating 25 tons of bark 
to the hectare, would yield a total of 625,000 tons 
of bark. With a 20-year rotation this should bo 
sufficient to supply a largo factory indefinitely. 
Foreign markets for the bark have not been 
developed. 

Prior to the war flermany was active in the 
exploitation of mangrove bark as a tanning agent. 
Its main source of supply was East Africa, whose 
barks seem to be richer in tannin than those of the 
East Indies. In the former German protectorate 
the bark was most carefully stripped from the 
living tree (stripped trees are said to renew their 
bark in four to six months) under the supervision 
of the forest department and prepared for export. 
The export of bark containing less than 45 per 
cent, of tannin was prohibited. 

Madagascar exported 21,938 metric tons of 
mangrove bark in 1913, the greater proportion of 
which was taken by Germany. In 1917 its exports 
totalled only 3,410 tons. This decrease was due 
largely to lack of transportation facilities. Post- 
war exports, however, have not yet reached the 
1913 level. While West Africa has extensive 
mangrove swamps, no serious attempt at bark 
collection has yet been made, except in British 
West Africa, whore the industry is well established. 
Some years ago bark collection was started in 
Senegal by a French company, which allowed the 
trees to be cut down without making provisions 
for replanting, with the result that rapid erosion 
of the foreshore took place. The Government 
prohibited further exploitation by that company. 
Stocks of mangrove bark in Burma were practically 
exhausted in 1919. The problem of working 
important areas of nkangroves in the Andaman 
Islands is receiving the serious consideration of the 
authorities. 

The manufacture of extract in the principal 
countries producing mangrove bark has not been 
as effectively developed as that of quebracho 
extract in Argentina and Paraguay. If, however, 
the industry could be promoted in those countries 
possessing abundant supplies of mangrove, not 
only the poorer grades of bark coulJ be utilized 
but also the leaves, which contain considerable 
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tannin. The leaTes are rarely exported, owing to 
deterioration during transportation. To avoid 
certain uniavourable chemical changes, which the 
bark undergoes within 48 hours after cutting, it is 
considered essential to work it up as soon as 
possible. For this reason the factory should be 
located in or near the mangrove area. It requires 
4 to 6 tons of bark to produce 2 or tons of 
cutoh. The elimination of waste, greater con' 
venience for shipment, and saving in transportation 
costs should make for further expansion in this 
industry.' 

Mangrove extract is also called mangrove cutch, 
because of a similarity of properties to the cutch 
derived from the Aeada catechu of India and 
Burma. A constant supply of the latter could 
not be relied on, and when the mangrove product 
came into the market it superseded the Indian 
cutoh to such an extent that the term is now mainly 
applied to mangrove extract. 

In Dutch and British Borneo the manufacture of 
extract has become an industry of great importance. 
The principal factories are located at Pontianak, 
Rejang, Bilinei, Kudat. and Sandakan. The 
latter two are under Scotch control. In 1919 the 
Netherlands Indies exported 3,546 metric tons of 
mangrove cutoh, against 805 tons in 1918. In 
1020 and 1921 the exports fell to 1,598 and 830 
tons respectively. The bulk of these exports was 
the output of the Pontianak factory. 

Exports of mangrove cutch from the Straits 
Settlements aggregated 2,481 tons in 1920, an 
increase of only 106 tons over 1919. The figures 
for 1921, however, showed a marked increase 
over the two previous years, amounting to 3,602 
metric tons. Straits Settlements exports are 
largely re-exports having their origin in Borneo. 

The extraction of tannin from mangrove bark is a 
well organised industry in East Africa. The interest 
which that region takes in its expansion is mani- 
fested in two recent concessions granted for the 
exploitation of the bark in which it was obligatory 
on the concessionaires to inaugurate tannin extract 
factories within certain specified periods of time. 

Mangrove extract is imported in large blocks 
6f a reddish brown colour, and has a tannin content 
ranging from 48 to 72 per cent, according to country 
of origin. The higher grades come from East 
Africa and Borneo. Used alone this extract 
yields a good, pliant, workable leather, but of 
undesirable colour. To modify this objection 
Qerman tanners blend it with myrabolans, valonia, 
sumac and similar materials ; and British tanners 
with pine, oak and mimosa barks. In France 
the favourite blend is Mangrove bark 30 per cent., 
hemlock bark 40 per cent., oak bark 20 per cent., 
and mimosa bark 10 per cent. The French blend 
yields a superior grade of leather, with an excellent 
colour for general use. 


GENERAL NOTES. 

Cbihbsi Cotton Mills.— The Chinese Govern- 
ment Bareau of Economic Information has pub- 


lished a sheet of tabulated information respecting 
cotton mills in China. One of its most important 
features is the column dealing with the motive 
power employed. Of the 112 Mills in the list, 
37 use electricity either wholly or in part, the 
remainder being apparently provided with steam 
plant. Practicfldly all the establishments in 
Shanghai and Wooaiing — ^numbering 24— are 
electrified, and it will thus be seen that the oppor- 
tunities for trade in this direction lie mainly in 
other parts of the Republic. Five British-owned 
mills are listed. These are all in Shanghai, but the 
moti ve power employed is not stated . Information in. 
this respect is also lacking in the cases of 32 tlapanese 
owned factories, mainly in Shanghai and Tsingtau. 
Apart from these, however, there is a number of 
establishments with from 3,000 to 90,0(K) spindles — 
average about 20,000 in which steam power is 
still employed. 

Cotton in Spain. — Spain is growing more and 
more cotton in the southern jirovincca in 
order to counteract the importation of cotton 
from America, and, according to the Indian Textile 
Journat, the industry is changing from a 
purel}^ home industry to an export industry, 
with all the possibilities of indeiinite expan- 
sion implied in this change. The industry, 
located almost entirely in Catalonia — which 
is the most promising hydro-electric centric 
in Spain — employs at present over 100,000 workers, 
and exports considerable quantities of the coarser 
types of cotton goods to the Spanish colonies and 
South America. Hydro-electric iiowcr on a large 
scale is being introduced and this will undoubt- 
edly lead to the introduction of electrical 
driving into the cotton mills, and open thereby 
a new market of very great importance in the 
future. 

Sucx:kssful Treatment of C*anadian Tar 
Sands. — It is claimed that methods have been 
perfected by which commercial products can be 
obtained from the Athabaska tar sands found in 
the Province of Alberta, Canada. According to- 
Commerce Reports, a plant has been erected at 
Waterways, on the Great Western Railway, where 
experiments have been successfully conducted. 
Two processes are said to have been developed, 
one for the separating of oils, and the other for 
extracting asphalt. The crude oil obtained by the 
first method is of 19.3 Baum^ gravity, while the 
asphalt extracted gives a large yield of the 
merchantable product, ranging from 15 to 25 per 
cent, of the raw sand. Owing to the small per- 
centage of the lighter constituents and the presence 
of sulphur, the crude oil is not the most satisfactory 
for producing gasoline or kerosene, but the lubrica- 
ting oil stands an extra low cold test, and is an 
excellent product for use in cold climates. 

Macedonian Opium. — In his report on the 
Industrial and Economic Situation in Greece, 
Mr. R. F. Duke, Commercial Secretary at the British 
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Legation in Athens, calls attention to the fact 
that the quality of Macedonian opium is excellent 
on account of the superior dexterity of the labourers 
engaged in its collection. In making incisions 
in the poppy head, especial care is taken to avoid 
cutting beyond the latex into the debris of the 
pericarp. As a result the Macedonian opium 
has a fine, I ight and delicate paste and is remarkably 
rich in morphine, 15 to 20 per cent, being registered. 
Anatolian opium usually carries from 0 to 14 {3er 
<‘ent. of morphine. The producing districts in 
Macedonia are -A'cles, Cavalar, Koumano, Istip, 
Uadoviteh, Perleps, Strumista in Serbia, 84 per 
cent. Petrich in Bulgaria, 8 |3er cent. Kilkis, 
Serres, Langada in (i recce, 8 per cent. The opium 
crop ill 1922 yielded about 500 cases of 150 lbs., 
whilst an average crop yields 1,000 cases. The 
countries to which opium is exported are principally 
the United States of America, (iermany and 
Prance. 

MEETINGS OF THE SOCIETY. 

OiiDiNAiiY Meetings. 

Wednesday evenings, at 8 o’clock : — 

January 23. — G. Albert Smith, “Cine- 
matography in Natural Colours — ^further 
Developments “ (with illiisti*ations- -scenes 
from H.R.H. The Prince of Wales’s Tour 
in India). 

January 30. — Sib Richard Arthur 
Surtees Paget, Bt., “ The History, 
Development and Commercial Uses of 
Fused Siliesa.” Sir Herbert Jackson, 
K.B. K., F.R.S., will presitle. 

February 6. — Iyemasa Tokugawa, 
O.B.K., First Secretary to the Japanese 
Kmbassy, “ The Earthquake and the Work 
of lieconstruction in Japan.’’ Lord Ask- 
with, K.C.B., K.C., D.C.L., Chairman of 
the Council, will preside. 

February 13. — ^H. Maxwbll-Lefroy, 
M.A«« Professor of Entomology, Imperial 
College of Science and Technology, “The 
Preservation of Timber from the Death 
Watch Beetle.” Sir Aston Webb, K.C.V.O., 
C.B., P.R.A., will preside. 

February 20. — Percival James Bur- 
gess, M.A., F.C.S., Chairman, Rubber 
Growers’ Association, “ New Uses for 
Rubber.” 

February 27. — 

March 6. — Major-General Sir Fabian 
Ware, K.C.V.O., K.B.E., C.M.G., C.B., 
Vice-Chairman, Imperial War Graves Com- 
mission, “ Building and Decoration of the 
War Cemeteries.” 

March 12. — Alan A. Campbell Swinton, 
F.R.S., late Chairman of the Council, 
” Recollections of some Notable Scientific 
Men.” (Illustrated by Photographs.) 


March 17. — ^R. L. Robinson, Member of 
the Forestry Commission, “ The Foresto 
and Timber Supply of North America.” 
Lord Lovat, K.T., K.C.M.G., K.C.V.O., 

C. B., D.S.O., will preside. 

March 24. — ^Nbal Green, “ The Fishing 
Industry and its By-Products.” 

Dates to bo hereafter announced : — 

Sir Lynden Macassey, K.B.E., “ London 
Traffic.” 

Charles S. Myers, C.B.E., M.D., Sc.D., 
F.R.S., Director, National Institute of 
Industrial Psychology, “ The Use of 
Psychological Tests in the Selection of a 
Vocation.” 

T. Thorne Baker, “ Photography in 
Industry, Science and Medicine.” 

Mrs. Arthur McGrath (Rosita Forbes), 
“ The Position of the Arabs in Art and 
Literature.” Lord Askwtth, K.C.B., K.C., 

D. C.L., Cliairman of the Council, will 
preside. 

Indian Section. 

Friday afternoons at 4.30 o’clock : — 

January 18. — Colonel H. L. Cbos- 
THWAIT, C.I.E., R.K., retd., late Super- 
intendent, Survey of India, “The Survey 
of India.” Sir Thomas H. Holland, 
K.C.S.I., K.C.I.E., LL.D., D.Sc., F.R.S., 
Rector, Imperial College of Science and 
Technology, will piesidc. 

February 16. — Sir Richard M. Dane, 
K.C.I.E., Commissioner North India, Salt 
Revenue, 1898-1907 ; Foreign Chief In- 
spector, Salt Revenue, China, 1913-18, 
“ Salt Manufacture in India and China.” 

May 2. — Jocelyn F. Thorpe, C.B.E., 
D.Sc., Ph.D., F.R.S., F.I.C., F.C.S., Pro- 
fessor of Organic Chemistry, Imperial College 
of Science and Technology, “ Chemical 
Research in India.” 

Date to be hereafter announced : — 

Bhupendba Nath Basu, M.A., Vice- 
Chancellor of Calcutta University, “The 
Vedantic Philosophy of the Hindus.” 

Dominions and Colonies Section. 

Tuesday afternoons at 4.30 o’clock : — 

February 6. — F. W. WAlkbr, “ The 
Commercial Future of the Backward Races, 
with Special Reference to Papua.” Sir 
George R. Le Hunte, G.C.M.G., will 
preside. 

May 27. — C. Gilbert Cuhjs, D.Sc., 
M.I.M.M., Prof Cissor of Economic Mineralogy, 
Imperial College of Science and Technology, 
“The Geology and Mineral Resources of 
Cyprus.” 
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Date to be hereafter announoed : — 

Thb Hon. T. G. Coohbanb, D.S.O., 

“ Empire Oil : The Progress of l^rawak.” 

Cantob Lbotubbs. 

Erio Kbiqhtley Kidbal, M.B.E., 
B.A., Ph.D., D.Sc., F.I.C., The Chemical 
Laboratory, The University, Cambridge, 

“ Colloid Chemistry.” Three Lectures. 
January 21, 28 ; February 4. 

Edward Victor Evans, O.B.E., F.I.C., 
Chief Chemist, South Metropolitan Gas 
Company, “A Study of the Destructive 
Distillation of Coal.” Three Lectures. ^ 
February 26, MJrch 3, 10. 

Cobb Lectures. 

Monday evenings, at 8 o’clock ; — 

Dr. T. Slater Price, Director of 
Research, British Photographic Research 
Association, ” Certain Fundamental 
Problems in Photography.” Three Lectures. 
March 24, 31 ; April 7. 

Dr. Mann Juvenile Lectures. 
(Special tickets are required far these Lectures.) 
Wednesday afternoons, at 3 o’clock : — 
Dr. William Arhur Bone, F.R.S., 
Professor of Chemical Technology, lmx>eriai 
College of Science and Technology. “ Fire 
and Explosions.” Two Lectures, January 
2, 0. The Lectures will be fully illustrated 
with experiments. 

Mrs. Julia W. Henshaw, F.R.G.S., 
Croix de Guerre, ” Among the Selkirk 
Mountains of Canada (with ice-axe and 
camera).” One Lecture. January 16. 
The Lecture will be fully illustrated with 
hand -painted lantern slides. 


MEETINGS OF OTHER SOCIETIES 
DURING THE ENSUING WEEK. 

Monday, January 7. .Chemical Industry, Society of, 
at the Chemical Society, BuriiuKton Mouse, 
Piccadilly, W„ 8 p.m. 

Surveyors’ Institution, 12, Great George 
Street, S.W., 8 p.m. 

Victoria institute, ('ciitrai Jluiiding, West- 
minster, 8.W., 4.30 p.iu. Jlev. M. G. 
Kyle, "The Problem of the Pentateuch 
from tlio Standpoint of the ArcluroUigist.** 

Kleetrlcul Kiiginet^rs, Institution of. Savoy 
PliMie, Victoria Kmbankmeut, W.C., 7 p.m. 
(Informal Meeting.) Mr. J. W. Ucauchainp, 
" Troubles Wxpericnced with Domestic 
Electric Appliances." 

Transport', Institute of, at the Institution of 
Ricctrlcal Engineers, Savoy Place, Victoria 
Embankment, W'.C., p.m. Mr. K. M. 
liCwiB, '* Inland W’aterways " 

Tuksdat, January 8. .Petroleum Technologists, In- 
stitution of, at the Royal Sooisty ok Arts, 
John Street, Adelphi, W.C.. 6.30 p.m. 
1. Mr. J. Kewloy. "The Crude Oil of 
Sarawak." 2. Dr. A. E. Dunstan, " The 
Crude Oil of Maidui4-Naftan." 

Transport, Institute of, •at the Injrtitute of 
Electrical Engineers, Savoy Place, Victoria 
Embankment, W.C., 5.80 p.m. (Graduate 


Section.) Mr. W. C. Collins, " The Organisa- 
tion ot a Terminal Station." 

Child Study Society, University College, 
Gower Street, W.C., 5 p.m. Conlerence 
of Educational Association. Miss Elsie 
Fogerty, " The Diploma in Dramatic Art." 
Metals, institute ol (liocal Sections),. Chamber 
of Commerce, >Icw Street, Mirmingiiiim, 

7 p.m. Mr. (). Smalley, " Nickel Brasses." 
(N.E. Coast Section), Armstrong College, 
Newcastie-on-Tyne, 7.30 p.m. Mr. 11. M. 
Duncan, " The Action of Molten Brass on 
Nickel Steel." 

Colonial institute, Hotel Victoria, Northumber- 
land Avenue, W.C., 8.30 p.ni. Mr. R. 
Williams, " More Milestones of African 
Clvilisiition and some Problems.” 

Civil Ungine(‘rs, institution of, Great George 
Street, S.W., 0 p.m. 

Mechuiiical UiigiiietTs, institution of (Sfutth 
Wales Bruucli), Cluvmber of Commerce, 
Swansea, G p.m. Sir James il. R. Kcrniiei 
. " Modern Developments in Steam Raising.’* 
Marine Engineers, Institute ol, 85, Tlie 
Mlnorles, K, 0.30 p.m. Mr. R. G. Reid, 

" Moilern Refrigerating Machines." 

Roytil Institution, Albcninrle Street, W., 

.3 p.m. (Juvenile Lecture.) 4’rof. Sir W\ 
Bragg, " Concerning the Nature of Things." 
(jA‘ciurc VI.) 

Antliropological institute, .60, Great Russell 
Slreet, W.C., 8.16 p.m. Mr. do Barri 
(■rawsliay, 1. " Eoliths found in situ at 
Suutti Ash." 2. " Azilizii-Turdenoislun Flint 
Industry in Mesopotamia {Exhibit)” 
W'EDNESDAY, JANUARY 0. . Automobile Engineers, In- 
stitution of, at the Institution ot Mechanical 
Engineers, Storey’s Gate, Westminster, 
S.W., G.30 p.m. 

Geological Society, Burlington House, 
Piceudllly, W., 5.30 p.m. 1. Prof. S. H. 
lU^ynoIds and Dr. K. Greenly, " The 
Geological Stnictiire of tlie (Mevedon- 
i*ortislicad Area (Somerset)." 2. Dr. F, S* 
Wallis, " The Avoninn of the Tyrlicrington- 
Tort-worth- Wick war Ridge (Gloucester- 
shire).." 3. Miss A. K. Bainber, "The 
Avonian of tlie Western Mendips, from the 
Cheddar-Vulley Hailway to tlie Sea, West 
of Brean Down." 

Thursday, January lo. .Aeronautical Society, at tht 
Royal Society ok Arts, John Street, 
Adelphi, W.C., 6.30 p.m. Dr. Alclilson 
and Mr. Nortli, " Materials from the 
Aeronautical Plolnt of View." 

Metals, Institute of, at the institute of Marine 
Engineers, 8.6, Tlie Minories. E., 8 p.m. 
Mr. W. T. Grifliths, "X-Rays and 
Mcta-lliirgy." 

Meelianieal Engineers, institution of (Local 
Branch), Royal Techiilcal College, Glasgow', 
7.30 p.m. Prof. J. Muir, " Riidiutloii and 
Atomic Structure." 

Linueun Society, Burlington House, Piceudllly^ 
W., 5 p.m. I. Mr. A. J. Wilraott, "Some 
further additions to the British Flora." 
2. Mrs. Henshaw, " Plant Ufe in British 
Columbia ’’ (lantern slides). 3. Mr. R. H. 
Burne, " Kxlilhltion of Spitciinens of the 
Carotid Arteries of Lamna and other 
Sharks." 

Historical Society, 22, Russell Square, W.C., 
5 p.in. Mdine J. Luhimeiiko, " The Anglo- 
Dut(ii (Vimmercial Struggle in tlin ]7th 
Century." 

British Decorators, Instltuti' of, Painters* 
Hall, Jittle Trinity Lane, R.C., 7.30 p.m. 
Mr. T. Peters, " Italy." 

Friday, January ll..lAmdon Society, at the Royal 
Society ok Ari’S. Joim Street, Adelphi,. 

.6 p.m. Sir TlM*odore Chambers, 
“ Satellite Towns." 

Malai'ological Society, at the Linneau Society, 
Burlington House, Piccadlll>, W., 8 p.m. 
Astronomical Society, Burlington House, 
Piccadilly, W. 5 p.m. 

Timber Trade Lectures, London Cliainher of 
Commerce, Oxford Court, Cannon Street, 
B.C. Mr. F. Tiffany, " Principles and 
. Ethics of Business." 

Metals, Institute of, at the Albany Hotel,. 
Fargate, Sheffield, 7.46 p.m. (Conjoint 
Meeting with the Institute of British 
Foundrymen J Mr. F. H. Hurren, " Ip. 
fluence of Casting Temperature on thft 
Physical Properties Of Metals.** 
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Among the Selkirk Mountains of Canada 
(with ice-axe and camera).” 

A few tickets for this lecture are still loft, 
and those will be issued to Fellows who 
apply for them at once. 


INDIAN SECTION. 

Friday, January 4th, 1923 ; General. 
Sir Edmund Barrow, G.C.B., G.C.S.I., 
Member of the Council of India, in the Chair. 

A paper on “ The Indian Ordnance 
Factories and Indian Industries ” was road 
by Brigadier-General H. A. Young, 
C.I.E., C.B.E., late R.A., Director of 

Ordnance Factories, India, 1917-21. 

The paTX3r and discussion will bo published 
hi a subsequent number of the Journal, 


BINDING COVERS FOR JOURNALS. 

For the convenience of Fellows wishing 
to bind their annual volumes of the Journal, 
cloth covem can be supplied, post free, for 
28, each, on application to the Secretary. 


MANN JUVENILE LECTURE. 


£43,273 17 10 


The above list includes all subscriptions 
received up to January 1st. Further lists 
will be published in the Journal from time 
to time. 

Fellows of the Society are reminded tliat 
the amoimt aimed at by the Council is 
£50,000, which will cover the cost of 
renovating and decorating the House. 

♦Tiie ciftht former lists were* published In the Journals 
of December 2nd, 1921, January 13Mi, February 24tli, 
May 5th, July 14th, and November 17th, 1922, and Feb- 
ruary 0th, and July 20th, 1928. 

NOTICES 


NEXT WEEK. 

Wednesday, Jaotary 16th, at 3 p.m. 
(Mfium Juvenile Lecture.) Mrs. Julia W. 
Henshaw, F.R.G.S., Croix de Guerre, 


The third series of Juvenile Lectures, 
under the Dr. Mann Trust, was commenced 
on Wednesday afternoon, January 2nd, by 
Professor William Arthur Bone, F.R.S., the 
subject l)cing “ Fire and Explosions.” The 
chair was taken by Mr. Alan A. Campbell 
Bwinton, F.R.S., a Vice-President of the 
Society. 

Professor Bono, in his opening remarkc* 
related the story of the Norse God, Balder 
the Beautiful, who, aft(?r being, as the gods 
thought, rendered invulnerable, was slain 
by Hoder by means of a dart made of 
mistletoe, the only thing in creation which 
had not taken an oath to do him no harm. 
He referred to the veneration of our remote 
ancestors for the oak, by means of which 
they kindled a fire, and for the mistletoe 
which they regarded as the seed of fire and 
the source of life and vitality. He traced 
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the association of this story with the present 
'day custom of cutting mistletoe and burning 
the yule log at Christmastide. Fire had 
always been surroimded by mystery from 
the very earliest times, and even in Shake- 
speare’s day, he said, it was considered one 
•of the mysterioas elements of which the 
world was composed. 

The lecturer then dealt with the j*eHearches 
and discoveries of Jean Roy (1630) relating 
to tlie calcination of metals ; of Robert 
Boyle, the father of modem chemistry, and 
inventor of wl^t wo now know as the air 
pump ; of Roriert Hooke, the inventor of 
the marine bammeter, who was associated 
with Boyle in the production of the air 
pump ; of John Mayow, who actually made 
oxygen in 1674, nearly a century before it 
was supposed to have been discovered by 
Priestley and Scheeh^. Professor Bone also 
discussed Stahl’s phlogiston theory — ^tho 
hypothetical principle of fire or infiamma- 
bility regarded as a material substance. 
This theory produced fruitful results and 
lield sway for a century. He then dealt with 
Priestley’s and Scheele’s discoveries, the 
former of whom had given us that great 
boon to humanity known as “ laughing 
gas ” which was greatly used by dentists. 
In 1764 Priestley obtained wliat he termed 
dephlogisticated air, afterv^’^ards named 
oxygen by Lavoisier, the discovery of which 
formed the germ of the modem science of 
chemistry. Priestley also showed us how to 
make soda water, whilst Scheele, the dis- 
tinguished Swedish chemist, discovered 
chlorine, prussic acid, tartaric acid and 
citric acid, and was the first to collect 
ammonia. The i*esearches of Henry Caven- 
dish, who discovered that water was formed 
when hydrogen was burnt in air, were also 
referred to, as well as those of the celebrated 
French chemist, Lavoisier, on combustion. 

The lecture was fully illustrated by a most 
interesting series of experiments, including 
the working of a Geryk air pump ; Mayow’s 
candle experiments ; the heating of phos- 
phorus in vacuo and its burning in a bell 
jar ; the burning of a piece of magnesium 
ribbrm to show that the residual ashes 
weighed more than the original piece of 
ribbon ; explosive soap bubbles composed of 
oxygen and hydrogen ; and the lecture 
concluded by a demonstration of the burning 
of barium and strontiiun chlorates in an 
atmosphere of hydrogen or coal gas, and 
of ooal gas being burnt in .air and of air 
■being burnt in .^oal gas. 


PROCEEDINGS OF THE SOCIETY. 


SIXTH ORDINARY MEETING. 

Wednesday, December 12th, 1023. 

Sir Aston Webb, K.C.V.O., C.B., P.R.A., 
a Vice-President of the Society, in the Chair. 

The paper read was : — 

PRESERVATION OF ANCIENT 
MO N UMENTS AND HISTORIC 
BUILDINGS. 

By Sir Frank Baines, C.V.O., C.B.E., 
Director of Works, H.M. OiHce of Works. 

I do not think it is necessary before this 
audience to attempt to state a case illus- 
trating the value of preserving our Ancient 
Monuments and Historic Buildings. They 
are a part of the culture and history of 
the British people and I propose to take it 
for granted that we are in agreement as 
to the essential need of their retention 
and i)roservation. Those buildings are a 
signal record of a previous social tradition 
which brings down to our mechanical and 
competitive age a suggestion of a saner 
spirit and finer method of life. It has been 
well said that “ the present is charged with 
the past and is big with the future : ” and 
that the more jierfect and ordered the 
record of tradition is, the more the race 
of man becomes as one ; living, learning 
and advancing. It is, therefore, the more 
interesting to bo able to record that the 
value given to buildings and historic monu- 
ments at the present time would appear 
to bo increasing year by yecur. This interest 
and sense of value is not spent upon works 
involving a soulless repetition of ancient 
detail and models, an archaistic idolatry 
of restoration, but is a due and efieotive 
renewal of the material and spirit of a past 
time and its usages, which attempts to 
give a clear historiced synthesis involving 
a re -orientation of the study of tradition. 

Before discussing the question in detail, 
1 should like to suggest to you first of all 
what we mean when we use the word 
“preservation.” Clearly wo do not mean 
restoration, or replacement of what is 
gone ; we do not mean renovation or 
renewal. These latter phrases are dangerous 
phrases ; they are sometimes used . by 
people — entirely conservative in their sym- 
pathies — as though they were interchange- 
able with the term “preservation.” Of 
conise, they are not interchangeable ; and 
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it is necessary to define the word “ preser- 
vation ** as meaning a method involving the 
retention of the building or monument in a 
sound static condition, without any material 
addition thereto or subtraction therefrom, 
so that it can be handed down to futurity 
with all the evidences of its character and 
ago unimpaired. Restoration may be a 
word justifiably describing a method of 
preservation, but I wish to make it clear 
that that method is not the method 
advocated here. 

There are two main advantages in rigidly 
adhering to somp general interpretation of 
the term “ preservation ” such as I have 
suggested. .One is that it is incumbent 
upon the technician dealing with the work 
of preservation to sink his individuality 
to the uttermost and merely to throw up 
the distinctive character and individuality 
of the work of the mediaaval constructor. 
You will, doubtless, agree that it is of 
primary importance that the work of the 
medieeval constructor should be preserved 
without any alteration whatsoever, if that 
is statically possible ; and that in no 
instance should repetition work involving 
the construction of even technically accurate 
and perfect replicas of a feature of old work, 
however beautiful, be pemiitted. 

The second main c^lvantago I have in 
mind is that the methods of preservation 
advocated here involve vastly less expense 
than the methods of restoration, renovation 
or replacement. Memy instances could be 
given of this, and in these difficult times of 
financial stringency the virtue is twofold — 
one, in the limitation of Government 
expenditure ; and two, that the limitation 
directly preserves unimpaired and in its 
original form and character, the monument 
or building being dealt with. Indeed, it 
should be an invariable rule to spend evs 
little .as possible upon the work of preserva- 
tion of a building or monument. There is, 
however, need for further definition. The 
work of preservation should aim at some 
finality so that repeated returns to the 
structure need not be made ; restless, 
continual and piece-meal patching of a 
monument is rightly provocative of 
criticism. Indeed, with many great struc- 
tures such a policy would be extravagant 
in the extreme as the question of scaffolding 
alone is a prohibitive item of cost. 

As to the terms ** Ancient Monument 
and Historic Building.** The first has 
been defined as a structure under or above 


ground which possesses value as a historic* 
or artistic monument. It may be a movable 
or immovable object handed down from a 
previo\is ago, which £is a structure or erection 
has specific public interest by reason of its- 
historic, architectural, traditional, archeeo- 
logical or artistic interest. 

. The term “ Historic Building *’ could 
clearly be comprehended as coming witliin 
the definition of “ Ancient Monument,’* 
but the expression generally is used to 
denote a building winch still partly retains 
its character as a building for use, although 
it may or may not be in use as originally 
designed. Historic biiildings in use must 
be subject to some elasticity of treatment, 
more so than the buildings which are not 
in use as structures to afford cover, or which 
are not functioning for any purpose as 
occupied buildings. 

The treatment of ancient monuments 
in the past may be referred to imder three 
headings — ^the first, regrettably represented 
by the word demolition ; the second, by 
the word restoration ; and the third, by 
the word preservation. 

The first phase clearly can be said to 
date from the dawn of history and to have 
been arrested in part .only so late as the 
early years of the 19th centiury. 

The restoration phase approximates 
roughly with the 19th century, but the effects 
of this phase are, of course, in evidence 
to-day. 

The true conception of preservation is 
quite a modem conception, and its early 
and tentative proposals as a consistent 
scheme of treatment hardly go further 
back than the period within the memory of 
living man. 

Demolition applied to buildings which at 
the time would surely bo called historic 
buildings, and which to-day we should 
look upon with the utmost reverence and 
Inespect, was universal amongst Greek. 
Homan and mediseval builders. 

Tlie expression of national greatness and 
the rival]^ between local communities in 
the erection of monuments more magnificent 
than those erected by their piedeoessors^. 
was always in the past considered a sufficient 
excuse for the total destmction of* earlier 
work, nor would it appear that any sense 
of guilt existed when this destruction was 
undertaken. 

Even the great Masters of the HenaLssanoe 
in Italy, who founded much of their work 
upon the work of the ancient baildeis of 
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iihe past, appeared to be quite content to 
destroy and to utilize the material with 
which these older monuments were built, 
for their own erections. Although there is a 
record that as far back as the 14th century 
the City Statutes of Home banned under 
heavy penalty the defacing of the vestiges 
of the ancient city, these Statutes would 
appear to have been largely disregarded. 

The growth of archaeological research in 
Italy in the 16th and 16th centuries may 
well be said to mark the starting point of 
a more intelligent appreciation of the 
works of the p4st. Fi'actical results did not 
follow as yet, and when they did follow, tho 
practical work was rather in the nature 
of restoration than preservation as previously 
defined. 

Even when archaeology was studied 
scientifically, Lord Elgin would seem to have 
had no compunction in removing the 
treasures of Greece to this country, while 
as late as 1877 Cleopatra’s Needle was 
brought to this country and set up by tho 
Thames to decay under the acid-laden 
atmosphere of modem London. 

Without any apparent discrimination the 
Gothic architecture of France was robbed 
of its ancient fittings ; and similar 
destruction was being wrought in this 
country at Salisbury and elsewhere. 
Attempts were made to classicise the 
Choir of Chartres Cathedral and St. Mery 
in Paris, and although the drawings of 
ancient work published by antiquaries wore 
painstaking to a degree, many of them were 
found to be comparatively valueless as 
historical records. 

Towards the close of the 18th century 
and in the beginning of the 19th century, 
the writings of Sir Walter Scott and the 
dravrings of Samuel Prout assisted in 
spreading interest in the mediasval archi- 
tecture in this country — assisted, of course, 
by. the Oxford movement — ^with the un- 
fortunate result that in many cases the 
work of a later period, even then of some 
historic value, was mthlessly swept away 
to give place to lifeless replicas of mediaeval 
work and handicraft. 

On the Continent there was an awakening 
of interest in ancient buildings, as is indicated 
by Government action which took place 
in several countries from tho 17th century 
onward ; and the. Papal States and the 
Provinces of Tuscany, Lucca, etc., now 
comprising the Kingdom of Italy, issued 
<ediet6, aiming^at the preservation of historic 


work. These edicts were consolidated in 
1902 and further legislation has taken 
effect as recently as 1920, while it is interest- 
ing to record that the Greeks took im- 
mediate advantage of their independence 
to stop the spoliation of the incomparable 
monuments for which their country is 
famous, by the passing of an Act in 1834. 

In Belgium, church property was safe- 
guarded by a royal decree in 1824, supple- 
mented in 1835. 

In Germany, regulations for the preserva- 
tion of its ancient monuments liave been 
framed since 1816, and although they would 
not appear to have statutory sanction, 
much respect was shown for their monu- 
ments. Indeed, Germany is richer at the 
present time in medieval church furniture 
than any other country of Europe. 

Scandinavian coimtries were in tho field 
as early as the 17th century, aiming at the 
preservation of their antiquities, while in 
France the appointment of a General 
Inspector of Historic Monuments in 1834 
was followed by numerous enactments 
aiming at preservation, although tho 
understanding of that term in France, 
unfortunately, would appear to be vastly 
different from the imderstanding in England. 

In Austria, a 'Royal Central Commission 
was established about 1864, and in Hungary 
ancient monuments were placed under 
protection of tho State in 1881. 

England, in accordance with her 
democratic social organisation, appeared 
to await tho expression of public opinion 
before committing herelf to statutory enact* 
ments, and it was not until 1822 that the 
first Bill dealing with the subject became 
law. Generally, privately owned monu- 
ments and historic buildings in Europe 
are not under Government control, with 
exceptions in Italy, Hungary and France. 
In France, such monuments are not usually 
scheduled, but compulsory purchase is 
possible, as is also the case in Denmark 
and Greece. In Spain and Saxony official 
pressure is exercised. Switzerland even aids 
private individuals financially in the upkeep 
of historic monuments. Sweden and Norway 
have got so far as to lay down the principle 
that a monument may be of such an age 
that it may no longer be hold to be private 
property, while Greece forbids the erection 
of lime kilns within two miles of classic 
ruins — ^for very obvious reasons. This, 
however, did not prevent the demolition 
of the old Venetian Tower on the Acropolis 
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Athens about 1880. In India, ancient 
monuments were protected by legislation 
in 1904, and certain of the States of America 
have laid down provisions in their laws, 
for conservation. 

Unfortunately, this general awakening 
of a regard for National Monuments caused 
an outpuring of money raised voluntarily 
or by compulsion, which went into the coffers 
of the would-be conservers ; and, as a result, 
great works were undertaken which aimed 
not ut preservation, but at restoration and 
renovation and even at the rcsmoval of such 
work existing which did not approximate 
to pre-existing remains. 

Ruskin did, indeed, preach conservation 
consistently, but even those who agi’ecd 
in principle with preservation of ancient 
monuments, appeared to apply in x^ractice 
the principles of restomtion. I could detail 
at considerable length, if the time at my 
disposal would allow, a sad list of examples 
of this practice in Franc© involving a vast 
expenditure upon work of repetitive re- 
building. Such instances would extend into 
pages of matter, illustrating the grievous 
and heavy losses which have been incurred ; 
Xiartly x>erhax)s as a consequence and a 
result of the scholarship and knowledge of 
M. Violett-le-Duc. 

In England, as in France, the damage 
•done owing to over-prodigality of expendi- 
ture lias been serious and irrex>arable. For 
•example, to give one instance alone, the 
I'estoration of Worcester Cathedral between 
1867 and 1874, which involved an expendi- 
ture of considerably over £100,000, resulted 
in handing down to us a building that is 
externally to all intents and purposes a 
modem structure. There is no record that 
major structural problems were involved 
here, but a great deal of money was sx>ent 
on refacing owing to the character of the 
red sandstone of which the Cathedral was 
built. During the first 60 years of Queen 
Victoria’s reign, well over £1,000,000 was 
sx>ent on 20 of our cathedrals, with results 
that the judicious ccui only deplore ; many 
♦ of these buildings are now largely modem, 
particularly is this so in the cases of 
Worcester, Chester and Lichfield. The 
east window of Carlisle and the west window 
of York Minster, probably the finest 
examples of fiowmg tracery in this coimtry, 
and perhaps in the world, were lost to us ; 
the whole having been renewed in both 
eases. Need 1 say again that replicas of 
ancient work, however perfectly wid 


accurately executed, can have no real historic 
or archeological value whatever ? 

Again, long lists of instances could be 
given of what we have lost in England 
during the restoration period ; the records 
exist and afiord the most painful reading 
to-day, in the annual reports issued by 
the Society for the Protection of Ancient 
Buildings, founded in 1877, to educate the 
public on the linos of conservation and 
preservation as opposed to restoration and 
renovation. 

A word of sinc ere appreciation of the 
great work carried out by this Society is, 
I tliink, called for hero. Their aim has been 
consistent throughout : namely, to enlist 
the sympathies of the British public in the 
conservation of every fragment of old work 
as opposed to repetitive restomtion ; and 
if such views are slowly percolating down- 
ward to that hypothetical person “ the 
Man in the Street,” it is largely due to the 
fine propaganda work done by this Society. 

Now that legislation is taking its hand in 
dealing with the x^^*oblem, certain results 
aceme which, it is claimed, should instruct 
the public still further in the importance 
of the principles laid down. Certain classes 
of ancient monuments, etc., liave been 
protected by Parliament by Acts passed in 
1882, 1900 and 1910. These Acts were 
repealed in part by the Ancient Monuments 
Consolidation and Amendment Act of 191.3, 
and this Act, though of considerable im- 
portance, is strictly limited in scope, pro- 
viding, as it does, a saving clause for 
buildings \ised as dwelling houses, otherwise 
than by x^^rsons employed as caretakers, 
etc., and excluding also from the definition 
of the expression “ Monument ” any 
ecclesiastical building used for the time 
being for ecclesiastical purposes. This 
exclusion in principle rules out all the great 
English cathedrals, many of the great 
ccbstles and mone^stic buildings and nearly 
every church in this country ; which should 
make it clear that the importance of obtaining 
agreement to the principles of preservation 
versus restoration is greater now than ever. 

It is desirable to attempt to lay down in 
some detail how the principles which I have 
briefly suggested her© are interpreted with 
regard to ancient monuments and historic 
buildings under the charge of the Crown, 
and I propose to do so by throwing on the 
screen certain of the buildings in process 
of preservation, illustrating the character 
of the work executed and the way the 
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principles are interpreted in specific work. 

Before doing so, 1 should like to make 
it clear that the Departmental organisation 
under which this work is carried out utilises 
the Ancient Monuments Advisory Boards 
appointed for England, Wales and Scotland, 
and it should be mentioned that our Chair- 
man this evening is a most distinguished 
member of the English Advisory Board. 
The archeeological and historic aspects of 
the buildings are further safeguarded by 
the appointment of a Cliief Inspector and 
Inspectors of Ancient Monuments, who 
advise the Department on all matters of 
archseologioal and historical moment, which 
arise in connection with the proposed 
methods of preservation of the buildings. 
It has often been said that the Ancient 
Monuments Consolidation Act of 1913 
imposes certain restrictions Tipon the freedom 
of the private citizen ; this is unquestionably 
true and as a result of such restrictions 
the practice of the Government in regard 
to the National Monuments in the charge 
and ownership of the Crown h€w boon 
consideraly affected and modified. This 
point is of material importance, as it is 
clear that in imposing restrictions upon the 
private citizen the Government must assume 
an obligation to set its o^ house in order 
and to see that the national monuments 
under its control are properly administered 
and preserved. 

There are, therefore, two classes of 
monuments in the charge of the Crown — 

(1) Crown monuments and historic build- 
ings often part of the hereditary possosson 
of the Crown ; and 

(2) Buildings and monuments transferred 
to the charge of the Government under the 
provisions of the 1913 Act. 

The first point I wish to bring out is 
that with regard to the latter class of 
buildings, they are generally transferred 
to the Crown suffering from the most 
distressing neglect and even ill-treatment ; 
all are in a state of general instability and 
active decay. I propose to give instances 
of this upon the screen. 

The points I wish to bring forward are ; — 

(1) The tremendous destruction of the 
buildings due to neglect and decay ; and 

(2) The enormous growth of ivy, shrubs 
emd trees even, upon the wall heads, 
which in many coses have rent the masonry 
asunder for lengths up^io 30 feet and for 
widths up to a maximuiA of 1ft. 3iu. to 
1ft. 9in. 


This problem of preseiwation, therefore, 
in these circumstances is quite a new one, 
a problem which did not face the mediaeval 
constructor. 

The problem may bo briefly described as 
follows : — 

To attempt to retain in its existing form 
a partial structure, when all its original 
equipoise 6f thrust and counter thrust 
has been destroyed by the failure of portions 
of the building. For example, you may get 
an arcade standing as detached overloaded 
columns without any support from the thrust 
of the original vault and the counter-thrust 
of the original aisle roof, buttresses, etc.- 
If this arcade stands at such on angle* 
of inclination from the vertical 'that it is 
at the moment unstable, the problem is a 
serious one. Such a problem could be dealt 
with njasonably simply if it was possible 
or justifiable to restore the original static 
condition of the structure. This, however., 
would involve so much reconstruction and 
restoration that it must be ruled out of 
consideration. The problem, therefore, is 
clearly entirely different from that of the 
mediaBval constructor and also from that 
which faces the architect and civil engineer of 
to-day in designing a new structiire ; and 
such a problem has .to be dealt with entirely 
on its merits. 

Generally, the ])roblems must be faced 
without any formal or set ideas as to their 
solution. The first principle laid down ia 
the need to ascertain as clearly as possible 
the static condition of the structure under 
all its conditions of decay, incipient and 
partial failure, actual collapse, etc., and I 
propose to show upon the screen a plan, 
made, of Tintom Abbey which I would 
describe as a statical or technical survey 
of the building, showing clearly before any 
work is done tlio condition of the structure- 
and the problems which have to be faced. 

Tin tern Abbey is one of our most interest- 
ing and romantic Cistercian Abbeys. Thev 
date of the existing work is generally that 
of the end of the 13th century, when the 
present church was built to the south and 
east of the older church. You will see that 
the north arcade of the nave has fallen, 
carrying with it the whole of the vault 
of the nave, leaving the great south arcade 
standing to a height of 68 feet, existing 
merely as a series of overstressed, distorted 
piers, eccentrically loaded and unsupported 
by any thrust of vault or counter-thrust 
of aisle roof* etc. The thickness of this 
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arcade at the top is 6ft. Oin., and the weight 
carried by each pier is roughly 210 tons. 
The wall is seriously overhung to the north 
to the extent of 18in., inducing excessive 
compressive stress on the north side of 
the piers and a tensional strjs^s on the 
.south side of the piers. As a result the 
piers are found to be actually failing under 
crushing. Many of the stones both of the 
piers and the caps have been fractured 
completely through, some of them being in 
a thoroughly shattered condition. 

The original proposal, before the Depart- 
ment undertook the charge of the building, 
was to take down and rebuild plumb, a 
great proportion of the arcade ab<^ve the 
arches. The Department, however, decided 
that such a course of action would ruin 
the amenities of the building and generally 
the scheme which was undertaken was to 
relieve the eccentric stress on the north 
side of the piers, and also to icliove them 
entirely of stress duo to wind pressure. 
This was done by the institution of a great 
lattice girder of the N. type anchored into 
the wall of the south transept and to the 
wall of the west gable, designed to move 
under temperature stresses and under slight 
oscillation of the arcade. It would take 
more than the time at my disposal to detail 
the theory imderlying the design and erection 
of this girder, but I wish to make it clear 
tliat the scheme was devised to preserve 
the amenities of the arcade as seen from the 
nave, which otherwise would have had to 
be heavily buttressed. To use modern 
knowledge and experience in obtaining that 
result would seem to be fully justifiable. 
It has been sometimes contended that in 
the preservation of historic buildings only 
the materials and methods of the mediaeval 
constructor should be used. Such methods 
could indeed bo used, if restoration could be 
considered and the principle of preservation 
only, departed from. Then a lime-built 
masonry structure could be devised which 
would reinstitute the thrust and counter - 
thrust of the original building, and perhaps 
reach a state of statical stability without 
utilising modem knowledge and the methods 
of our day. 

The loss, however, by following this 
practice would be enormous. At Tintem 
it would involve tbe rebuilding of the whole 
of the north arcade, the whole of the stone 
vaults of the nave and aisles, and a practical 
reconstmotion of the Abbey Church. Such a 
course could only make the judicious grieve ; 


and, indeed, in these days when the complete 
preservation, without addition, of our 
historical monuments is the principle which 
guides us, such a course of action could not 
bo contemplated. Further, the exf)endituro 
involved by such a scheme would bo vastly 
greater than could be considered by the 
Govemment to-day, and it is clear that when 
Tintem Abbey is com})leted, within a very 
short time, the works of preservation will 
not be apparent, and in a few years the hand 
of time will i)lace its softening and enriching 
imprint upon the building once more, when 
the instmetod public can view this wonderful 
monument in a form showing its original 
features without any unwairantable dis- 
turbances or additions thereto. 

Th^re were other problems at Tintem 
which I will briefly glance at. One was to 
retain the groat overhanging fragments of 
the fallen North Arcade hanging to the 
north west pier of the crossing and to the 
west gable. This was a difficult problem, 
and was overcome without disturbing in 
any way the original face stones which were 
left in position, although the eccentric 
loading transferred to both north west 
pier and west gable was as much as 90 tons. 

The next building I want to show you 
on the semen is Kievaulx Abbey. This 
is the earliest Cistercian House in the 
country, founded in 1131. Its situation is 
l^eautiful, at the head of a rich deep valley 
formed by a bend of the River Rye belo^ 
01<1 Hyland. The Abbey stands immediately 
beneath a ridge of hills, and is built on a 
series of terraces cut out of the foothills of 
the range, the church being founded on the 
solid ground and the monastic buildings 
in certain instances on made ground, while 
the Frater, owing to the steep fall of the 
ground is carried upon sub-vaults. Owing 
to the importance of founding the church 
on solid ground, it is built parallel to the 
range of hills upon the first cut made in the 
slope, and it stands, as a result, roughly north 
and south instead of e&st and west. Indeed, 
had the medissval builders been so rash 
as to throw the church due east and west 
a portion would have had to be built upon 
filled ground or upon subvaults, A^hich 
would have enormously complic&ted the 
problem. 

Of the church, only the presbytery and 
the choir with the transepts and the east 
arch of the crossing remain ; and the nave, 
when it was taken over by the Grown, 
presented a dimpled mound of ruins where 
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fallen masonry cuid soil was heaped up to a 
height of 16ft., as shown upon the screen. 

The next view shows the church with the 
nave excavated, and the bases of the Norman 
piers displayed to view exactly as they were 
found. I shall not have time to deal with 
the history and character of the building, as 
my aim to-night is to give briefly particulars 
of the works undertaken to preserve the 
structure. 

These ruins had been used as a quarry 
by the neighbourhood for many years, and 
certain difficult structural problems were 
involved in their preservation. As an 
example I show upon the screen the crushing 
and failure which was in evidence in the 
spandrel above the south west pier of the 
chancel. The condition of ,. this spandrel 
was deuigerous in the extreme, and the 
method adopted to i)reserve the stability 
of this arcade and the cliancel was to 
remove the fractured stones one by one and 
to recore the whole of the spandrel and 
pior above, with strong reinforced concrete, 
afterwards replacing in their exact positions 
the stones removed for the purpose of execut- 
ing the work. No single new facing stone 
lias been used, and even in the 12 months 
which has transpired since the completion 
of the work no tmee of what has lioon 
undertaken is observable. 

This is only one of the problems involved 
in this great building, and it is hardly 
realised how serious the difficulties are in 
cutting out crushed and failing masonry 
imder a load of over 200 tons, when the 
slightest error in executing the work might 
cause a slip involving the downfall of 
certainly a large portion of this great 
arcade. 

I now propose to show you on the screen 
Jedburgh Abbey ; one of the finest of the 
Border Abbeys, founded by David I. in 1118. 

It is remarkable that so much remains of 
this Abbey, bearing in mind tliat it was 
twice burnt and three times pillaged. The 
earliest work is in the transepts, the lower 
part of the tower and the west end of the 
chancel. The nave is a very fine example 
of transitional work and you will see from 
the screen that the previous methods used 
to retain the nave in position postulate — 

(1) Tliat it was falling inward : and 

(2) That it was falling outwards ; 

and in order to obtain the maximum advan- 
tage from both theories, great timber struts 
were erected between the arcades in the 
nave and also strong steel tension rods 


to resist the postulated outward movement- 
of the arcades. As a matter of exact appraise- 
ment, however, the arcades required neither 
of these methods of strengthening and as- 
if to show scorn for the methods adopted, 
the struts were found to be rotten at their 
bearing upon the walls, and the birds were 
nesting behind them. You will see what a 
vast improvement is made by removing 
these unessential means of preserving and 
strengthening the nave. 

The problem of Jedburgh was on<' of the 
greatest with which the Department has 
had to deal. The tower was definitely 
failing and was in a bad state in the 15th 
century, as at that time the south-east 
and south-west jiiers of the tower were 
rebuilt by Bishop Cranston. The Norman 
north-east and north-west piers wei*e loft^ 
however, and although their condition 
must have boon serious in the 15th century,, 
they wore still further over -stressed by an 
addition to the upper stages of the tower in 
the 16th century. In the past, apprehension 
of the total collapso of the tower clearly 
existed ; and the two Norman piers were 
encased in stone walling as shown upon the 
screen, while the north arch of the tower 
was solidly built up. Even this was not 
sufficnont, and within quite recent times 
heavy modem brick buttresses and raking 
shores were added to tho piers. Norman 
work gives the appearance of great solidarity 
and strength, but unhappily this appearance 
is often deceptive. This was the case at- 
Jedburgh, where the piers wore faced with 
rough ill-wrought ashlar only, reasonably 
well worked on the face, but with unsatis- 
factory beds joints inducing y^oint loads 
on the stones. The core of those piers was 
made with rough rubble and weak n.ortar, 
which had no tensional strength wha soever, 
and which was found to bo a dry and non- 
cohering mass, such as would have shot 
out from tho piera had they been opened 
at the base without full precautions. 

It is believed that before the building 
was lianded over to the control of the 
Government, a suggestion had been made 
to take down tho tower and mbuild it, 
at a very heavy cost. Tho methods followed 
by the Department, however, coiild not 
contemyJate this : and, first of all, an 
attempt was made to gi-out up the piers 
with cement. This proved a failure as an 
examination showed that the fine dense 
cement grout merely lay inert within the 
piers in the dusty core somewhat similarly 
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to the action, say, of molten lead after 
being poured into dry sand. When this was 
found, the proposal to grout was at once 
discarded, and a dangerous and difficult 
scheme was devised for the rocoring of the 
two Norman piers. This was a very risky 
and precarious work as the load on each 
of the piers was over 600 tons and the tower 
had simk 4in. with a resultant out -throw’ 
to the north of nearly 24 inches. The 
really terrible condition of the piora was 
not fully ascertained owing to their being 
so closely onccisod with modem masonry, 
etc., but it would be impossible to exaggerate 
their condition as can bo shown by the 
following views thrown upon the screen. 
The scheme of srongthoning i)roposed when 
the state of the tow^or was ascertained in 
1913 was first to consolidate the upper 
portion very thoroughly by cement tam]3iug 
and grouting, finishing with lime ])ointing. 
The great arches w^ere centred and heavy 
steel needles were carried through the 
tower supported on clusters of four 14in. x 
14in. deadshores. The process of recoring 
was then slowly undertaken, certain of the 
face stones being removed, strong jacks 
being inserted to supi)ort the face above, 
and heavy steel bai-s driven into the ])ier 
to prevent any fall of the core on the masons 
working within the piers. The process 
was slowly extended right up the piers and 
carried over the arches, and whik? the work 
was being done an accurate measuring 
apparatus was devised to show any move- 
ment of the tower of the minutest kind, 
either as to sinkage or out -throw, and after 
the re -coring was complete the two tower 
piers were carefully underpinned, and the 
infilling walls and buttresses removed, 
so that the great Norman drums ai*e dis- 
played with all their fractures disclosed 
and the groat bulges remaining to view. 

The actual cost of the work imdertaken 
at Jedburgh by these methotls which wore 
slow but inexi>ensive, was probably one- 
tenth (for the whole church) of wliat it 
would have cost to take down and rebuild 
the tower alone. To-day the tower stands 
absolutely as it was with no additions thereto 
beyond the internal reinforced core, which 
is now carrying the load, with all the modem 
additions removed, and the amenities of 
this fine building are entirely preserved. 

I cannot resist showing you one photo- 
graph of Carnarvon Castle, but time will 
not allow me to detail the works undertaken 
here. It is probably the finest defensive 


castle In this country, and, indeed, ia 
Rurope ■ — one of the groat Edwardian, 
defensive castles dating from 1285-1322. 
On this building alone wo could usefully 
spend an entire evening ; but as the worlra. 
of preservation here worn mainly of normal 
character, 1 do not propose to describe 
them in detail. 

I now proceed to .show you on the sci’een 
examples of the method of preserving 
Whitby Abbey. The difference made in 
this building since it was taken over by the 
Government is very great, as it was suffering 
from destruction as a result of bombardment 
during the war, while the nave and the 
crossing were littcimd with fmgments of 
the fallen churcli. 

The history of the Abbc^y is of extra- 
ordinary interest as it was first foimded 
upon the pi’esent site in A.l). ()57, but the 
portion which remains is the 13th century 
church, consisting of nave and choir, with 
aisles, transepts and originally a lofty 
tower at the intersection, all of which were 
encumbered with groat masses of fallen 
masonry from the vaulting aiul super- 
structure which fell in the nave in 1762 
and the great central tower which fell in 1 830. 

Our lecent excavations have revealed a 
large section of the ])lan of the Norman 
church, which will be shown in outline 
on the floor of the pw^sont church. 

The excavations to the north of the church 
are now disclosing some very early buildings,, 
which appear to have been constmeted in 
part of “ Wattle and Daub.” The excava- 
tions are far from complete at the moment ^ 
but it would appear that eventually a largo 
portion of the pre-Nomian and 12th 
century buildings c^n l^e disclosed, tho 
two forn\er at least in jdan. 

I now show upon the screen the west 
front of the church, giving its condition 
before the boml)ardment by the enemy, 
after the bombardment and after treatment. 
The problem in dealing with this front was 
very difficult as many of the stones were 
shattered into fragments and the greatest 
ilifficulty was found in identifying them and 
replacing them in their true position. No 
moulded and wrought stones wore put back 
unless they were original, and the whole of 
the work shown on the last slides after the 
works of preseiwation had been completed, 
is such that no intelligent observer could 
do other than perceive accurately what is 
original work and what is the later work 
of strengthening and repair. 
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In Kirby Muxloe we see an example of a 
fortified Manor house of Tudor times, 
which was commenced in 1480, apparently 
upon the site of an earlier moated house. 
It is of brick construction throughout, 
even to the tiinet staircases with their 
complicated and enriched winding vaults 
and is a remarkably fine example of first- 
rate brickworlc of the period. 

Again the building was handed over in a 
state of utter neglect, as you will see from 
the screen. 

The next view illustrates its cliaracter 
and appearanc.l after its preservation has 
been accojnplished by the methods whicli 1 
have sought to detail to you here. 

The problem of preserving a V)rick building 
is entii*ely different from that of a stone build- 
ing, iwfcicularly where the biicks are scaling 
and flaking through weather and age, and 
through the action of growth of all kinds. 

No attempt has been made, however, 
to I'e-faco the scarred brickwork, but the 
fiaking and decaying brickwork lias lieen 
seized by a mastic cement and the onginal 
faces retained without any addition. 

Byland Abbey, a view of which 1 have 
previously shown on the screen, was in 
a serious state of neglect when it was 
handed over to the control of the Govern- 
ment. It is situated on the rich fertile 
plain at the foot of Combe Hill, in the North 
Hiding of Yorksliire, and there was little re- 
maining above the ground level beyond stunqis 
of walls heavily covered with ivy, all of which 
were in a state of complete disintegration and 
decay. There, again, the building appears 
to have been used as a quarry for those 
requiring materials for building in the 
district. Buttresses were robbed and the 
ashlar masonry removed in many instances 
as far as could be reached without scaffolding. 
It is difficult to exaggerate the appalling 
condition in which this building was found, 
and the regret we must feel over this is 
emphasised by the wonderful finds of 
enriched and carved work which we liave 
made in excavating the church. 

The magnificent detail of much of the 
work of this building could hardly liave 
been apprehended before its preservation 
was undertaken. Moulded .caps and bases, 
corbels and carved springers, etc., have been 
found which, for their simplicity ' and 
beauty of design and^ astonishing assurance 
of execution, are difficult to hval. Quite 
a large area of fine vitrified tile paving has 
been exposed in the chancel which, although 


somewhat rough in manufacture, has special 
merit for its design and planning of colour 
scheme. 

The next building which illustrates the 
methods followed by the Government is 
Goodrich Castle, the earlier history of which 
is not Imowii. It is mentioned in 1204, 
while the small • and very perfecjt- Keep 
clearly suggests that the work is among 
the earliest of its class in the country. The 
present remains, apart from the Keep, would 
appear to date from Norman times until the 
migns of Henry V, and Henry VI. 

The problem here was again grave, 
beeau.se of the consistent neglect of the 
building for wi^ll ovfir 200 years. The 
stone usoil in the castle is a soft red sand- 
stone, without any great strength, and this 
has weathered very badly and the greatest 
care had to be exercised in dealing with the 
stonework, which was fractured and split 
apait in many cases by the roots of ivy 
and young trees growing upon the wall 
heads. 

To illustrate this highly dangerous con- 
dition, only a few weeks before the building 
was transferred luider the Ancient Monu- 
ments Act a length of the north-west 
curtain wall, totalling a weight of 200 to 
300 tons, fell into the moat, leaving little 
or no evidence of the main caiise of failure, 
but illustmting very definitely that the 
masonry had little strength in resistance 
to shear. 

We find this castle was “ slighted *’ by 
an order made by Parliament in 1647, 
and it is probably due to this order that the 
castle was in such an appallingly defective 
condition, although it is surprising that so 
much remains standing, nearly 300 > earB 
after the order was made. 

I propose to show on the screen, glides 
illustrating the cliaracter of the building 
before treatment and after, although the 
time at my disposal will not allow me to 
detail very particularly the works under- . 
taken. 


[Sir Frank Baines also showed upon the 
screen views of the following buildings and 
structures : — 

Netley Abbey. 

Hampton Court Palace. 

Westminster Hall. 

Richmond Castle. 

Himtingtower. 

Stonehenge. 

Maes Howe. 
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Motisa Broch. 

Maiden Castle, Dorchester, 
explaining briefly the character of the works 
of preservation undertaken in each instance 
and illustrating how the scheme of preserva- 
tion W€U3 strictly relative in every instance 
to the peculiar chamcter of the work which 
remained. 

Particularly illuminating was his des- 
cription of the repair work undertaken to 
the great earth work of Maiden Castle, 
which consisted largely in repairing the 
huge scars of eroded chalk from the sides 
of the slopes and finally involved the retention 
of a man on this great monument of 1 15 acres 
in ext. nt, to keep down rabbits and prevent 
their commencing again the destruction of 
the great slopes of the valla, etc.] 

DISCUSSION. 

Mb. Ebbest Law, (\B., said that he was delighted 
with Sir Frank Baines's paper, the more so because 
he followed the line which the speaker had always 
advocated with regard to restoration. He had come 
to the meeting feeling that possibly he might find 
some weak point in the armour, or that he might be 
able to answer some criticism, but the paper had 
left nothing to wish for in those directions. Those 
who valued our old historic buildings, and who had 
the sentiment — ^not the sentimentality of ivy, 
against which he had inveighed for the last twenty 
years — of old associations, were now told, if they 
might believe the latest science, that these buildings 
had stamped upon them in their molecular 
formation everything that had happened within 
and underneath their walls. Ho agreed that it was 
impossible to fix any definite rules to be followed 
in restoration. Each building must be treated on 
its own basis, and it should always bo borne in mind 
that buildings which were not uninhabitable ruins 
— buildings, that is to say, which still served some 
existing purpose — must be dealt with in a different 
way, perhaps with greater latitude in restoration, 
than most of the buildings which the lecturer had 
shown the Society that evening. If in these cases 
new work was put in it was better that it should 
harmonise with the old rather than it should 
flagrantly dissociate itself from the old. The 
questions involved here were difiicult, but they 
deserved threshing out. In the paper the 
principles enunciated were those which most people 
Vho valued ancient buildings would support, and a 
great debt of gratitude was due to Sir Frank Baines 
and Mr. Peers for the wonderful work they 
were doing and the enthusiasm and high spirit in 
which that work was carried through. 

Mb. Edwabd P. Wabben, F.S.A., F.R.I.B.A., 
expressed his admiration for the work done by 
Sir Frank Baines. It was a great relief, after things 
gone on so long without any Government . 


recognition of the claims of ancient monuments, 
that they should now be in secure hands. He 
wished strongly to support all that the lecturer had 
said agamst ivy. He himself had been responsible 
for removing tons of it. On one Oxford College 
with which he had had to do, it acted in the most 
insidious manner by destroying the mortar. The 
secretions of acid by the ivy led to the steady 
disintegration of the wall, and then, by 'working 
its roots and filaments into the crcvicos, it shattered 
and destroyer! the beautiful stonework. Some of the 
old stonework at Oxford was |)Articular1y liable to 
decay, and was very unsatisfactory. The task of 
those who had the custody of old buildings was 
not an enviable one. They laboured under constant 
anxiety lest they should destroy in attempting to 
preserve. In the case of buildings still in use the 
problem presented was different from that of 
buildings the use of which had passed away. His 
own particular responsibility had always been in 
connection with buildings which still had a roof, 
not those which had been shattered beyond 
habitation, and here some special consideration 
applied. He wished to express his personal thanks 
to the lecturer. 

Mb. a. R. Powys (Secretary, Society for the 
Protection of Ancient Buildings), thanked Sir 
Frank Baines for his excellent paper. The country 
should be congratulated on having an Office of 
Works that put so much energy and thought into 
the repair of our buildings. It was only necessary 
to travel abroad to discover how far otherwise it 
might be. Ho noticed, from Sir Frank Baines's 
selections that evening, that the Office of Works up 
to now seemed only to have dealt with the more 
extensive and larger buildings. He would like to 
see His Majesty’s OfHce of Works take over some 
examples of smaller buildings — cottages, for 
example, of various periods, and built in the 
different traditions obtaining in the different parts 
of the country. When buildings of this kind wore 
kept in the same careful way as the castles and 
largo buildings, a very groat thing would have 
been done for the country. 

Mb. T. Rafflks Davlson foai-ed that in spite of 
Sir Frank Baines's warning, a very large iiumbcr of 
people in this country would prefer to keep the ivy, 
notwithstanding the min that it wrought. He 
remembered sketching many yearn ago one of the 
buildings which had been illustrated that evening, 
and he noticed that one of ^he arches had been 
completely spoiled in outline by the ivy. To that 
extent he was with Sir Frank Baines, though he 
must confess to some sneaking love both for the Wy 
and the ruin. If Sir Fi-ank Baines could a^ow them 
a way of keeping both he would be conferring a great 
benefit. 

Mb. W. a. Fobsyth said that he had greatly 
appreciated Sir Frank Baines’s paper. Sir Frank 
was a master exponent of his subject, and a master 
craftsman in his superintendence of the work. 
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The country was to bo con$nratulated on having 
what he considered to be an ideal Government 
•department in the one which was concerned in the 
■care of our old buildings. It was a department 
unrivalled by any similar department in other 
■countries in the care and thoroughness with which 
the buildings wore repaired. Sir Frank Baines had 
•said that he did not go to the building and say to it. 
This is what you want ” ; he waited foi the 
building to declare what it wanted itself. That 
aeemed to the speaker absolutely sound. The 
fundamental i)oint which never varied was that 
no two buildings were alike, and the treatment 
they required was different on every occasion. 
The paper had Ijeen most fascinating, and if he 
ventured to make a criticism it was not that he was 
unappreciative. Ho admired Sir Frank Baines's 
vigour immensely. He had laid down the axiom 
that each building was to be treated as il required, 
but he had also told them that restoration was not 
to he attempted on any account whatever. Per- 
sonally the speaker thought this rather a dangerous 
principle. There were little bits of buildings which 
did require some sort of restoration in order that 
there might be a record in stone of the original 
design. He thought it was risky to lay down that 
law. He instanced the cloisters of Westminster 
Abbey. The entrance to the Chapter House there 
was one of the most beautiful pieces of thirteenth 
century work ever wrought. Ho remembered it 
thirty years ago, when it was in beautiful order and 
full of definition, 'and one could see what was 
intended in the original carving. That had 
•disappeared, however, in the atmosphere of London; 
the carving was subsequently limowoshod, and now 
the outline was lost. That was an example which 
ahould make one hesitate before laying down tho 
law about excluding restoration. On one point ho 
would like a little more information. Ho would 
like to know why tho grout failed at Jedburgh. 
Sir Frank had said that on cutting out the wall, 
owing to the dust in the crevice the grout had 
merely mingled with the dust and had not adhered 
to the structure. But tho first operation in grout- 
ing was to remove tho dust. The dust must be 
removed before the insertion of the grout. It 
ahould be removed either by sucking or foredng it 
out. He had never himself sucked it out, but he 
had blown it out through air holes. It was 
most necessary to got the dust out. Then 
he must comment upon Sir Frank Baines's use of 
ferro-concroto in those buildings. Sir Frank had 
aaid that it was almost an impossibility to resort to 
mediaeval methods of building in the repairs. But 
there weie many examples of modimval repairs ; 
they declared themselves for all time. It was not 
only a matter of style and design, but of material 
and workmanship. One could always see a repair 
in medkeval work as between one period and 
another. At Tin^m Sir Frank had used ferro- 
concrete to a laige extent: Ferro-roncrete was a 
modem combination of cement, concrete, and, as 
a rula, mild stebl. The speaker understood that 
Sir Frank had used the mild steel persistently. 


Mild steel was one of the most ready forms of 
ferrous metal for rusting. Sir Frank had put into 
these buildings great masses of ferro-concrete. 
Ferro-concrete had only been in general use for 
about thirty years, and Sir Frank had experimented 
by putting this ferro-concrete into these medkeval 
lime-bu ilt fle xible walls. It was largely theory as to 
tho behaviour of ferro-concrete under these 
circumstances and it did not do to rely on laboratory 
tests for tho behaviour of ferro-concrete in old walls. 
The tops of tho walls ut Tintem had boon stiffened 
with very large ferro-concrete beams. Tho speaker 
could not imagine from his ex]}erience that these 
fon'o-conewte beams were going to lie quiescent 
for centuries in that wall without doing any damage. 
Moreover, when tho time came, as it must do, 
to repair these ferro-concrete beams, how wore they 
going to bo reached without dismantling the walls ? 
It was almost impossible to repair a ferro-concrete 
beam once it had been put into its place. Sir 
Frank would say that it would last five hundred 
years at least, but tho speaker’s answer would bo 
that that was only theory. From his own 
experience of reinforcement generally, ho thought 
that this method would produce failures in course 
of time, and much more quickly than some of them 
thought. It seemed to him that at Tintem Sir 
Frank might have developed a part of the preserva- 
tion upon an ordinary stone corbel basis and let 
the stone corbels show. He had been rather 
zealous to hide his own handiwork. The speaker 
wished that ho would show it, and not bury it in 
the walls. 

Mr. Warren remarked on the question of 
reinforced concrete that some concrete reinforced 
with iron was in perfectly good order. 

Mr. FoRSYTn said that, unfortunately, Mr. 
Warren's experience did not coincide with his own. 

Sir Frank Baines, in reply, said that he quite 
appreciated Mr. Warren’s problem — ^that of stone 
decay. That problem alone might occupy many 
meetings, and therefore he had left that aspect 
entirely alone on that occasion. He wanted, in the 
few moments loft to him for reply, to try to convince 
the last speaker. One of his points concerned 
restoration. In the speaker’s view they were not 
justified in restoring or adding anything to the 
structure that was there. He agreed that it 
might bo desirable to havo some record of 
beautiful decorative thirteenth century work which 
was fading away, but what he maintained was 
that such record should be produced elsewhere. 
Tho monument itself should be left as it was. 
Any replicas should bo careful and accurate records 
of work constructed apart from the building which 
was Vo be preserved. With regard to Mr. Forsyth's 
point about grouting, he ought to have ma^ it 
clear in his lecture that he was in entire agreement 
^ with the view that the esMntial of grouting was to 
^ exhaust the dust before starting the actual work. 
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But when the proportion of the dust to the whole of 
the internal content of the core was so high as to 
amount to 60 or 60 per cent, one dared not exhaust 
the dust. The matter then became one of trial 
and error. He and those who worked with him 
at Jedburgh did not really think it would be 
successful, but they exhausted a certain proportion 
of the dust and then started the work and put in 
the grout. They found that the core was so hungry 
and thirsty that the dust was partly absorbed and 
the grout lay inert like a mass of molten lead 
poured into diy sand. He next went on to deal 
with the question of reinforced concrete. He 
admitted all that Mr. Forsyth had to say on that 
subject. He honestly did not know what reinforced 
•concrete would do in the next five hundred years. 
But his aim was to introduce a material which had 
tensional value where tonsional value was required. 
It was, frankly, for its tonsional strength that this 
modern material was applied in an ancient structure. 
He had not mentioned five hundred years in his 
paper, but he did believe that ferro-concrete would 
last for five hundred years, though, of course, ho 
•could not give any proof of this ; it was simply a 
matter of opinion. He was not a reinforced concrete 
erank, but he thought there was justification for 
using it because they could not rejiroduce the 
statical scheme of the original structure. With regard 
to taking out the beams, they could, if necessary, 
be taken out in the same way that they were put in, 
although ho would tremble at the job, because the 
taking out of really good reinforced concrete was a 
very difficult proposition. Mr. Forsyth had spoken 
as though the modem work should not be hidden. 
It had been said to him in connection with the roof 
of Westminster Hall, '' You ought to have painted 
your steel work bright vermilion, and lot it be seen 
by everybody.” But his own strong feeling was 
that the problem of preservation demanded 
absolutely the sinking of the individuality of the 
technician dealing with the problem. The reality 
which dictated to him was the monument itself. 
His pride in Westminster Hall was not that he had 
produced a fine statical scheme as such, but because 
that fine statical scheme was largely, if not entirely, 
unobserved by a person looking at the wonderful 
inediceval work. It was not that they were trying 
to hide their light under a bushel ; they were frankly 
seeing if they could disguise it in order that by so 
doing the amenities of the old work might be 
entirely preserved. His treatment of the subject in 
his paper had probably been far from clear but the 
subject was so huge that ho was learning something 
fresh every day, and he really felt that now he knew 
less about the preservation of ancient monuments 
than when he started. 

The Chairman (Sir Aston Webb) said that there 
were three things undoubtedly that did largely 
affect these anbient building — ^namely, stone, 
cement, and iron. These were all subjects for 
discussion, but he would like to say a word about 
stone. The decay of stone was one of the serious 
things for the whole country. Quite recently this 


decay had extended and had become much worse 
to an extraordinary degree. Sir Frank Baines had 
brought this matter before the Board of Research 
and had asked for a Committee to go into it. The 
speaker was made chairman of that Committee, 
and the Committee was meeting constantly with 
scientific men and architects to discover whether 
something could not be done to preserve the stone 
which was now decaying in so extraordinary a way 
day by day. The work was likely to bo so pro- 
tracted that ho did not suppose ho would live to see 
the report issued. Many of the experiments put 
in hand might take years to fructify, but, still, 
they were doing all they could with the aid of the 
experts who were giving their priceless knowledge 
and experience with a view to discovering 
whether there was any preservative of stone. 
With regard to cement, ho thought it was a 
very useful hint never to use cement in pointing 
the stono. Cement seemed to have a most 
deleterious effect on the edge of the stono. It 
came out in slight efflorescence, and the edge 
showed decay all round. Cement certainly ought 
to be kept entirely away from the surface of 
walls, it was a most destructive thing, and its action 
was not yet fully known. With regard to iron, 
he did not speak as an expert at all, but he had 
always understood that iron bedded in cement 
lasted very well, and ho had certainly seen iron so 
bedded which came out as bright as when it was 
put in. But iron l)edded in lime was deleterious. 
Christopher Wren, who never seemed to make 
mistakes, did make one mistake when he used iron 
in the great piers of St. Paul’s Cathedral, and the 
iron in consequence swelled and did great damage. 
Iron was quite a dangerous thing to use 
in that manner, quite as dangerous as cement. 
There was no knowing when it stopped, when it was 
still, or when it would decay. In the piers the iron 
rusted and seemed to divide in two parts. There 
was much more that could be said, but the hour 
was late, and he would ask them to accord a very 
hearty vote of thanks to Sir Frank Baines for his 
paper and his beautiful lantern views. His views 
of the buildings before they were touched by the 
hand of the preserver were of very great and in some 
cases of priceless historical interest. 

The vote of thanks was accorded unanimously, 
and the meeting terminated. 


PERSIA, 


Lack of Communications. 

• 

In his recent report on the trade and industry 
of Persia Mr. B. H. Hadow, the Secretary in 
Charge of Commercial Affairs in Tehran, states 
that setting aside administrative and political 
difficulties, the principal difficulty with which trade 
has to cope in Persia is the lack of suitable or modem 
means of transport or of methods of interior com- 
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nmnication. Penia, by reason of her geographical 
position, the difficult nature of her mountainous 
country and the natural inclinations of the majority 
of her inhabitants, is in the position of a medisval 
merchant trying to do business in a twentieth 
century world. The numerous parallel mountain 
ridges divide her trade routes into a series of 
separate entities; she is not yet equipped with 
modem roads fit for motor transport ; her railways 
are as yet only projected, and she has no means 
of river communication. She has, therefore, 
perforce to rely on the native cart, the camel, 
the inule, and the donkey, except along the three 
roads from Duzdap to Meshed, from Tehran to 
Enzeli and from Kazvin to Khanikin, where 
roads more or less ‘fit for light motor transport 
have been made of recent years. Of these routes 
the first and last connect with a railway at Duzdap 
and Khanikin respectively and so serve as import- 
ant links for Persia’s foreign trade, while from 
Enzeli on the Caspian, ships transport merchandise 
to and from Russia and the Caucasus. Yet even 
along these routes the burden of tolls for the upkeep 
and protection of the roads themselves weighs 
heavily on both mechanical and animal transport. 

Tbadb Routes. 

(1) . Bushire-^Shiraz-Isafdhan-Tehran . — ^The road 
itself is not metalled and except along the portion 
between Bushire and Shiraz which was partly 
completed by the South Persia Rifles it is neither 
laid out nor graded, being in fact a caravan track. 
During the summer and autumn it is, however, 
used by country carts as well as pack animals, 
but the formidable passes between Shiraz and 
Bushire make it impossible for wheeled transport 
to use this section for commercial purposes. It 
has no bridges or culverts and the rivers and 
marshes make certain sections impassable during 
winter and spring. Nevertheless a large portion 
of Persia’s foreign trade at jiresent passes along 
this route. The Ministry of Public Works contem- 
plates building this road shortly if the necessary 
funds are available. 

(2) The Ahwaz-lsfhhan road through the Bak- 
htiari country.- A caravan track used largely 
by pack animals and impassable for wheeled 
traffic. 

(3) The Duxdap-Kerinan-Yezd-Isfdhan route . — 
A caravan track passable at certain times of the year 
by light motor cars. Frequented by merchandise 
using the Duzdap Railway which was extended 
during the war from Nushki via Dalbandin to 
connect India with Persia. Exporters of carpets 
from the Kerman district have during the past year 
used this route in preference to the mountainous 
road from Bander Abbas to Kerman, although the 
latest leportB state that owing to raids by tribesmen 
on the road between Kerman and Duzdap the Ban- 
der Albbas route is again coming into use. 

Light motor lorries and vans have been 
employed to some extent in this export trade but, 
as in the case of almost every other road in Persia, 


the lack of repair and petrol depots except at 
long distances and the rough nature of the roads 
necessitate carrying an undue weight of petrol 
and spare parts, and consequently make it un- 
profitable to use motor transport in Persia except 
for light and valuable merchandise or for tnuis- 
porting passengers. Cars used are mostly Ford 
touring cars or vans which on account of their 
simple and cheap construction and high ground 
clearance are popular in Persia. Should the pro- 
jected development of ])roper motor roads be carrietl 
out Persia should, in the absence of railways, 
provide a good market for motor cars, light lorrie-s 
and motor accessories. Price, rugged construction 
and simplicity arc, however, essentials if makes not 
not yet known in Persia are to be popularized. 

(4) The Bander Abbas- Kerman road. — Formerly 
used for the export of the greater part of the carpets 
and rugs made in the Kerman district *and still a 
caravan route from the Persian Gulf for this and 
other merchandise to and from Central. Persia. 
Owing to its mountainous nature it is only passablo- 
for pack animals and it is often impassable duriniLr 
the winter on account of snow. 

(5) The Tabriz- flamadan trade route, which 
connects Persia in normal times with the Turkish 
import and export route via Trebizond. A recent 

. revival in export of piece goods through Tabriz, 
has brought this route into use of late, but trade in. 
North-West Persia has suffered from severe depres- 
sion owing to the partial closure of the Trebizond 
route to Persia. The J ulfa-Tabriz railway connects* 
Persia with the Caucasan railways but is at present 
badly in need of repair and only occasional trains 
can be run when sufficient freight can be secured. 

(6) Tehran-Meshed . — An unmetalled but carros- 
sable road much frequented by pilgrims on their 
way to the Holy Shrines of Iraq or of Meshed. 
Also used by traffic between East Persia and the- 
Caspian Sea ports. 

A road to connect Tehran with the Caspian 
at Bandar-i-Baz is also at present under construc- 
tion. 

Cbssatiok of Tbadb with Russia. 

Next to the paucity of her interior communica- 
tions Persia has suffered considerably from the 
dislocation of her pre-war import and export 
routes, and from the consequent necessity of redis- 
tributing her foreign trade. Before 1914 the bulk 
of her imports entered the country through Enzeli. 
and the Caspian ports, or via Trebizond and Tabriz. 
Detailed figures for 1921-22 show that only 8.4 
per cent, of Persia’s foreign trade passed through 
the northern countries adjacent to Persia, whilc' 
91 per cent, passed through the Persian Gulf Ports. 
Iraq or India. The figures for the following year 
will, it is believed, show no appreciable difference- 
in the proportion of trade borne by these three- 
countries, though the total amounts will not be 
the same, owing to the partial revival of the Trebi- 
zond route, in spite of the diffioulties attending 
transport through the disturbed areas of Turkey,, 
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And to a slightly greater volume of trade by the 
Northern routes. In particular a service of small 
•cargo steamers, with a capacity of approximately 
^SOO tons of cargo each, has been started from 
Hamburg to Enzeli via the Russian canals and the 
Volga by a German firm. The first steamer reached 
Enzeli in November; 1922, but since that date 
no further steamers have reached Persian ports. 

The cessation of a large proportion of the former 
trade with Russia has not been* without effect in 
depressing the Persian market, and the closure of 
the northern trade routes has further contributed 
to this depression by enhancing the cost of trans- 
porting goods to North Persia which is often out 
■*)f all proportion to their original cost. A few 
Persian merchants attended the Russian fairs at 
Baku and Nijni Novgorod which wore revived 
last year, but most of the native trading community 
is without knowledge of conditions outside Persia, 
and except for the activities of the trading branches 
of the Soviet Government known as the Vneshtorg, 
f-eniro-Soyuz and Naftkom, no Russian agencies 
now cater for the export trade in such commodities 
i\n dried fruits which l^eforo the war were exported 
in large quantities to Russia and the Caucasus 
through Tabriz and the (Caspian ports. Russian 
prints which in 1914 were universally known 
throughout Persia have also ceased to be imported 
in any quantity, and the northern markets remain 
lelatively closed to trade, except so far as Russian 
petrol, kerosine oil, and similar products, are im- 
ported. Russia supplies her immediate needs by 
exporting rice and foodstuffs and a limited amount 
of timber through her commercial institutions 
and to some extent through Persian merchants 
in Gilan and Baku. 

Nsw Tsadb Routes. 

'Chis alteration of Persia’s normal trade routes 
lias brought into prominence at least two routes 
which were rarely used before the war. The first 
of these is the Iraq route from Basrah via Baghdad 
to Kermanshah. This route was always popular 
with Persian traders before the war and the con- 
struction of the Iraq railways from Basra to Bagh- 
dad and thence to Quaniqin near the Persian 
frontier has increased the facilities for importing 
frail or perishable goods. The virtual closure 
of the northern trade routes has also contributed 
in no small measure towards making it for the 
present one of Persia’s chief trade routes. Imports 
via Kermanshah which amounted to krans 190 
million in 1921-22 exceeded in volume those of 
nny other customs post in Persia, in spite of the I 
per cent, transit tax to which all goods passing 
through Iraq are subjected. In winter caravans 
leave the mrtalled road near Hamadan and make 
their way to Teheran via Sultanabad and Qum or 
direct via Nobaran in order to avoid the Aveh 
Pass north of Hamadan and the intense cold of 
the Kazvin plain. Imports vm Iraq include in 
particular a large proportion of the Manchester 
piece-goods which are still ifnported in large quan- 


tities, although the return of the kran to its norml 
value and the competition of other European 
countries whose coinage hasdepreciatedoonsiderably 
has tended to restrict these imports and to cut 
the profit on their sale to a fine point. 

The second trade route of importance is the 
Indian route entering Persia at Balbandin by the 
Nushki-Duzdap railway. From a position of 
comparative importance owing to the gulf created 
between it and India by the Sarhad deserts Duzdap 
has since the construction of this' railway during 
the war risen to be one of Persia’s principal dis- 
tributing centres. The foreign trade which used 
this route during 1922-23 reached a total of 87 
million krans, an increase of 100 per cent, over the 
figures for 1921-22. The railway, besides tapping 
the rich grain districts of Sistan and the Kainat, 
now feeds the districts of Kerman and Meshed, 
and it is probable that a largo proportion of the 
trade which used to reach Herat, and Trans-Caspia 
from Russia is now supplied from India by this 
route. Goods exported to Persia through India 
by this route are entitled to a rebate of fifteen- 
sixteenths of the customs dues paid on foreign 
imports into India. 

British Trade. 

For the year 1921-22 the first five countries 
trading with Persia, in their order of importance 
were : — 



Imports. 

Exports. 

Total. 

Thousand 

Thousand 

Thousand 

The British Empire, 

Krans. 

Krans. 

Krans. 

including India . . . 

462,100 

159,000 

621,100 

Egypt 

17,600 

199,400 

216,900 

Russia 

41,700 

26,600 

68,200 

Iraq 

8,300 

44,400 

62,700 

U.S.A 

5,500 

29 500 

35,000 


The British Empire, therefore, accounted for 
nearly 60 per cent, of Persia’s trade, although it 
must be remembered that a certain quantity of 
the articles recorded by the customs authorities 
in Persia as coming from Great Britain or from India 
are certainly not of British manufacture or origin, 
but were merely consigned from these countries. 
This proportion has slightly decreased during the 
subsequent year, so far as can be ascertained, 
owing to a revival of trade with Italy, France and 
Germany in particular. The disparity between 
the import and export figures for the British Empire 
account for the depreciation of the kran on the 
British and Indian markets. 

Persia’s chief imports and exports during 1921'^ 
22 in their order of importance were : — 
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Imports. 

Thousand 

Krans. 

Cotton piece goods 188,600 

Sugar 141,300 

Nails, screws, iron piping, etc. . . 33,200 

Tea 31,300 

Exports. 

Oil and kindred substancos, such as 
' petrol, benzine, etc. . . . . 322,600 

Carpets and rugs 66,100 

Dried and fresh fruits 26,900 

Opium.. ..j 16,400 


imports during the year totalled 55 per cent, 
of the total foreign trade and exports 45 per cent. 
This ratio, so far as can be ascertained, remained 
virtually unchanged during the following year. 
Of the commodities quoted above, the British 
Empire during the same x)eriod supplied cotton 
piece goods to a value of 185 million krans and tea 
valued at 30 million krans, as well as almost the 
entire quantity of Persia’s importation of nails, 
screws and iron piping. The chief sources of 
Persia’s sugar were British India which supplied 
67 million krans worth ; Belgium, whence came 
27 niillion krans worth ; and Egypt, which supplied 
sugar to the value of 17 million krans. It is pro- 
bable that a largo proportion of the sugar supplied 
by India is not of Indian origin, since a certain 
amount is known to come from the Dutch East 
Indies and more is probably imported in the first 
place from France, Egypt and other countries for 
re-export to Persia via Duzdap and the Persian 
Gulf. 


POTENTIAL WATER POWER IN NEW 
ZEALAND. 

Estimates of the amount of available water |)ower 
in New Zealand show a total of 4,076,700 horse- 
power, of which 759,700 horsepower is in Nortli 
and 4,31 7,000 in South island. In the distribution 
of power resources, South Island is in an advanta- 
geous position, as the bulk of its potential supply 
is located near the deep water sounds of the west 
coast, where there are many sites suitable for 
electro-chemicalandelcctro-metallurgical industries. 

According to a report by the United States 
Vice-Consul at Wellington, a programme for water- 
power development has Iwen pre))ared in which the 
chief sources of North Island will be utilised . These 
include I.iake Waikaremoana, which has sufYicient 
storage capacity to run the proposed generating 
plant for 21 months without rauifall, and the 
Waikato River project, which taps Lake Taupo. 
The drst instalment will involve an estimated 
expenditure of £15,0Qp«000 for the headworks, 
plant, and transmimon line to Auckland and will 
develop 50,000 of the estimated 138,000 horsepower, 
which it is expected can be ultimately obtained. 


State commitments up to the end of 1923 for 
the Lake Waikaremoana project amount to £1 10,000 . 
By the end of 1924 it is proposed to spend £1 ,075,000,. 
when it is expected that 24,000 horse-power will 
be available from this source. The method of 
financing hydro-electric development in New Zea- 
land is chiefly through State aid, no projects of 
importance being promoted by private organisations. 
Southland Province, with some assistance from the- 
State, is carrying on its development through a 
local body, the Southland Power Board. 

Hydro-electric construction in New Zealand 
has been retarded by the high cost of financing, 
and if money wore cheaper a tremendous impetus- 
would be given to the carrying out of this project. 
It is recognised that the chief factor in the industrial 
development of ('hristchurch is cheap power, 
and among the farmers of North Island likewise 
a great increase in the use of small* power units 
would result from cheaper rates and an efficient 
system of distribution. 


REVIVAL OF SILK INDUSTRY IN 
VALENCIA. 

An intelligent and systematic campaign to* 
revive silk culture in Valencia has been conducted 
recently, writes the United States Consul at that 
city. The result has been the planting of some 

65.000 mulberry trees on 200 farms with about- 

1.000 individuals actively engaged in I'oviving 
silk culture in this district. The Government 
encourages sericulture by offering a i^romium of 
50 centimes ( normally 5d. ) i)er kilo of cocoons. 
The worms producing these cocoons before being 
sold, must first be examined for disease and 
registered by a local branch of the Department 
of Agricultui-e, the containers of the worms being 
stamped and sealed by the authorities. 

There are at present in Valencia some 400 looma 
for the weaving of various silk fabrics, such as 
damasks and brocades. These loo ms are opei'ated 
by hand and all are modelled on the old ones used 
centuries ago. They vary in width from 1 to 3 
metres. Most of the operatives are men highly 
trained in their work. The patterns used in tho 
manufacture of damask and brocaded silks are 
almost entirely copies of designs from the seven- 
teenth and eighteenth century. So cleverly are 
they copied that it is frequently impossible for 
the layman to distinguish between the old and 
the new. Many arc in gold or silver thread. The 
dyeing is done in Valencia, generally by German 
dyera imported for the purpose. 

These brocades and damasks range in price 
from 25 pesetas to several hundred pesetas per 
meti-c, depending on the design, colours used,, 
and width. They possess considerable artistic 
as well as economic value. Comparatively little 
artificial sdk is used in Valencia at pi-esent and the 
local manufacturers are doing their beet to regain 
their reputation for silks of the highest grades. 
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MEETINGS OF THE SOCIETY. 


Ordinary Mbetinos. 

Wednesday evenings, at 8 o'clock ; — 

January 23. — G. Albert Smith, “ Cine- 
matography in Natural Colours — further 
Developments " (with illustrations— scenes 
from H.R.H. The Prince of Wales’s Tour 
in India). George E. Brown, K.1.( 
Editor of the British Journal of Photography^ 
will pr€5side. 

January 30. — Sir Richard Arthur 
Surtees Paget, Bt., “ The History. 
Development and Commercial Uses of 
Eused Silica.” Sir Hbrrkkt Jackson, 
K.B.E., K.R.S., will piv.-ict . 

February 6. — Iyemasa Tokugawa, 
O.B.E., First Secretary to the Japanese 
Embassy, “ The Earthquake and the Work 
of Reconstruction in Japan.” Lord Ask- 
wiTH, K.C.B., K.C., D.C.L., Chairman of 
the Council, will preside. 

February 13. — H. Maxwell-Lefroy, 
M.A., Professor of Entomology, Imperial 
College of Science and Teclmology, ” The 
Preservation of Timber from the Death 
Watch Beetle.” Sir Aston Webb, K.C.V.O., 
C.B., P.R.A., will preside. 

February 20. — Percival James Bur- 
gess, M.A., F.C.S., Chairman, Rubber 

Growers’ Association, ” Now Uses for 
Rubber.” 

February 27. — Charles S. Myers, 
C.B.PL, M.D., Sc.D., F.R.S., Director, 
National Institute of Industrial Psychology, 
“The Use of Psychological Tests in the 
Selection of a Vocation.” 

March 5. — ^Major-General Sir Fabian 
Ware, K.C.V.O., K.B.E., C.M.G., C.B., 
Vice-Chairman, Imperial War Graves Com- 
mission, “ Building and Decoration of the 
War Cemeteries.” 

March 12. — ^Alan A. Campbell Swinton, 
F.R.S., late Chairman of the Council, 
“ Personal Recollections of some Notable 
Scientific Men.” (Illustrated by Photo- 
graphs.) 

March 19. — ^R. L. Robinson, Member of 
the Forestry Commission, “ The Forests 
and Timber Supply of North America.” 
Lord LovATi K.T., K.O.M.G., K.C.V.O., 
C.B., D.S.O., will preside. 

March 26. — ^Neal Green, “ The Fishing 
Industry and its By-Products.” 

Dates to be hereafter announced : — 

Sir Lyndbn Maoassey, K.B.E., ” London 
Traffic.” 


Brigadier-General Sir Henry May- • 
bury, K.C.M.G., C.B., Director General of 
Kofids, Ministry of Transport, “ Roads.” 

Frank Hope- Jones, M.I.E.E., Vice- 
Chairman, British Horological Institute^ 
“ The Free Pendulum.” 

J. Robinson, M.Sc., Ph.D., F.Inst.P., 
Head of Wireless and Photography Depart- 
ment, Royal Aircraft Establishment, Fam- 
horougli, “ Wireless Navigation.” 

T. Thorne Baker, “ Photography in 
industry. Science and Medicine.” 

Mrs. Arthur McGrath (Rosita Forbes), 
“ The Pasition of the Arabs in Art and 
Literature.” Lord Abkwith, K.C.B., K.C., 
D.C.L., Chairman of the Council, will 
preside. 


Indian .Sectiov. 

Friday afternoons at 4.30 o’clock - 

January 18. — Colonel H. L. Cros- 
THWAiT, C.f.E., R.E., rotd., late Super- 
intendent, Suivey of India, “The Survey 
of India.” Sir Thomas H. Holland, 
K.C.S.T., K.C.I.E., LL.D., D.Sc., F.R.S., 
Rector, Imperial College of Science and 
Technology, will preside. 

February 16. — Sir Richard M. Dane, 
K.C.I.E., Commissioner, North India Salt 
Revenue, 1898-1907 ; Foreign Chief In- 
spector, Salt Revenue, China, 1913-18, 
“ Salt Manufacture in India and China.” 

May 2.- -Jocelyn F. Thorpe, C.B.B., 
D.Sc., Ph.D., F.R.S., F.I.C., F.C.S., Pro- 
fessor of Organic Chemistry, Impi^rial (*ollege 
of Science and Technology, “Chemical 
Research in India.” 

Date to be hereafter announced : — 

Bhupendra Nath Basu, M.A., Vice- 
Chancellor of Calcutta University, “The 
Vedantic Philosophy of the Hindus.” 

Dominions and Colonibb Sbotion. 

Tuesday afternoons at 4.30 o’clock ; — 

February 6. — F. W. Walker, “ The 
Commercial Future of the Backward Races, 
with Special Reference to Papua.” Sir 
George R. Le Hun[te, G.C.M.G., will 
preside. 

March 4. — ^The Hon. T. G. Cochrane, 
D.S.O., “ Empire Oil : The Progress of 
Sairawak.” The Bt. Hon. Lord Beabstbd 
will preside. 

May 27. — 0. Gilbert Cullis, D.Sc., 
M.I.M.M., Professor of Economic Mineralogy, 
Imperial College of Science, and Technology, 
Geology and Mineral Resources of 
Qyprus.” 
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Cantos Lsotusbs. 

Erio KmQHTLBy Ridsai., 

B.A., Ph.D., D.So., F.I.C., The Chemical 
Laboratory, The University, Cambridge, 

Colloid Chemistry.” Three Lectures. 

Syllabus. 

Lbctubk I : Januaby 21. — ^Nature of CoUoida. 
Properties of interfaces. Surface tension and 
adsorption. Decolourisation, gas absorption, 

stream line filter. The work of Hardy and 

Langmuir. Orientated adsorption. Catalysis, 

Enzmyes, Specific germicides, lubricants. 

Lecture II : January 28. — Suspension 

Colloids. Bsptisat'^n, protection and precipi- 
tation. Colloidal Mill. Electric cataphoresis 
and endosmose. Peat drying. Colloidal metals. 
Colloidal fuel, Ore flotation. Smokes, condensation 
of fumes, powdered fuels. Mists, Insecticides. 

Lecture III : February 4. — Emulsion 

CoHoids. Preparation and Stabilisation. Coal 
tar disinfectanto, Milks, Phase inversion-biological 
importance, greases, antigens. Soaps. Ionic 
micellae. 

Adsorbing Qels. Silica gels, ferric oxide and 
alumina, clays, vaseline, rubber and textiles. 
-Membranes, permeability. E!quilibria at mem- 
branes, application to leather. 

Edward Viotor Evans, 03.E., F.I.C., 
Chief Chemiatr South Metropolitan Gas 
Company, **A Study of the Destructive 
Distillation of Coal.” Three Lectures. 
February 26 ; March 3, 10. 


Cobb Lboturbb. 

Monday evenin^i, at 8 o'clock : — 

Dr. T. Slatrb Priob» Director of 
Researdir British Photographic Research 
AsBOoiation» ” Certain Fundamental 
Problems in Photography.” Three Lectures. 
March 24, 31 ; April 7. 

MEETINGS OF OTHER SOCIETIES 
DURING THE ENSUING WEEK. 


Monday, January 14. .Geographioal Society, 185, New 
Bond Street, W., 8.30 p.m. w Alexander 
Kennedy, “The Bocks and Monuments of 
Petra.” 

Architectural Asmdatlon, 84, Bedford Square, 
W.O., 8 p.m. Paper by Prof. A. B. Bldiard- 


Brewing Institute of, at the Engineers’ Club, 
Coventry Str^ W., 7.80 p.m. Mr. J. 
Steward “ The Season’s Barleys.” 

Charity Organisation Society, 2M, Vauxhall 
Briime Road, 8. 4.80 p.m. Dr. A. 
Shadwell, ”^e rancipleB of liquor 
Control.’ 

yvBBDAT, January 16. .Statistical Society, at the Royal 
SooiBTT or Asra. John Stoeet, AdelpM, 
W.C., 5.16 p.m Mr: N. B. Orainp, “The 
Inter-relation and Distribution of Prices 
and their Incldeohs in^ Price Stabilisation.’^' 
Royal InstltutloB. Albeni^e Street, W., 

?*) “*** 

Tranaport^ * Tn aM w tf' ^ 8^ tlm Institute of 
Eleotrloal Bogjimwm Savoy Haoe, Victoria 
Brnbaakiuent, W.0n S.80 p.m. Mr. A. F. 
Boim^ “ BaBway StgnaiBng and Its Develop- 


Asiatic Society, 74, Grosvenor Street, W., 
4.30 p.m. Mr., Ayscough, “The Cult of 
the Spiritual Magistrate of the City Walls 
and City Moats.” 

Miueralogical Society, at the Geological 
Society, liurliiigton House, W.. 5.30 p.m. 

Murine Engineers, institute of, 85j^The Mmorles, 

E. , U.30 p.m. Adjourned Discussion on 
“ Superiieatlng.” 

Wrdnhspay, Janitary id. . Kugiucers, Junior Institution 
of, aL the Royal Society or Arts, John 
Street, Adelplii, W.C., 7.30 p.m. inaugural 
Meeting. Address by Sir J. Fortescuo 
j^luniiery, " Marine Propulsion during Ilfty 

United ‘Service Institution, Whitehall, S.W., 
3 p.m. Rear-Admiral Sir E. P. F. G. 
Grant, “ The Origin of the Overseas Naval 
i'orces, their Organisation, Training and 
Relation to tlie Imperial Services.” 

lirltL-tn Decorators, Institute of. Painters* Hall, 

. Little Trinity Lane, E.C., 7.30 p.m. Mr. 
W. W. Davidson, “ Stencils and their Uses.” 

M(^tooroiogical Society, 40, Cromwell Street, 
8.W., 7.30 p.m. 

Transport., Institute of (N. Western Local 
Sc(‘tion), Manchester. Mr. H. Mattlnson, 
“ Passenger Transportation Yif Industrial 
Areas.” 

Literature, Royal Society of, 2, Bloomsbury 
Square, W.C., 5.15. Prof. jf. B. Boas, 
“Chllde Harold.” 

Thurso AT. January 17.. Pottery and Glass Trades 
institution, at the Royal Society ov Arts, 
John Street, Adelphl, W.C.. 7.45 p.m. Mr. 

F. A. Perry, ** The Art of Table and Domestic 
Glassmiiking.” 

Royal Society, Burlington House, Piccadilly, 
W., 4.30 p.m. 

Antiquaries, Society of, Burlington House, 
Piccadilly, W., 8.30 p.m. 

Chemical Society, Burlington House, Piccadilly, 
W., 8 p.m. 1. Mr. Jl. H. Atkinson, “ A 
Suggested Explanation of the Allotropic 
Transformation of Iron.” 2. Messrs. H. J. B. 
Dobson and 1. Mason, “ The Activity of 
Water in Aqueous Hydrochloric Acid.” 
3. Mr. J. R. I. Hepburn, “ The Freezing of 
Inorganic hydrogels.” 

Royal Institution, Albemarle Street, W., 5.80 
p.m. Mr. W. Sickert, “ Straws from 
Cumberland Market.” (Lecture I.) 

Mining and Metallurgy, Institution of, at the 
Geological Society, Burlington House, 
Piccadilly, W., 5.80 p.m. 

Electrical Engineers, Institution of, Savoy 
Plac^ Victoria Embankment, W.C., 6 p.m. 
Mr. H. Marryat, “ Electric Passenger Lifts.” 

Mochanloal Engineers. Institution of (Local 
Section), Engineers’ Club, Albert Square, 
Manchester, 7 p.m. Mr. I. H. Wright, 
“ Recent Developments in Gears and Gear 
CutUng.” 

Economics and Political Science, London, 
School of. Sir Hubert L. Smith, “The 
Economic Laws of Art Production.” (Lecture 
I.) 


Friday, January 18. .Engineering Inspection, Institution 
of, at the Royal Sooibtt of Arts, John 
Street, Adelphl. W.C., 8 p.m. Mr. F. 
Grpvo, “Reminiscences of Railway Work 
Overseas.” 

Medical Officers of Health, 1, Upper Montague 
Street, W.C. 6 p.m. Dr. M. Young, 
“The Public Significance of Mental De- 
fldenoy.” 

Royal institution, Albemarle Street. W., 
^.m. Prof. H. Armstrong, “ The Bmentifle 
Work of Prof. Sir James Dewar.” 

Metals, Institute of (Local Section), University 
OoUege, Sinrieton Park, Swansea, 7.15 p.m. 
Capt. L. Taverner, “The Annealing of 
Non-Ferrous Metals.” 


Geologists’ AsBodatioiL University College, 
Gower Street, W.O., 7.80 p.m. Itof. 

H. L. Hawkins, “The Wandermgs of the 
Early Thames.” 

Engineers, Junior InsUtatlon of, Sb, Vletorla 
sbvet, 8.W., 7.80 p.m. Mr. O. F. Tyl4r, 
“ The Liability of Employers In respect of 
Personal Injnnes to their Workmen.^* 


Satoedat, January 10.. Royal Instltntton, Albemarle 
Street, W.. 8 p.m. Mr. G. Reynolds, 
** Meehanloal Reproduction of Mnsle.” 
(Lecture I.) 




FRIDAY, JANUARY 18, 1924, , 


AU eommunieoHons /or the Society ehould be addreteed to the Secretary, John S^eeP^TM^ki, k.C. (S) 





NOTICES. 


NEXT WEEK. 

Monday, Januaby 21st, at 8 p.m. 
(Cantor Lecture). Eeio Keiohtlby 
Ridbal, B.A., Ph.D., D.Sc., F.LC., 

The Chemical Laboratory, The University, 
Cambridge, “Colloid Chemistry.” (Lecture I). 

Wednesday, Januaby 23rd, at 8 p.m. 
(Ordinary Meeting). G. Albert Seith, 
“ Cinematography in Natural Colours — 
further Developments ” (with illustrations — 
scenes from H.R.H. The Prince of Wales’s 
Tour in India). Gbobob E. Brown, F.I.C., 
Editor of the Britiah Journal of Photography, 
will preside. 


LIST OF FELLOWS. 

The new edition of the List of Fellows of 
the Society is now ready, and copies can be 
obtained by Fellows on application to 
the Secretary. 


MANN JUVENILE LECTURE, 

The second of the two Juvenile Lectures 
by Professor W. A. Bone, D.Sc., F.R.S., was 
delivered on Wednesday afternoon, January 
2th. Mr. Al€ui A. Campbell Swinton, F.R.S., 
a Vice-President of the Society, pi’esided. 

Professor Bone referred to the researches, 
discoveries, and inventions of Sir Humphry 
Davy, George Stephenson, Michael Faraday, 
Smithells, Bunsen, and Welsbach. Davy’s 
work he sjaid, in nearly every particular, 
foreshadowed the whole of the progiess 
which had been made during the last 
century. He taught us that to produce 
flame you must have an explosive mixture 
of gas or vapour and air, and that the 
mixture must be raised to a certain condition 
of temperature, called the ignition point. 
He compared Davy’s definition of flame 
recorded in 1816 (“ Flame is aeriform or 
gaseous matter heated to such a degree as 
to become luminous ”) with Smithells’ 
definition made in 1916 (“The basis of 
flame is a glowing gas and the exciting cause. 


chemical action ”). In making enquiries 
into the cause of the serious explosions in 
coal mines prevalent in those days, Davy 
discovered that methane and air only 
formed an explosive mixture within certain 
limits. This led to the invention of his 
miners’ safety lamp, in which the flame 
wcks surrounded by gauze. The metal 
gauze cooled the flame in the* cylinder 
down to below its ignition point. Examples 
of Davy’s €uid Stephenson’s lamps were 
shown, as well as a modem electric lamp, 
which would stand very rough usage. The 
devastating effect of a colliery explosion was 
vividly shown in a series of photographs 
taken in 1008, when an experimental 
gallery 200 feet long, composed of disused 
boilers, was erected on the surface. The 
interior of the boilers was utilised to represent 
as nearly as possible the actual conditions 
of an underground coal mine, and the force 
of the explosion of the fine coal dust and air 
was pictured on the screen. 

There were a number of most interesting 
demonstrations showing the difference in 
the colour of a flame of hydrogen, carbon 
monoxide, and methane ; the action of 
flame on metal gauze, as used in the safety 
lamp, and on a piece of asbestos paper ; 
Smithells' separator apparatus ; the structure 
of a candle flame and the three zones of 
non -combustion, partial combustion, and 
complete combustion ; the action of the 
Bunsen burner and Welsbach’s incandescent 
gas mantle which restored the luminosity 
taken away by the Bunsen flame ; and 
the Meker burner. The explosive effect of 
the action of the Bunsen flame on a mixture 
of coal gas and air in a tin canister was 
shown. Another ex^ieriment illustrated the 
force of the flame when four tubes containing 
respectively 1, 2, 3, and 6 feet of carbon 
disulphide and nitric oxide were • igniteil, 
the largest tube being shattered into 
fragments. There was also a demonstration 
by means of a 14 feet tube of the different 
rates of speed of flame in various proportions 
of gas and air. Diagrammatic and other 
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lantern slides were projected upon the screen 
showing a spectrum analysis of different 
forms of light ; the direction taken by 
flames ; the limits of inflammability ; 
ignition ranges of hydrogen, carbon 
inonqxide, and methane in air and in 
oxygen ; flame speeds ; an old-fashioned 
steel mill used to give light in c^ml mines 
before the safety lamp was invented ; the 
rates of explosion in a detonating coil ; 
the measurement of flame temperature ; 
and the lecture concluded with a demonstra- 
tion of the Radiophragm, a form of 
incandescent surface combustion, in which 
an explosive mixture of gas and air is burnt 
at a maximum rate of intensity without 
the production of any flame at all. 

The Chairman proposed a hearty vote of 
thanks to Professor Bono and congratulated 
him upon the extraordinary success of 
his experiments and on the most lucid 
manner in which he had explained the 
subject of Flame. 

Professor Bone exi^ressed his thanks to the 
audience, and said a very large measure of 
the success of the experiments was due to 
the enthusiasm of his two assistants, Mr. 
D. T. A« Townend and Mr. S. Young, and 
he was very glad to see how much they 
wore appreciated. 

The meeting then terminated. 


PROCEEDINGS OF THE SOCIETY. 


DOMINIONS AND COLONIES SECTION. 

Monday, 17th Decjsmber, 1023. 

The Earl of Airlie, M.C., in the Cliair. 

TriK (-HA 1 RMAM Said thnt he had great pleasure 
in ini reducing the reader of the paper, Mr. Noxon, 
Agenl-deneral for Ontario. The province which 
.Mr. Noxon r.o ably represented was perhaps, of 
all the provinces of (Canada, one of the most 
suitable for British emigrants, and the first to avail 
itself of the facilities of the Empire Settlement Act. 
Mr. Noxon' s whole heart was in the very important 
problem he would deal with that afternoon, and 
he (Lord Airlie) believed he was betraying no 
secret when he stated that Mr. Noxon was offered 
the appointment of Agent-General by his Govern- 
ment and accepted it with the special object of 
furthering British migration. 

The paper read was : — 

EMPIRE SETTLEMENT. 

By Wm. Cv. Noxon, 

Agent -General foirpntario. 

It is not territory or material wealth 
that makes a country or an Empire greatp 


but the quality of its people, and the 
principles tinderlying its civilisation. The 
greatness of the British Empire does not 
arise from the fact that it is an Empire upon 
which the sim never sets, or from the 
possession of its imrivalled Mercantile 
Marino, or from the protection of the 
British Navy. The greatness of the British 
Empire has its roots in the people of the 
British race, and it is the sap derived from 
British cliaracter which keeps green the 
leaves of the mighty British oak, under whose 
branches so many of the peoples of the 
earth have sheltered. 

1 would not be so presumptuous as to 
enlarge upon the past history of the British 
Empire to such a learned and ^ patriotic 
Society as the Royal Society of Arts. You 
are all familiar with the lives and labours 
of the groat Empire Builders of the past, 
who have 1 landed dowm to us their priceless 
heritage. 

You are familiar too, with the history of 
the British people. In this City of London, 
and this lieaiitiful Homeland of yours, 
so rich in monuments of the past, it is easy to 
trace the birth and growth of our national 
consciousness, and of British institutions and 
British civilisation, from the days when 
Britain was a subject peoi>le under the yoke 
of the Roman Empire until to-day when we 
occupy, often so unassumingly, a loading 
place among the nations of the world. Who 
can measure or even imagine the pains and 
tribulations, the toils and fears, the strivings 
and setbacks, the battles and wars on sea 
and land, that have contributed to the 
steady and forward march of the British 
people through the centuries ? 

In tliis liistoric hall also, which i am so 
glad to loiow is now the property of the Royal 
Society of Arts, you have for many years 
heal d from this platform and read in your 
Journal addresses and papers from men 
coming hot -foot to you from all comers 
of the British Empire, telling of the wonder- 
ful achievements of British Government and 
British civilisation in our own times. In 
looking over tho list of these papers read to 
your Society since 1874, I have been amazed 
by the extent of the ground covered by these 
papers, and even by the extraoi^nary 
interest of their titles. 

Familiar as you then are with the 
history of tho British Empire, in the past, 
and with its glorious and benefloent 
achievements in our own times, I feel sure of 
a sympathetic response from you when 1 say 
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tihat it seems to me a tragedy that in the 
British Isles, in the heart of the British 
Empire itself, there should be an honest 
man, of Briti^ blood, who has no prospects 
of finding work, or a British boy with no 
chance to learn a useful occupation that will 
give him a livelihood, or a young woman, 
capable and willing, and yet receiving the 
dole and living in idleness. 

Surely in view of the fact that there are 
so many people in the United Kingdom 
itself who are without steady employment or 
satisfactory prospects in life, it does not seem 
necessary that the Overseas Dominions 
should go outside the British Empire for the 
new settlers needed to populate their empty 
spaces, and continue the development of 
their territories and natural resources. 
Whether viewed from the standpoint of 
present expediency or future safety, it 
seems to mo that there is no problem before 
the Empire to-day so urgent and important 
as the problem of settling the empty spaces 
of the British Empire with the surplus 
population of the Motherland ; and while it 
is primarily man -power that the Dominions 
want, I wish to emphasise again, and with 
all the force I can command, that man- 
power is not everything. It is British man- 
power the Dominions need. 

It is a question how far it is safe to 
trust our ideals to the control of other 
nationalities. A close observer of afFairs 
in the United States cannot help but bo 
struck by the gradual submerging of their 
national ideals by the influence of an 
uninstructed foreign vote. 

It has cost a very large sum both to 
parents and State to raise a healthy, sane, 
yoimg Britisher and bring him to the point 
where he stands on the threshold of life. 
He is worthy of every consideration. 

Is IT Necessaby OB Desibadle fob People 

TO Leave the United Kingdom ? 

Roughly speaking, the population of the 
United Kingdom is forty-five million, 
increasing at the rate of about one thousand 
pe^ns a day. 

In the year 1921 the excess of births over 
deaths in England and Wales was over one 
thousand a day. In 1922 it was still as high 
as 5,600 a week, and in the first six months 
of the present year* it was 5,800 a week. 

In England and Wales alone between 
1911 and 1921, notwithstanding the 
enormous losses of the war, the population 
inoreased by 1,814,750. This is a much 


smaller increase than that of any other 
decennial period during the whole of the 
preceding century, and if the world were as 
settled as it was prior to the war, I have no 
doubt that England could take care of most 
of its greatly increased population. 

The figures relating to the density of the 
population of the countries within the 
Empire are certainly very significant, and, 
if I may be permitted to say so, somewhat 
disquieting. In fact it is estimated that the 
total white population within the Empire is 
about sixty-five million, and as forty-five 
miUion live in the United Kingdom, it is 
quite evident that other parts of the Empire 
are not over supplied with British stock. 
For example : — 

Persons to the 
siiuare mile. 

Great Britain has ... ... 482 

New Zealand has ... ... 12 

The Union of South Africa has ... 3 

Canada has ... ... ... 2 

Australia has ... ... ... 2 

There is no country within the Empire, 
or out of it so densely populated as England 
with 700 persons to the square mile. 


Germany has 

The Netherlands 

Belgium 

Italy 

Japan 

Ireland 


Persons to the 
stiuaro mile. 
329 
554 
636 
337 
215 
138 


He would be a bold man who would say 
that there is nothing wrong in England 
having 700 people to the square mile, and 
Canada and Australia only two or three 
people to the square mile. My own view is 
that this glaring inequality of the distribu- 
tion of the population within the Empire 
lies at the very root of some of the very 
serious social and economic troubles from 
which England is at present suffering. 
If you over-crowd a railway carriage or a 
house, the occupemts are discontented ; 
if a country is overcrowded to the degree 
where there is not enough work to go round, 
and where many find it impossible to make 
any headway at all, the general standard 
of life is lowered, and there is sure to be 
discontent and unrest. 

We might divide the United Kingdom 
population into four classifications : 1. 

Those engaged in agriculture ; 2. Those 
engaged in industrial occupations ; 3. 

^ose engaged in clerical and professional 
ocoupations ; 4. The juvenile and the 

tuiemployed. 4 
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Prior to 1914 the United Kingdom was the 
source of supply to different parts of the 
Empire, and to the United States in parti- 
cular, of skilled artisans. It was also the 
source of supply for a considerable amount 
of unskilled or casual labour ; also 
agricultural workers, domestic servants and 
clerical and professional people. In fact, 
the demands of high class occupations in the 
different parts of the Empire and in other 
countries, particularly the United States, 
were sought for in the United Kingdom. 

The ever-gro<?ing population of the 
British Isles has always provided an over- 
flow of emigrants, and this fact no doubt has 
contributed very materially to keeping the 
balance between the population of the 
country and the requirements of its 
industries. 

But to-day we are faced with this fact, 
that not only is the population of the 
country increasing at the rate beyond the 
absorbing power of its industries, but 
emigration is to-day operating on a very 
restricted scale as compared with before the 
war.' The following table illustrates this 
state of things : — 


Miorakts of British and Irish 
Nationality. 


Year. ^ 

Outward. 

Inwanl. 

Balance. 

1913 

389.394 

a5,709 

303,686 

1921 

199,477 

71,367 

128,110 

1922 

174,096 

68,023 

106,070 


The following table shows the destination 
of those emigrants who have settled within 
the Empire ; 


must be taken into account. This 
information is not always very easy to 
discover, and as regards Canada accurate 
information regarding emigration — ^that is 
the number of people leaving CancMla for the 
United States and elsewhere — has not yet 
been mad6 available, and to that extent 
Cfiuiada’s vital statistics are incomplete. 

The movement of population from some 
parts of Eastern and Central Canada to the 
United States has been notorious for 
generations past. On the other hand the 
influx of United States fanners into Western 
Canada has also been on a very large scale. 

It is rather curious to observe that the 
total number of immigrants, entering 
Canada between June 1st, 1911, and June 1st 
1921 (the dates of the last two censuses) 
was 1,812,836 ; the total increase of 
population between those dates was only 
1,681,840. 

This is all the more strange when one 
remembers that Canada enjoys a fairly 
large natiual increase of population, namely, 
an excess of births over deaths. 

New Zealand. 

The figures relating to New Zealand show 
the following as representing the excess in 
the number of arrivals in New Zealand from 
the United ICingdom over departures from 
the Dominion to the United Kingdom ; — 


Year. 
1909 .. 




Net cxceas of 
urrivals over 
departures. 

.. 8,608 

1910 .. 




.. 6,868 

1911 .. 




.. 8,624 

1912 .. 




.. 10,307 

1913 .. 




.. 12,068 

1914 .. 




.. 6,006 

1915 .. 




.. 1,468 

1916 .. 




.. 786 

1917 .. 

, , 

. , 


.. 1,430 


Year. 

British North 
America. 

Australia. 

New Zealand. 

British 
South Africa. 

To otlier Parts 
of Empire. 

Total 

British Empire. 

1913 

190,854 

66,779 

14,256 

10,916 

12,242 

285,046 

1021 

67,907 

27,761 

11,613 

12,903 

16,703 

136,777 

1022 

46,818 

39,099 

12,269 

8,772 ‘ 

12,462 

118,410 


What has been the Inohease in 

POPULATIOK TO THE SELF-OoVEENlNa 

Dominions by ^Emigration ? 

Of course, the figures of the numbers of 
people leaving this country, for the Overseas 
Dominions do no^ tell the whole story. Tha 
movement of people from the Dominions 


1918 731 

1919 1,109 

1920 .. 8.346 

1921 . . . . approximately 9,029 

1922 7.604 


Total 83,462 
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Australia. 

The official Australian figures with regard 
to net immigration are very complete. 
These show that during the period 1861-1021 
— viz. 61 years — ^the gain to the Common- 
wealth population by excess of arrivals over 
departures was only 1,030,855 persons, while 
the gain by excess of births over deaths 
during the same period was 3,333,789. 
The following details are also available : — 

Not Rain by 
cxccm of 

Five arrivals over 

year poritxis. departures. 

1876 to 1880 130,142 

1881 to 1885 ^24,040 

1886 to 1890 168,701 

1891 to 1895 22,392 

1896 to 1900 2,487 

1901 to 1905 loss 16,793 

1906 to 1910 67,278 

1911 to 1916 99,393 

1916 to 1920 71,133 

1921 15,789 

Net gain 764,562 

The above figures — ^not only in the case 
of Australia, but also as regards Canada 
and New Zealand — indicate that one cannot 
judge the migration movement solely by 
the figures which give the number of 
emigrants who leave the United Kingdom. 

They also indicate very clearly that emi- 
gration will have to be increased to a very 
considerable extent yet before the problem 
presented by the over-populated state of 
the United Kingdom and the imder-popu- 
lated conditions of the overseas Dominions 
is within measurable distance of being solved. 

What is the Present Outlook ? 

There are less than three million of the 
population in the United Kingdom engaged 
in the pursuit of agriculture, and this 
includes auxiliary occupations such as 
domestic servants, gardeners, cattlemen, 
horsemen, gamekeepers, overseers, etc., and 
it is estimated that they produce from 25 to 
30 per cent, of the country’s food require- 
ments. 

It is also estimated that there are some 
foMxjbeen millions of the population engaged 
in industrial work, and at least a portion 
of the product of their effort requires to be 
sent abroad to help purchase the unprovided 
food requirements. 

How HAS this Heretofore been 
Accomplished ? 

1 believe it ree^onable to assume that a 
good deal of British commercial greatness 


has come about from the world’s confidence 
in British commercial justice. It might 
be said that England’s export trade rested 
upon four main foundations : — 

1. Cheap coal ; perhaps the best coal in 
the world, and for home consumption 
one of the cheapest, and therefore one 
of the greatest factors in industrial 
activities. 

2. Cheap and plentiful supply of money, 
not only sufficient for home require- 
ments but sufficient for enterprise 
abroad, which naturally carried export 
trade. 

3. A plentiful and cheap supply of good 
food. This meant reasonable wages. 

4. Perhaps the most important of all — 
the control of the mercantile marine 
of the world, which to a great extent 
set the cost of transportation. 

With these four advantages England was 
able to meet throughout the world the 
competition of other nations who possessed 
different advantages. 

What is the Situation To-day ? 

1. The country has still good coal, but not 
cheap as compared with before the war. 

2. The country has still a reasonable 
supply of capital for homo requirements, but 
little, if any, for outside enterprise, and 
capital is not as cheap as before tlie war. 

3. The country has an ample and good 
supply of good food, but not cheap as 
compared before the war. 

4. Instead of having cheap transportation 
the country has about the dearest water and 
rail transportation it has ever experienced. 

Thus, nearly every favourable condition 
has been reversed. 

Now Let Us Look at the Markets. 

Before the war England’s chief export 
value was in coal, and in my judgment this 
will continue to be the chief export value. 
This can hardly be called an Industry. 

It has a labour value, and is a diminishing 
asset. Every ton taken out of the mine 
leaves a ton less there, and each succeeding 
ton costs a trifie more than the preceding 
one. 

The best markets for English industry 
were in the near and far East, in Europe and 
in the Americas, and the Empire Dominions. 

What is the Condition of these Markets 
To-day T 

During the war Japan and the United 
States succeeded in obtaining a fair footing 
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in the Near and Far East, and they are still 
there. 

Moreover, India in particular has become a 
self-governing Dominion to a great extent, 
and has the authority to establish tariff, 
which she has already done. 

Thus, British commercial influence in the 
Near and Far East is not likely to be any 
greater than it was heretofore, if as great. 

Take Europe, 1 think we shall all admit 
that the present generation will not see 
Europe sufficiently established to be the 
customer she was before the war. 

Then take th4 Americas, and the self- 
governing Dominions. In all cases evidence 
goes to show that it is the desire of these 
countries to make more of what they need, 
and sell more of what they do not require. 
Under these circumstances one fails to see 
just where this country is going to establish 
new or increasing markets for her surplus 
products of industry, which is absolutely 
essential to her economic life. It is therefore 
reasonable to argue that some distribution 
of the ever increcusing population is not only 
desirable but practically necessary. 

Why PEOFiiE Desire to Emigrate. 

The flrst instinct of life is material self 
interest. A man says : ‘‘ How am I going 
to live, and how am I going to live a little 
better or a little easier and thus, wherever 
the outlook appears to be the best from his 
view -point the magnet is likely to be the 
strongest. 

The facts and figures which 1 have quoted 
in this paper prove, I think — 

1. That it is desirable in the interests 
of the Motherland, and also in the 
interests of the Overseas Dominions, 
that a redistribution of population 
should be effected as far as possible. 

2. That this migration from these over- 
populated Islands to the under- 
populated parts of the Empire is not at 
present proceeding at anything like 
the rate that is necessary and desirable* 

Before proceeding to consider the best 
methods to adopt to have this condition of 
things righted, let us first consider very 
briefly the reasons and circumstances which 
induoe people to migrate. 

The first observation 1 would make is that 
the successful, the well-to-do, the contented, 
and those having strong -family ties, do not 
migrate. They are the backbone of the 
country. On tlie other hand, those who are 


infirm, who are aged, who are sub-normal 
physically, mentally, and morally, must 
remain in the country of their origin. 
Therefore, the middle line is the only one 
available, and this is a general average of 
the people. We must take into considera- 
tion that there are four distinct elements 
which encourage emigration : — 

1. — Ambition, In other words, the man 
who finds insufficient elbow-room for his 
personal ambitions, or who has a marked 
interest in the success of his family, studios 
the opportunities of various countries as 
compared with his own before ho decides 
where he will go. Boundaries of countries 
have very little deterrent effect in keeping 
an ambitious man from going td the place 
where he believes his experience and ability 
will earn him the best returns. 

2. — Adventure, This is an impulse which 
induces migration. It is characteristic of 
British people. They like to see the world. 

3. Uncomfortable, unpleasant, unhappy 
and unsatisfactory local economic or 
domestic circumstances. These themselves 
induce separation. Dissatisfied people are 
naturally inclined to emigrate. 

4. — Need, From this source comes all 
dependent child migration. 

The greatest obstacle to an increased 
flow of people from this country to the self- 
governing Dominions is a lack of knowledge 
of living conditions and opportunities in the 
Dominions. Within the last two weeks, and 
within a distance of ten miles from where we 
are assembled, an Englishwoman of more 
than ordinary intelligence asked a chemist 
if California belonged to England, and his 
reply was : “ E liave really forgotten what 
country California belongs to.” 

I have given you a great many statistics, 
because statistics have a certain interest and 
moreover comparative figures are necessary 
to show how we stand. I desire to say very 
emphatically, however, that the problem of 
Empire Emigration will never be solved by 
Statistics. When you are dealing with 
human beings, the part which Statistics are 
able to play is generally a small one. 
Human nature has a habit of ignoring 
figures altogether, and self-interest cannot 
be turned from its purpose by the most 
formidable array of statistics ever compiled 
by Government offices. 

In dealing with the subject before us, one 
often hears it stated that there is plenty of 
room in the Overseas Dominions. So there 
is. But do not forget that there are other 
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things there besides vacant spaces. There 
are people there already, people of British 
blood, it is true, and proud of belonging to 
the British race, but nevertheless, people 
who have an even greater pride in the land of 
their adoption, whether it be Canada, 
Australia, New Zealand or South Africa. 

The people of these young nations across 
the sea have their own national tradition, 
which is in a sense a thing apart from the 
common traditions of the British race. They 
are well versed in the history of the land of 
their adoption. Australia and Canada and 
New Zealand — and may I eAd even Ontario 
— ^have their own national heroes, men who 
are as important to them as your Nelson or 
Wellington, but whose names are quite 
unknown in England. The people who live 
in the Overseas Dominions know the story 
of their national life from its earliest 
beginnings, and they know the heroism, toil 
and perseverance of the pioneers who built 
their adopted country from the point when 
there were only a few log houses in the 
backwoods. 

It goes without saying, therefore, that 
the people of the Overseas Dominions have 
very strong opinions regarding what is best 
for their own countries. They know the 
needs of their country better than anyone 
else can know them. And when it comes to 
a question of framing an immigration policy 
for the country they are living in, they 
naturally insist that that policy must be in 
keeping with their requirements. 

To put it bluntly, the Dominions will not 
and cannot imdertake to receive all the 
surplxis population of the Motherland, 
irrespective of their suitability for the 
conditions existing in these newer lands. 
They are only able to absorb certain classes 
of people who will fit in naturally with the 
process of their development. 

So when you hear it stated that there is 
no need for anyone to remain unemployed in 
Great Britain because the Greater Britain 
beyond the seas has room enough and to 
spare, you may take it that although such 
a statement may sound well, it is not 
practical politics. 

The Kind of People the Dominions 
Want. 

Speaking generally, the classes of workers 
which the Overseas Donoinions can absorb, 
and whom they are prepared to welcome in 
large numbers, are as follows : — 

(1.) Young women for household work; 


(2.) Experienced farm labourers, both 
single and married ; 

(3.) Lads and young men who are 
inexperienced in farm work, but who 
are prepared to take employment on 
farms ; 

(4.) Farmers with capital ; 

(5.) People who can pay their fares, and 
are going out to friends already settled 
overseas ; 

(6.) People who have capital to invest in 
business, and later wo hope skilled 
artisans. 

Assisted Passages under the Empire 
Settlement Actt, 1922. 

Since the passing of the Empire Settle- 
ment Act, 1922, the British Government 
has entered into agreements with various 
Oversecis Governments for the provision 
of assisted passages to help forward suitable 
migrants, and already many thousands of 
people have been successfully settled over- 
seas. Several Governments supplement 
these with assisted schemes of their own. 

The following is a summary of the schemes 
of assisted passages in operation : — 

Canada . — Assisted Passages by way of 
loan (full passage money if required) to 
approved women household workers. As 
regards men, people in Canada who can 
guarantee work on the land for a friend in 
Great Britain or Northern Ireland, may 
nominate such person for an assisted passage. 
The nominator must advance 26 per cent, 
of the passage money, and the remaining 
75 per cent will be advanced as a loan by 
the Governments of the United Kingdom 
and Canada. Children (boys up to 17 and girls 
up to 14) who are approved cuid whoso care 
and settlement are undertaken by institutions 
such as Dr. Bamardo’s Homes, the Liverpool 
Sheltering Homes, etc., are carried to 
Canada free, 60 per cent of the passage 
money being paid by the British Govern- 
ment and 60 per cent, by the Government of 
Canada. 

Ontario . — ^The whole passage money is 
advanced as a loan where necessary to ap- 
proved women household workers. ‘ Assis- 
tance up to £18 is advanced as a loan to 
single experienced farm workers. In the 
case of both men and women the Government 
of Ontario guarantee employment at good 
wages on arrival. 

New Zealand . — Free passages, plus £2 
bonus, are granted to approved experienced 
"household workers and the passage money 
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has not to be repaid. Also passages at 
reduced fares to skilled single farm workers 
and a few married workers without families, 
the cost of passage being £11 per person. 
For persons nominated by friends in New 
Zealand, passages at reduced fares are 
available, and, where necessary, loans are 
granted to nominated passengers who are 
unable to x>ay the reduced fares. 

Australia , — ^Women domestic workers are 
granted loans towards the cost of the passage 
in whole or part, if approved. Farm work- 
ers, and also manual workers who are not 
experienced in farm work, and who are 
single, and also married men who can go 
in advance of their families may receive 
a free grant of one-third, and if necessary, 
a loan up to the remaining two -thirds of 
their passage money. 

All the Australian States will take boy 
farm learners from 15 to 18 years of age, 
and guarantee them situations w’ith farmers 


if approved, be assisted to settle on farms 
of their own in Victoria and loans are' granted 
for stock and equipment. 

What the Empire Settlement Ac3t 

Scheme has Accomplished. 

Up to October, 1923, the number of people 
who have been taken from Great Britain 
and placed overseas under the auspices 
of the Empire Settlement Act, has been 
37,206. 

The cost to the British Gk)vemment, a good 
deal of which may be recoverable, has been 
£400,000. 

The number of assisted passages granted 
dming October, 1923, in connexion with 
agreed schemes under the Empire Ssttlement 
Act and the total number of such passages 
granted from the inception of these schemes, 
together with the numbers of depc^rtiu^ 
during the same periods, are shown in the 
following table : — 



Assisted 
passages 
granted in 
October | 
1923. 

Total assis 

ited passage 

B granted. 

Total. 


1922 

i 

Jan. -Oct. 
1923. 

Departures 
in Oct. 
1923. 

1922, 

Jan.-Oct. 

1923. 

Assistod Passage Schome.s 

To Australia 

2,123 

794 

7,058 

1,133 

23,659 

2,691 

6,118 

19,952 

To New Zealand 

5,409 

512 

694 

4,365 

To Canada 

Dominion of Canada 

495 

3,443 1 

478 


3,344 

Piovince of Ontario 

54 


1,681 ! 

67 


1,309 

Minor Schemes 

113 


1,531 

113 


1,468 




1 

Total 

3,579 

8,191 

35,723 

3,761 

6,812 1 

30,438 


at wages ranging from 7s. Od. to 20s. a week, 
with board and lodging in addition. They 
are regarded as apprentices for from one to 
three years. 

Assisted passages are granted to these 
boys imder the Empire Settlement Act. 

Western Australia , — There is a group settle- 
ment scheme in this state whereby ex- 
perienced and inexperienced married men 
may take up free land and draw sustenance 
allowance during the prepeuration of the 
new home. Long-term loans are granted 
to such settlers to facilitate the. development 
of their properties, and housing acconunoda- 
tion ia provided at the outset by the Govern- 
ment of Western Austi^ia. 

Vitoria , — Single men axvi married men 
with families who can deposit with the 
Government a oapiteJ of at least £300 will. 


The • figures given in the above table 
include both applicants and dependents of 
applicants to whom assisted passages have 
been granted. The discrepancy between 
total assisted passages, 35,723, between 
January and October, and total departures — 
30,438 — during same period, is due to the 
fact that some people dropped out at the 
last moment cuid others have deferred their 
sailings until the spring. 

There is no doubt in my own mind that 
the idea behind the Empire Settlement 
Act, namely, the granting of assisted passages 
to suitable men and women in order to 
enable them to go to other parts of the 
Empire where they will find assured employ- 
ment and better prospects of life, is an 
excellent one. 

As a matter of fact, under present condi- 
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tions men of the farm labouring class and 
domesticated young women who wish to 
take up household work, would have no 
chance at all of ever getting to Canada, 
Australia or New ZeeJand unless it were 
made possible for< them to obtain loans 
covering practically the whole cost of their 
passage money. 

I was speaking to a very experienced 
Shipping Agent the other day — a man who 
has been in business in NoHolk for meuiy 
years — and he told me that practically 
every day he interviews about 20 or 30 men 
and women who come to his office anxious 
to find out how they can get to one of the 
Overseas Dominions, and in practically 
every case my Shipping Agent friend finds 
that these people are without funds. 

The various schemes which the British 
Gk>vemment have entered into with the 
Governments in other parts of the Empire 
for the purpose of granting assisted passages 
and undertaking the settlement of suitable 
people are, as feu* as my knowledge goes, 
working satisfactorily. 

The wages ruling in all the Dominions for 
all classes of workers are generally speaking 
considerably higher than the wages obtain* 
able in England. 

All emigration as now carried out by 
the various Governments of the Ovei*seas 
Dominions is thoroughly well organised. 
The days when people wore taken to a new 
country and left to sink or swim when they 
got there are past. 

There is a large demand for ex- 
perienced household workers in all the 
Dominions, not only in the cities, but on 
the farms as well, and 1 am certain that we 
can continue for many years to come to settle 
satisfactorily many thousands of girls 
in such situations where they will obtain 
hi^er wages than they would be likely 
to obtain in England, more liberty, a fuller 
and freer life, and better prospects generally 
them was their lot in this coimtry. 

The farm homes of Ontario, as is likely 
in the other Dominions, where girls are 
wanted to assist the farmer’s wife with the 
house work, are quite equal to the farm 
houses in England as regards comfort and 
convenience, and very much better than the 
generality of farm houses in Scotland and 
Ireland. Many of these farm houses in 
Ontario have electric power for all purposes. 

The Soldiers’ Settlement Board ov 
Canada. 

Over 27,000 ex-soldiers have been settled 


on farms of their own in Canada under the 
auspices of the Soldiers’ Settlement Act 
of Canada, 1919. Up to the end of 1922 
the Canadian Gk>vemment had advanced 
88 millions of dollars for this purpose. More 
than 25,000 of the ex-soldiers so settled were 
heads of families, and it is estimated that 
by this means 100,000 people, men, women 
and children have thus been added to the 
permanent agricultural population of Canada. 
In all 4,854,799 acres of Cemadian land has 
been occupied by ex -soldiers under the 
scheme. 

Of special interest to Great Britain is the 
fact that Impeiial ex-service men are eligible 
for participation in the benefits of the Sol- 
diers’ Land Settlement Scheme of Canada. 
The scheme provides for the granting of 
loans by the Canadian Government to settlers 
as follows : — 

1. To purchase land up to 4,500 dollars. 

2. For stock and equipment up to 2,000 
dollars. 

3. For i)ermanent improvements up to 
1,000 dollars. 

Loans are repayable in 25 consecutive 
annual instalments, five per cent, interest 
being charged. 

If an applicant from Great Britain has 
practical farm experience in Great Britain, 
he is required only to be able to pay down 
in cash twenty per cent, of the amoimt 
involved in the purchase of the land, stock, 
and equipment he desires. If he is able to 
pay fifty i^er cent, of the sum required, 
agricultural experience is not insisted upon. 

Applicants who have had at least tw’o 
full years’ farming experience in Canada, 
or one year in Canada and one year elsewhe]*e 
are only required to pay ten per cent, in 
cash at the time of the purchase of the land, 
and no initial cash payment is required on 
stock and equipment. 

Building up the Empire 

The British Empire, as it is to-day* 
has been built up by migrants from the 
old country who liave left their homes, 
in some cases from a desire for adventure, 
and in other cases under the pressure of 
economic necessity, and have rooted them- 
selves in the soil of distant lands under the 
British, flag. It goes without saying 
that both in the interests of the mother 
country and in the interests of the Overseas 
Dominions, it is highly desirable that migra- 
tion within the empire should continue. 
In fact, it seems to me that under the condi- 
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tions in which we now move it is even 
more necessary than it ever was in the 
past. 

I would be the last person in the world 
to try to persuade anyone in this country 
to migrate, even to my own native Province 
of Ontario, which I believe in my heart 
is one of the most fertile, progressive and 
prosperous coimtries in the whole world, but 
persuasion is not necesscuy in connexion 
with ■ Empire migration. The migratory 
instinct is as strong to-day in many men 
and women of British blood as ever it was. 
There are tens ol thousands of people — 
I might say hundreds of thousands — in 
this coimtry to-day who would give almost 
anything for a chance of bettering themselves 
in some of the new countries of the Empire, 
but those people are unable to move unless 
they can bo assisted. It was with the object 
of assisting such people who can be naturally* 
absorbed by the Overseas Dominions that 
the Empire Settlement Act was placed on 
the Statute Book, and T can say most sincere- 
ly that in looking around 1 can see no better 
way in which public money can be expended 
than in the promotion of organised migration 
within the Empire to the fullest extent 
that is found practicable. 

Have the people in this country stopped 
to think whether or not they are making 
of their young the finished product which 
the Overseas Dominions and other countries 
have heretofore so keenly sought after ? 

Does the present form of labour permit 
sufficient young people to be incorporated 
as apprentices to supply not only the future 
needs of this country but the future require- 
ments of other parts of the Empire ? 

Is the coimtry preparing domestic workers 
of a quality and in numbers to meet the 
demands of the other Dominions ? 

Is it not necessary that this country 
should look ahead and try and equip the 
young .with qualifications which will insure 
them a livelihood in other parts of the 
Empire ? 

From a business standpoint it is estimated 
that the United Kingdom sells goods to the 
Dominions to the extent of £5 per capita, 
and to the outside world to the extent of 
five shillings per capita. At a glance, 
therefore, how evident it is that a better 
distribution of the population to the Domin- 
ions within the Empire would increase 
the demand for gbods from this country, 
and thus stimulate production and lessen 
unemployment* 


The phrase British possessions ” mig^t 
also be transposed into the phrase British 
Empire partners,” all with a harmonious 
co-operation towards a conunon Empire 
interest, with the spirit of good-will and 
forbearance, believing that what is good 
for any one part of the Empire is good for 
the whole. A case of — 

Onk roB All, and All fob One.” 


DISCUSSION. 

The Chairman (Ix)rd Airlio) said that the 
Society was very much indebted to Mr. Noxon 
for a valuable paper. There were one or two points 
which he, as a member of the Oversea Settlement 
Committee, would like to emphasise. Mr. Noxon 
had pointed out the desirability of peopling the 
vast empty spaces of the Empire and developing 
our Imperial heritage by means of new settlors 
from this country who would bring with thorn the 
old British traditions and sympathies. He had 
given them significant figures as to the density of 
population in this country and the sparseness of 
tho population overseas. In all that he had said 
on that point they were entirely at one with him 
and it was the realisation of this position which 
had led the Governments of the Empire to embark 
upon a policy of State-aided epiigration and 
settlement for the benefit of the British Empire 
as a whole and of all its citizens. This policy had 
been embodied in the' Empire Settlement Act 
under which a sum of £3,000,000 a year for 15 years 
was available for that purpose. The reasons for 
tho inauguration of this new |X)licy were obvious. 
The war cut across all tho old currents, and in 
particular entirely stopped emigration to foreign 
countries and migration within the Empire. It was 
necessary to re-start this How, and in existing con- 
ditions State aid was a necessary part of tho process. 
They must all help to distribute tho population 
of the Empire to the best advantage, and in doing 
that they must try to overcome the drift towards 
cities and industrialism. It was easier to do 
that oversea than in this country because over- 
sea the land and other facilities for settlement were 
in existence in such abundance. Tho problem was 
to bring the landless man to the manless land. 
It was regrettable to think that there were over the 
whole of the British Empire fewer people engaged in 
agricultural pursuits than there were in Franco. 
He was glad that tho author had emphasised the 
point that by developing tho Empire we developed 
our best markets. It would take time to restore our 
European markets. In the meanwhile it was 
wise to pursue a policy of developing our Empire 
and calling upon the new world to redrew the balance 
of the old. The critics in this country often stated 
that migi^tion took away our best. On the other 
hand, the critics in the Dominions often said that 
we in the old country only gave them our worst. 
He thought that probably the truth lay somewhere 
between the two, and that the DominionB got, on 
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the whole* a good average Briton. This was 
after all as good as* if not better than* the best of 
any other nation in the world. He was glad, 
furthermore* that the author had laid stress upon 
the point that migration must not be regarded as 
the means of remedying any abnormal unemploy- 
ment in this oountry. It did, of course, relieve 
unemployment, inasmuch as the men who were 
unemployed here obtained employment overseas, 
but a larger view of the problem must be taken, 
and they must all look forward to the time when, 
by the redistribution of the population of the 
Empire, it would be possible so to stabilise economic 
conditions that unemployment within the Empire 
would be a thing of the past. The author had 
spoken of the migration of boys. As a matter of 
fact the Oversea Settlement Committee regarded 
juvenile migration as one of the most promising forms 
of migration. Youthful migrants settled down much 
more readily and easily than those of mature years. 
It was like planting trees ; a young tree more readily 
took root than one that was old, which 
porha])B never took root at all. He hoped that 
very shortly it would be possible to arrange with 
Mr. Noxon*s Government a scheme for the settle 
ment of boys from this country under particularly 
favourable conditions. In other iiarts of the 
Empire too the Committee was negotiating schemes 
for the settlement of boys both from our public 
and secondary schools. I^ast, but not least, 
there w’as the question of the migration of women. 
Quite apart from the fact that at the present time 
in this country there were considerably more 
women than men, they felt that everything possible 
ought to be done to stimulate the settlement of 
women in the Dominions if they were to make 
those British homes overseas, which were, after 
all, the only sure basis of permanent British 
settlement. 

Lieut. -Colonel J. Oded Smith, Superintendent 
of Emigration for Canada, said that the question 
of migration had many sides to it and was one so 
full of detail that he was afraid that if Mr. Noxon 
or himself attempted to deal with only a 
few of the outstanding points they would 
be there all night. He appreciated the concise 
and forceful statement which the author had 
made on the general question* and he would 
like to add, for the comfort of those who 
were perhaps alarmed at the smallness of the 
figure quoted for State-aided emigrants, that 
while only 5,000 had received assistance under the 
Empire Settlement Act during the same period 
not less than 60,000 had paid their own passage. 
*It was to no criterion of what the Act had achieved 
or could achieve to say that only 5,000 had gone to 
Canada since the Ist of April, 1022. He would like 
to speak of the migratoiy desire of the people in 
this little old land. He thought that he knew 
something about it after his own forty-two years* 
experience. His mind was not too old nor too 
young to realise that the great colonisers of this 
Empire* the men who left these shores sometimes 
not knowing whither they went and sometimes 


caring even less, went out desiring only one thing* 
and that was to carry to the uttermost parts of the 
earth the Union Jack and to colonise those parts 
with British stock. He thought of Captain Cook* 
in the Southern Seas, of Hudson, in the Northern 
Seas, and of many other great names in the wonder- 
ful history of the British people. Somehow 
he felt that the people nowadays had lust something 
of that sterling spirit whjch induced these men 
to give up the comforts of home, all the softness of 
existence, and go out for the sake of that greater 
and wider purpose, the fulfilment of which hod 
meant so much to this island and this Empire. 
He had said once before, and he was rather fearful 
of saying it a second time, but he did say with all 
diffidence, that if people would realise that the 
Governments Overseas wore really putting forward 
their very best efforts, aided by such organisations 
as the Salvation Army, the Church Army and others, 
and were speniling enormous sums of money on 
both sides of the Atlantic to encourage people to 
go out and to place them properly on the land when 
they got there, the situation would acquire a new 
aspect. He believed it to be the fact, however, 
that the colonising spirit of this island had largely 
died away. Was it the modern conditions of labour* 
unemployment insurance or the dole ” which was 
causing it ? It did seem to he the fact that the 
young people were not willing to go out and take 
their prospects in thier own hands and do their 
best Overseas. In saying this ho was casting no 
reflection upon the young people in this country 
which he did not cost upon the young people in 
Canada, where he knew* it was often the ambition 
of the man in college, for instance, simply to have 
a motoi car. In the old land people seemed more 
willing to stay at home than to carry the flag 
Overseas. But surely in view of what was done in 
the war to kindle the imagination of the British 
people and to incite a nobler spirit among them* 
it was not going against human experience and 
endeavour to leldndle also the spirit of enterprise 
and adventure which in years gone by had made 
the Empire what it is. 

Commissioner D. C. Lamb (Salvation Army) 
said that ho had listened with great pleasure and 
profit to the paper, but he did not find himself 
in entire agreement with all that the author had 
said, nor indeed with what Colonel Obed Smith 
had said. He had been trying to look at this 
problem from the point of view of a would-be 
emigrant, and also from the statesmen’s point of 
view — ^not the politicians* — and, with the Chair- 
man’s permission, he would run through a few rather 
disjointed observations. It was very necessary 
in this Empire — ^this great Empire on which the 
sun never set — ^to find out where the ppople could 
be put, and to put them there. From the states- 
men’s point of view, a very important question was 
that of agriculture. It might be true that men 
had been hanging on in this country beoause 
of the *'dole,” and that the agrioulturists had 
been hanging on with the hope of a dole also. 
But* generally speaking* if this country were called 



148 


JOURNAL OP THE ROYAL SOCIETY OF ARTS. 


January 18th, 19tt, 


upon to settle whether there should be a dole or 
a big Navy, it would stand out for the big 
Navy every time. The author stated that if the 
world were as settled as it was prior to the war 
he had no doubt that England could take care of 
most of its greatly increased population. The 
speaker begged Mr. Noxon’s pardon for describing 
that statement as nonsense. The normal overflow 
before the war was 85Cf,000 people a year. Now, 
.with the more enlightened public opinion which 
had arisen since the war, that figure of 350,000 
would increase because people knew that there 
were better conditions for the bulk of them Over- 
seas than there were at home. That was a factor 
which it was of no use tp disguise. Then the author 
said that there was a demand for the settlement of 
these people within the Empire. But he (Commis- 
sioner Lamb) was of opinion that the English- 
speaking people had a destiny also which was 
outside the Empire, and in the case of many people, 
when it came to a ciuestion of bread and butter, 
they were not going to be confined necessarily to 
the Empire. In saying this he was not speaking 
only of Scotsmen. Then he had to pass to some- 
thing which was rather unpleasant and disquieting. 
He referred to the population of Canada . itself . 
He had spoken freely to his Canadian friends on 
that subject and he hoped that they would have a 
little more courage than they had had in the past, 
and face the question of their own vital statistics. 
The author had stated that in the decade 1011-21 
the total increase of the Canadian population was 

1.581.000, yet the increase by migration showed 

1.728.000. The position was even worse than 
was conveyed by those figures. Those of them who 
knew Canada were aware that the bulk of the 
natural increase had been in the province of Quebec. 
That was notorious. Outside Quebec families 
were nothing like so large. What was the condition 
of the other provinces ? It was a condition that 
called for statesmanlike capacity. There was a 
serious depopulation going on in Canada outside 
the province of Quebec. Then there was the ques- 
tion of the foreign element. Be could assure them 
that the foreign element was all right. Ho had seen 
the foreigners in Canada going to church or engaging 
in business in the market places, and they were just 
as decent and honest as anybody else. The foreign 
element was all right, but these people did not speak 
our language, 'diey had to ho impregnated with 
British sentiment. He hoped that the Western pro - 
vinces especially would have the attention of those 
responsible for Empire Settlement. He was afraid 
that the author was in a pessimistic vein when he 
said : — ** Take Europe, I think we shall all admit 
that the present generation will not see Europe suffi- 
ciently established to be the customer she was before 
the war.’* He (Commissioner Lamb) hoped that 
they were going to live long enough to see a more 
stable conation of affairs than existed at present. 
After all, the world in these ^ys moved quickly, 
and once people got seized of the fact that the 
moral issues were greater thafi the economic 
issues a vast improvepient would take place. It 
was time that they all had more concern about 


moral issues, and let the economic issues adjust 
themselves to the moral issues. Then he had 
another grouse at the paper. The author had 
written : — ** The greatest obstacle to an increased 
flow of people from this country to the self-govern- 
ing Dominions is a lack of knowledge of living 
conditions and opportunities in the Dominions.” 
That sentence would have to be revised. They 
were now emigrating i)eople at the rate of 5,000 
a week. Ho, for his own part, would guarantee 
to find 5,000 a day, starting from January 1st, 
the people being up to the standard required, 
if only the Dominion Covemments would agree to 
look after them. The author further stated that 
when one heard it said ” that there is no need for 
anyone to remain unemployed in Great Britain 
because the greater Britain beyond the seas has 
room enough and to spare, you may tal(c it that 
although such a statement may sound well, it is 
not practical politics.” Ho would like to know 
why. Ho would also like to make a reference 
to the scheme, mentioned by the author, of nomi- 
native passages to Canada. The nominator ad- 
vanced 25 per cent, and 75 per cent, was advanced 
by the Governments of the United Kingdom and 
(^anada. Wonderful Governments ! But this was 
on the guarantee of repayment by the nominator. 
The Governments wore taking no risks \ 

Mb. F. C. Wade, K.C., Agent-General for British 
Columbia, said that ho had known the author 
long enough to be sure that when he tai^kled any 
subject he would do so in a thorough-going way. 
Already in the discussion they had had the advan- 
tage of hearing two great authorities on the question 
of migration — Colonel Obed Smith and Com- 
missioner Lamb. He was rather inclined 
to Commissioner Lamb’s view on many 
questions. But they could not* blame (’olonel 
8mith, Mr. Noxon or anybody else.because migration 
waa not as great a success as it should be. The 
fact was that migration from this country was less 
of a success almost every year. They had talked 
much about the Empire Settlement Act. ’fhat 
Act started ot! with a magnificent flourish ; it 
was to help people in this country to settle in the 
expanses of the country Overseas. Wo were 
spending 100 millions sterling every year on doles ; 
how much were we prepar d to spend on emigi’ation ? 
Three millions a year ! Several years had gone by 
since the Empire Settlement Act was adopted. 
Had this country been spending even three millions 
a year 7 Had the intention of the British House 
of Commons been carried out 7 He believed 
that the amount spent had actually been somewhere 
about £400,000. Had the law, then, been defeated 
in its administration 7 An arrangement had been 
made lately with regard to the cattle embargo, 
w'bich arrangement had been repeatedly defeated. 
Was the House of Commons being defeated again 
in this question of emigration 7 Had Colonel 
Obed Smith arrived at the proper solution when he 
said that we had lost that old ” wanderlust ** 
which used to characterise this, great people, 
or was there some other reason for the default ? 
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^ 6 X 1 they had been told about the Soldiezs* 
l^ttlexnent Act of Canada, under which Act 
great things had indeed been accomplished so 
far as Canadians were concerned. Under the 
Empire Settlement Act, the man when ho got to 
Canada was offered a loan of $4,000 for one purpose 
and a loan of $2,000, for another. That was a 
most munificent offer, but why had it not been 
taken advantage of by the retired officers and other 
men who had served in the war ? Why had 
**Tommy^’ not taken advantage of it to go to the new 
country ? The soldier had been abroad all through 
the war. It could hardly bo lack of adventure that 
kept him at home now. What was more likely to 
keep him at home was the provision that he had to 
advance 20 per cent, of the cost. That defeated 
the method at once. What the speaker proposed 
some time ago was that if the Imperial Government 
in London would read these two Acts together, and 
not separately, it would be greatly to the advantage 
of all concerned. He understood that the extreme 
provision payable to the civilian under the Empire 
Settlement Act was £300. Why could not they 
say to the ex-soldiers : “ We will let you have that 
£300, and with that you can pay your 20 per 
cent, of the cost” ? If that were done, very soon 
all the officers and men who wanted to go to the 
Dominions would offer themselves. But the two 
Acts wore separate things and no attempt was 
made to reconcile them. Could the great propa- 
ganda of emigration from this country to the 
Overseas Dominions be carried on without some 
such provision ? It was very necessary to take 
possession of every vantage point in Canada and 
guarantee that it should be prevailingly British. 
The problem should be looked upon as if it were 
a problem of war strategy. They were told con- 
tinually that a great lesson was to he drawn from 
the fact that there had never been a fortress on 
the boundary line between Canada and the United 
States. But there was actually a fortress built 
by the loyalists in 1783, because it was provided 
that the settlement of the people should be mainly 
along the boundary line, so it did come about that 
there was a fortress of flesh and blood. There were 
some people who stated that it was not possible to 
have a system of assisted emigration. In view of 
the fact that every member of the Empire at present 
was carrying out some system of assisted migration, 
was it not time to get over that idea ? He believed 
the time had come when a system of emigration, 
in order to be successful, should be organised as 
compactly, as thoroughly and as sincerely as a 
campaign organised in the face of the enemy. 
He felt that the issue facing the Empire was just 
as serious to-day as the one it had to face in 1914. 
Unless they had a system of migration which 
could be carried on rapidly and successfully* 
what guarantee was there that Australia might not 
be lost to the Empire by peaceful penetration? 
How many of those in that room knew that 
Washington and Oregon were originally British ? 
They were settled by the Hudson Bay Company 
just like the rest of Canada. But these areas 
were penetrated peacefully by Americans and were 


eventually lost to the British flag. What was 
going on to-day in Canada ? In order to get 
hi behind our tariff walls, the Americans had built 
innumerable branch factories and they were still 
pursuing this policy in Canada to-day. Canada 
might frame its tariffs, but these were ineffective. 
Take British Columbia, where there existed the 
finest timber in the world. It belonged largely to 
the Americans. In that province there were about 
seven great pulp mills belonging largely to the 
Americans. British Columbia had the finest 
mines on the American continent outside 
Ontario, and these also belonged largely to 
the Americans. How was this condition 
of affairs to be met ? There was only one 
way to meet it, and that was to fill Canada 
full of British subjects as quickly as possible. 
The points of vantage and of danger must be 
taken and the country made safe for the Empire. 
He instanced the condition of affairs in Canada 
in the time of Louis XIV. when it was proposed 
that the French settlers should be taken beusk to 
France. The French Commander wisely did not 
take them back to France. He rationed them on 
the land and settled them as farmers. That 
was the beginning of seigneurial tenure which laid 
the foundation of agriculture in the province of 
Quebec. In 1759 after the conquest of Quebec 
the Scots Greys and Frasers settled in Nova 
Scotia and Quebec. In 1783 the British subjects 
in the United States, rather than haul down the 
old flag, crossed the boundary into Canada and the 
British Government gave them land. There were 
40,000 of them, and they settled 27 townships in 
Upper Canada and the eastern townships of 
Quebec, and laid the foundations of agriculture 
in Upper Canada. Did not this suggest the 
key to the solution of the emigration question ? 
In these days, when people had not recovered from 
the war, the great bulk of the emigrants must be 
those who had not made good and who had not 
ready money. If the British Government could 
spend 50 million sterling a year they could soon 
place all the available emigration material fiH>m 
this country in the fields of Canada and Australia. 
It would only be done by oiganbing as though wo 
were in the face of another war. He would send 
out such emigrants in companies of 200 to, for 
instance, a valley in British Columbia, under a 
trained Canadian agriculturist. On the day on 
which they arrived they would commence making 
roads and clearing the ground. They would go 
on clearing their land and building their fences, 
and in two years — or pe'-haps in one year— every 
farm would be in working order, and within two 
years every farmer might have 40 acres of crop 
out of 100 acres. The settler would have no 
anxiety during this time because he would know 
that the Governments of the Empire were behind 
him. After a time he would have his farm as a 
going concern and instead of drifting into the cities 
he would be permanently attached to the soiL 
The expense would be practically nothing. It 
was true that the initial expense would be very 
great indeed, but every one of these men would be 
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required to pay back in 26 years every cent, of 
their loan. In the meantime the Governments 
that made the loan, by working shoulder to shoulder 
would have the security of these settled and pros- 
perous farms. This would settle the whole question 
of emigration, but to potter on as we were doing 
now would end nowhere, it would not solve the 
question of unemployment, it would not assist 
England, and it would eventually break up the 
Empire. He had strong views on this subject, 
but he believed they were sound. He paid a 
tribute to the Salvation Army for what it had done 
in the way of assisting emigration, and congratu- 
lated it upon the extraordinarily large proportion 
of the men and womeii emigrated under its auspices 
who had made good. He believed that 96 per cent, 
of its loans made to assisted emigrants were repaid ; 
in New Zealand the figure was 98 per cent., and the 
same was true of all the Australian States. By 
doing something on the lines he had suggested 
the Governments would be making one of the 
greatest and best investments ever made in the 
world. 

Mr. T. R. Clotjoheb said that he supposed 
he was the only person in that assembly who as 
a boy emigrated to Canada and settled in the 
backwoods of Ontario, where he spent many 
years. The thing which did appal prospective 
settlers from England was the awful loneliness 
of the Canadian wild, and he thought it well, 
as Mr. Wade had suggested, that people should 
go out together and settle as companies. The 
Government should also increase the paltry 3 
millions allowed under the Empire Settlement Act 
to a more reasonable sum and should see that the 
money was spent. He drew attention to the pecu- 
liar position which Canada occupied, and which 
did not apply to Australia or New Zealand or any 
other Dominion — namely, that it was possible for 
men to go across the American border and And 
occupation which they could not get in their own 
country. The Americans were trying to seize the 
best brains in Canada, and especially had an eye 
upon the young men graduated from Canadian 
Universities and Engineering Schools. The 
British flag meant a great deal to those with 
British blood because it was associated with 
freedom and great traditions. 

Miss E. St. John Wileman said that a deputa- 
tion from the Guildhall Conference of Public 
and Local Authorities had recently approached the 
Prime Minister (Mr. Baldwin) to ask whether 
he would place in the general curriculum of educa- 
tion in this country practical instruction in agricul- 
ture and kindred out of door occupations. In reply 
he gave an unqualified assent. Sir Auckland Geddes, 
before he left for the United States, stated that, 
in hih opinion, the g^eat defect in the whole of 
past history of emigratioii was that there was 
no testing and proving of emigrmits in their native 
lands before embarJdng for other countries. In 
this country we were still muddling on without 
any practical test at all. More effective measures 


would have to be taken to inaugurate some efficient 
system of agricultural training and the testing of 
would-be emigrants. She and those associated 
with her had already formulated definite plans for 
dealing with, testing and preparing migrants for 
suitable overseas occupations. 

Mb. W. L. Gbivvith, late Secretary, Office of 
the High Commissioner for Canada, proposed a 
vote of thanks to the author for his able and pains- 
taking paper. So far as the Dominions were 
concerned it was evident that if they were to main- 
tain their present prosperity, they must get a 
larger population. For his own part, he did not 
think it a very radical proposition to say that a 
British citizen should bo moved free from one x>art of 
the Empire whore he was an unprofitable unit 
to another part where he might be productive and 
profitable, and he agreed with Mr. Wade that the 
time had come when our traditional policies 
both in this country and in Canada must be 
changed. He had recently made a tour in Canada, 
and as a consequence of what ho saw, he believed 
that the authorities there would have to go a 
great deal further than they had gone at present 
in Ipoking after the men who came from Europe. 
At Montreal he questioned some of those who 
were being deported and his impression was that 
if they had been a little more carefully treated, 
although the officials did all that could be 
expected, if there had been more organisation to 
deal with the men they could have been turned into 
decent Canadian citizens. In Canada, until the 
cost of living became at least as cheap as in the 
Uniced States, and the poor man in Canada wrote 
to the poor man in Europe saying ** Come,” the 
volume of immigration, notwithstanding the 
various efforts, would not be what it ought to 
be. During the time he had spent in the High 
Commissioner's Office he had -seen a stream of 
decent citizens of middle age who had somehow 
failed to make good in England. He could no 
help feeling that the reason why they had failed to 
made good was because their mothers had insisted 
that they should wear white collars and black 
coats. In the changing condition of things at 
present he would say to the parents that instead 
of looking for professional and commercial openings, 
they should turn the minds of their sons into more 
useful and profitable channels. He would have no 
pity for any able-bodied young man who went to 
Canada and came back and said that he could 
not make a living. In the healthy atmosphere 
of that country he should be able to develop a 
physical and moral integrity which probably 
in the older country he would not have an oppor- 
tunity of doing. 

Lord Askwtfh. K.C.B., K.C., D.C.L., Chairman 
Council^ seconded the motion. The subject he 
said was so vast that it would be an advantage if 
another discussion could be held at a later date. 
Mr. Noxon had only been ablp to treat the bare 
fringe of the subject, but ' his intention was 
to show in a broad way what the position was. 
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He liad briefly made an allusion to the question 
of free passages. Something could well be 
done on that line, because it was of no use 
asking a man who had only a few shillings 
to provide the pounds necessary for his passage. 
He believed that under a properly organised system 
a very large percentage of the money lent would 
be repaid and that the Governments would not 
lose by such a concession. Another question to 
which Mr. Noxon had only briefly alluded was 
that of group emigration; this matter of group 

and of family emigration was very important. 

Lord Askwith added that he wished to include 
in the vote of thanks not only the reader 

of the paper but also the Chairman, Lord 

Airlie, amongst whose countrymen had been some 
of the flnest Empire-builders that Britain ever had. 

The motion was carried unanimously. 

Mb. Noxon, in replying on behalf of Lord Airlie 
and himself, mentioned that in his house he had a 
parchment showing him to be a descendant 
of the New England loyalists. He was glad that 
the discussion had been so full ; but it would take 
a whole day to exhaust any one division of the 
subject. 

The meeting then ended. 


LA VIE INDUSTRIELLE EN FRANCE. 
Le Labobatoirf. Ampere ” poub les Essais 
A 1 Million de Volts. 

Le 11 d^cembre a 4t4 inaugur6 k Ivry (banlieue 
de Paris) le laboratoire install6 par la Compagnie 
G4n4rale d*£lectro-C4ramique, pour des essais k 
trds haute tension. Ce laboratoire auquel on a 
donn4 le nom du grand ph 3 ^icien Ampere, est 
6quip6 pour produire couramment des tensions 
sup6rieures k 1,000,000 do volts. L*inauguration, 
par le sous-Socr^taire d’Etat de TEnseignement 
technique et le professeur D’Arsonval, pr^ident 
de la Compagnie, a ^ accompagn6e d’une s^rie 
d*exp6riences int^ressantes. C’est la premidre 
fois'quo la tension de 1 million de volts a 4t6 produite 
en Europe. 

Le batiment 4difi6 sp6oialement pour lo 
laboratoire, a 36 metres de longueur, 20 metres 
de largeur et 18 metres de hauteur. 11 est done 
suffisamment vaste pour que Tinfluence des parois 
soit n6gligeable. 

Le courant est produit par un altemateur 
^udi6 sp6cialement et muni d’amortisseurs, gr&ce 
auxquels la courbe de tension ne difldre pas de la 
4unuosit6 th^orique de plus de 2%, quel que soit 
le d^bit. 

Les six extr^mit^s des enroulements du stator 
sont sorties, ce qui permet, soit de n’employer 
qu’une phase, soit, si Tinstallation fonctionne en 
triphasd, de faire des connexionB en 4toile ou en 
triangle. L*altemateur est entrain^ par un moteur 
asynchrone synchronise, qui demaxre en asyn- 
chrone sous tension rdduite, le rotor etant court- 
oirouite lui-m5me; lorsque la vitesse de regime 


est atteinte, on y envois du courant continu, et le 
moteur est ** accroche.'* Bo oette fa 9 on, on a nn 
courant de frequence constante k Faltemateur. 
La puissance est de pres de 200 chevaux. 

Le laboratoire contiont 3 auto-transformateurs 
monophases 600/375.000 volts, munis d’enroule- 
ments de compensation reduisant la dispersion 
dans une forte proportion. 

En excitant les trois transformateurs au moyen 
des 3 phases de raltemateur, on obtient auz 
sorties secondaires du courant triphase k 660.000 
volts entre phases. 

En branchant, au contraire, le primaire du premier 
transformateur but une phase de Faltemateur dont 
le neutre est k la terre, et en excitant respective- 
ment les 2eme et 3eme transformateurs au moyen 
de quelques spires de Fenroulement des ler et 
2kme, on pout obtenir entre la sortie du secondaire 
du 3dme transformateur et la terre des tensions 
Bup^rieures k 1 million de volts efficaces, soit 
plus de 1.400.000 volts de cr6te. 

Les principales e3q)4riences effectu6es le jour de 
Finauguration ont 6t6 les suivantes : 

La r6alisation d*un champ tournant k 300.000 
volts; la production d’6tincelleB k 600 000 volts 
et k 1 million de volts entre des spheres de 1 mdtre 
de diam^tre ou entre des pointes; la charge 
statique d*uno personne isol^ du sol sous Faction 
d’un champ k haute tension; enfin Fessai de 
oontoumement par Fare d’une chalne d’isolateurs 
k 1 million de volts. 

' CTest principalement pour les essais d'isolateurs 
que ce laboratoire a et6 ^tabli ; il doit concourir k 
la production du mat6riel d*61ectrification k haute 
tension pr6vu on France. II servira 6galement k 
des recherches scientifiques et industrielles g^n^rales 
sur les tr^ hautes tensions. 

. Exposition de Physique et de Telegbaphie 
Sans Fil. 

(Paris, 30 Novembre-24 B^cembre.) 

La Soci4t6 fran 9 ai 8 e de Physique, k Foocasion 
de son cinquantenaire, a pris Finitiative d’organiser, 
au Grand Palais des Champs-Elys^es, une im- 
portante exposition de Ph 3 r 8 ique et de T.S.F., qui 
constitue une innovation dont le succds s’est 
afiirm6 tr^ grand, k tel point qu'on a dfl prolonger 
d*une semaine sa dur6e. 

Bans le cadre, vaste ot 416gamment d4oor4, 
de la nef vitr^e du Palais, le \isiteur rencontrait 
d’abord quelques appareils anciens, fort curieux, 
tels qu’une machine pneumatique de Nollet, 
du 18e sidcle, une lentille k Echelons de Fresnel^ 
des specimens de transmissionB de dessms et 
photographies par lo systems Casei.li, vers 
1860, et par le systkme Belin, en 1007. Ce 
dernier systdme a M fortement perfectionnd depuis 
lore. , 

A quelques pas de oes instruments andens, les 
appareils les plus modemes s'oiSraient k la curiosity 
dn visiteur : un poste de sectionnement dectiiqne 
en plein air k 150,000 volts, aveo disjonoteurs 
tripohures, par example. Nous ne pouvons que 
oHer ioi quelques stands, et d’abord Fezpositioii 
rteospeotive delaSoci6t4du Gaade Paris, montiant 
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tous lea genree de beca employes depiiia 1830 
juaqu’lt aujomd’hni pour Adairer lea rues de 
la oapitale; puia, la “aalle d’optique/’ a^rie de 
atanda oil Ton ex4outait des experiences et 
demonsinitiona necesaitant robacurite. 

Farmi lea expositions des collectivites, men- 
tionnons oelle du Conservatiore des Arts de Meiers, 
offrant en particulier une copie du metre prototype ; 
oelle du Radio-Club ; colle de TOffice national dea 
Inventions ; celle de la Society Fran^aiao de 
Physique. 

IPooblionB pas, enfin, de signaler quelques 
expositions des grands constructeurs fran^ais, 
tels que la Cie Thomsom-Houston, le Materiel 
teiephonique, la Societe Alsacienne de Constructions 
Meoaniques, la Sikidure autogene, le Gomite 
^lectrometallurgique de France, lea Acieries dTmrhy 
(Nievre), la de Fives-Lille, la Cie generate 
d*Electrioite, la Cie Generate d'Electro-Ceramique, 
les Ateliers de Constructions eiectriques de Delle, 
etc., qui avaient mis en vue lours plus interessantes 
fabrications. 

L*eieotricite, et particuUerement ses emplois 
pour redairage et pour la radiographie, tenaient 
natureltement la place principalo dans TExposition ; 
en particulier, les constructeurs de postes de radio 
pour amateurs de broadcasting avaient apporte, 
en grand nombre, leurs dispositifs les plus recents, 
permettant d*entendre les emissions fran^aises et 
anglaises. 

Uk Nouveau Pnoc^eoi: de BjSicietrement des 
Fonts en Boston Arm^;.’ 

Les ponts en ma 9 onnerie ou en beton arme sont 
generatement construits sur une cbarpente en 
bois reposant h sa base sur dos ** boites k sable.’* 
Pour decintrer le pont, on ouvre dans chaque 
boite un orifice qui permet recoutement du sable, 
et par suite, la descente de tout le cintre. 

Cette methode dassique laisse la voute prendre 
sa fleche natureltement, sans possibilite de la 
corriger. Un nouveau proc4d4 de d4cintrement trds 
hardi vient d’etre imaging par M. Fbeyssinet, 
qui Ta employ^ k plusieurs grands ouvrages 
en b4ton arm6. Bans le proc^ Freysstnet, 
Taro en b^ton .armd n’est pas clavet^ avant le 
dAiintrement : on laisse au sommet un espace vide 
jusqu’k la fin de la construction. Pour d6cintrer, 
on dispose dans oet espace, hori^ontalement, des 
v^rins h 3 'drauliques trds puisants. On les met en 
action, et les deux moittes de Taro se souldvent, 
gritee k leur dastioit^, d^chargeant le cintre et 
rAshafaudage. On remplit alors de bdon riche 
Pinter v( lie des arcs, de part et d’autre des v^rins, 
et Ton pent retirer ceux-ci. 

Le grand avantage de ce systdme est que le 
constmoteur ^ maltre, jusqu’au dernier moment, 
de la flAihe du pont. H peut, en agissant sur les 
vdrins, modifier la forme de la voute pour faire 
coIncider exactement la fibre moyenne avec la 
courbe thAirique pr6vue par le calcul. 11 pent 
done corriger au besoin un a^aissement exoessif 
des arcs. Be idns, on connait exactement Peffort 
h la ote de Pouvrags^ puisque e’est la foroe exero^ 


par les v6rins pour maintenir les arcs ouvtrts 
Enfiin, s’il se produit une fissure ou un accident 
quelconque k la ma 9 onnerie pendant Pop6ration 
du dAsintrement, on peut ramener la construction 
sur son cintre prosque instantaniment, puisqu’elle 
ne s’est soutev^ que de quelques centimetres, et 
que le cintre n*a pas boug^. 

Ce procAie a ete applique avec succ^s, d’abord 
au i)ont de Vilteneuve-sur-Lot, puis k oelui de St. 
Pierre-du-Vauvray, sur la Seine, prAi de Rouen, 
dont Pouverture de 134 metres est la plus grande 
portee atteinte jusqu’ici par un arc en beton arme. 


NOTES ON BOOKS. 

The New Industrial Era. By Sir Charles W. 

Macara, Bt. Manchester : Sherratt and Hughes. 

The contents of this volume consist fpr the most 
part of articles contributed by the author to the 
press in 1022 and 1023. White the title is general 
the chapters deal almost entirely with various 
problems and aspects of the cotton trade. There 
can be very few people who have had a longer or 
more intimate connexion with cotton than Sir 
Charles Macara, and in his services to the industry — 
notable amongst them his triumph in the matter 
of the Brooklands Agreement — ^he has been second 
to none. Whatever he has to say of this trade, 
therefore, is of the greatest authority and weight. 

It is extremely refreshing to note that, in spite 
of the present depression, Sir Charles has a fine 
faith in the ultimate prosperity of our cotton trade. 
We hear much of rivalry from other countries. 
What does Sir Charles say about America, for 
instance ? White we have the inherited skill 
of generations to produce our cotton goods, the 
Americans have to carry on the cotton industry 
as best they can with an alien population. If 
you go into an American cotton mill you will find 
workpeople of five or six different nationalities 
engaged, and the personnel is always changing. 
The employers never know whom they will get 
next — Italians or Spaniards or Poles or what not ; 
and the running of a mill under such conditions 
is like a Tower of Babel. 

“ Very few of our cotton operatives go from 
here to work in America, and when they go they 
soon want to come back. They know how inferior 
the conditions are in American cotton mill towns.” 

As to the cry of “cheap yellow labour” Sir 
Charles is no less optimistic. He learnt from a 
Japanese gentleman, sent over by the Japanese 
Government, that nearly all the operatives in 
Japanese cotton mills come fresh from the fields, 
and require all kinds of inducements to get them 
to remain at factory work. According to him, 
there is little in the ory of Japanese competition. 
“To begin with, the Japanese are dependent on 
English machinery, which costs them double what 
it costs the English manufacturer to erect. Then 
the employers have to build houses for their workers, 
provide them with amusements, and educate their 
children. They are by no means in a strong position, 
and the weakest thing of all Rbout their position is 
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^hat as soon as their workpeople have saved a 
little money they are off again to the country, and 
the employers have to start with a fresh set of 
workers whom they have to train.** 

The whole book is full of ripe wisdom and 
information, and will appeal not only to students 
of the cotton trade but to all interested in economics 
and the relations between employers and employed. 

PiiAN Copying in Blaok Iinbs for Hot Countries. 

By B. J. Hall, M.I.Meoh.E., London : Sir Isaac 

Pitman & Sons, Ltd. 2a. 6d. net. 

Engineers and architects working in hot climates 
are familiar with the difficulty of securing good 
black line copies of their drawings. The process 
described in this booklet is based on one which 
was largely used by photographic printers in this 
country before the introduction of “ Ordoverax,** 
although modifications have been made to suit 
special conditions. The author states that no 
great technical skill is involved in using the process : 
with a little practice the native operators having 
some experience in blue printing will be able to 
produce satisfactory copies. The process, which 
is fairly simple, is very clearly described, and 
seems likely to prove of great service to those for 
whom it is intended. 

GROWTH OF CHINESE LACE INDUSTRY 

China’s lace trade, although still essentially a 
home industry, is becoming an important factor 
in the nation’s commerce. Exports of Chinese 
lace have mounted from the negligible figure of 
140,682 haikwan taels in 1014 to 6,230,284 haikwan 
taels in 1921, which latter value represents an 
increase of 95 per cent, over the 1920 exports of 
2,678,530 taels. The United States’ share of this 
trade was 4,195,494 taels in 1921. Australia ranks 
second, Great Britain third, and Canada fourth as 
buyers of Clunese lace. 

Chefoo formerly led in exports of lace from 
China, but in 1919 Shanghai rose to first place 
with about three-quarters of the total shipments 
to its credit. Chefoo still holds second place, and 
small amounts are being shipped from Ningpo, 
Swatow and Nanking. 

According to a report by the United States 
Assistant Trade Commissioner at Shanghai, silk 
torchon and Cluny laces were originally introduced 
into Chefoo (Shantung Province) by missionaries, 
who took this means of teaching the native women 
and girls a profitable home employment. In 1896 
}ihe industry was placed on a commercial basis 
by the establishment of the Chefoo Industrial 
Mission for the sale of these products. Chefoo’s 
entrance into competition with European laces 
came during 1910, when thread laces were manu- 
factured by using Belgian and French patterns. 
Up to this time Australia had taken the bulk of 
the torchon laces, while the silk Clunys found their 
way to America. 

Sales of lace to the United States did not assume 
commercial importance, however, until the intro- 


duction of filet-lace making into China. During 
1916 two American firms began buying filet laces, 
which at that time could only be obtained in smaU 
amounts by combing the interior towns and cities. 
Although the industry was started in Chefoo, 
the real centres to-day are Pootung (Shanghai’a 
industrial district) and the Wusih (about 70 
miles north of Shanghai). The better grades of 
filet lace are made in the Wusih district, where 
the workers have had the advantage of the in- 
dustrial school training. The narrow widths 
(six and nine holes) are produced here. Pootung 
claims to have about 230 establishments, employing 
approximately 25,000 women workers. In this 
district, which manufactures the bulk of the wider 
filet (from 30 to 50 holes), the patterns are worked 
in by needle in what is known as running stitch, 
and are somewhat inferior to the Wusih product. 
The combined output of Pootung and Wusih ia 
estimated at over £300,000 annually. Most of the 
filet laces are produced by women and children, 
although there are some men workers, chiefly on 
the larger pieces, such as table covers and bed- 
spreads. 

During 1920 the Irish lace industry was intro- 
duced into Swatow and adjoining districts, and it 
is claimed that they are turning out a higher class 
article than is produced in Ireland. One American 
firm has 18,000 workers employed in this district 
with an annual output of over £250,000. A small 
amount of Venetian or mosaic laces is made in the 
Shanghai district. 

The net or mesh which u used as the basis of 
filet lace is made entirely by hand, principally 
in the Ningpo district of Chekiang Province. It is 
collected by agents who bring it to the lace centres 
of Pootung and Wusih. 

British thread has always held a dominant 
position in the industry, although during the war 
Japanese thread entered into competition with it. 
The Japanese thread is said to be defective in 
wearing qualities, the strands separating when 
the laces are washed, thereby rendering them 
loose and uneven. Recently a Chinese-made 
thread has entered the market which is a trifle 
better in quality than the Japanese. So far a very 
small amount has been available, but it is making: 
itself felt in the trade. American threads have been 
imported in negligible quantities. A limited amount • 
of French and Belgium thread is imported for th& 
finest grades of laces. 

The thread is furnished to the workers by native 
brokers, dealers, or buyers, who pay their wage 
upon delivery of the finished products. The 
Shanghai scale of wages ranges from eight to 
fifteen cents per day, the average wa^ being 10 
cents silver. 

Filet and other laces are usually bought up by 
scouts or native brokers touring the various lace 
districts. They are then brought into the markets, 
such as Shanghai, and sold to exporiing oonoenis 
in whose warehouses they are inspected for the 
following defects : (1) Tom borders, (2) rust* 
(3) broken holes, (4) soiled condition. Laces 
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are usually graded into three classes, rejects being 
disposed of in job lots to Chinese peddlers. 

Great difficulty is experienced in getting the 
Chinese lace workers to realise the importance of 
cleanliness. Often as high as one-third of a shipment 
must be classed as seconds owing to soiled condi- 
tion. Rigid foreign supervision alone reduces this 
fault to a minimum, but where the laces are collected 
from Chinese homes it has been found impossible 
to inculcate the desirability of cleanliness. 

After inspection the laces are measured, carded 
and labelled preparatory to shipment, bolts running 
from 12 to 100 yards each. The lace is then packed 
in cardboard boxes holding 50 pounds of lace, 
usually 50 bolts. Tllese boxes are then wrapped in 
oiled paper, covered with muslin, sewed, and 
stencilled for shipment, which is usually by parcel 
post. 


AMERICAN versus EUROPEAN SUMAC. 

The Research Division of the United States 
Bureau of Foreign and Domestic Commerce has 
prepared a memorandum on the importance of 
sumac to the American tanner from which the 
following is taken : — 

The -sumac of commerce consists of the dried 
leaves, leaf stems, and stalks from various plants 
of the Rhus family, which are found abundantly 
in almost all regions of the temperate zones. 
These varieties however, do not all possess the 
-the same value as tanning agents. The principal 
European species and most valued for their tannin 
■content, are the Silician sumac (Rhus corairia) 
'•and that from central Italy (Rhus conlinus), 
which varieties are also found in Yugoslavia ; the 
aumac of France, S])ain, and Cinece belongs in 
the same category. American sumac is obtained 
from various species of Rhus, the Ijest thing being 
that known as white sumac derived from Rhus 
glabra ; dwarf sumac, from Rhus copallina : and 
staghorn sumac, from Rhus hirta. There are 
several other varieties, but their yield of tannio 
acid is insufficent to render them commercially 
valuable. 

Sumac is found abundantly in the United States 
and is especially accessible east of the Mississippi 
River, from Maine to Georgia. Sumac is harvested 
on a large scale in Virginia, North Carolina, Mary- 
land, and Pennsylvania. The American plant, 
owing to careless gathering and curing, gives a 
darker coloured leather than the sumac imported 
from Sicily, and, since sumac is mainly used for 
tanning light-coloured leather, this characteristic 
renders the American product less desirable than 
the Silician and therefore decreases its value. 

Buyers of sumac leaves for grinding depend 
largely upon colour for determination of value. 
A bright green colour is evidence that the leaves 
have suffered neither from raiQ>fter being gathered 
nor from heating during the process of drying. 
Sumac idiould be kept in the: drying house for 


at least one month before being sent to market. 
The leaves of the upper extremities of the stalks 
are always richer in tannio acid than those of the 
base : and the increase in the age of the plant is 
accompanied by a general diminution in this acid. 
To insure a maximum value for tanning purposes 
the leaves should be gathered when full of sap, 
before they have begun to wither or have been 
affected by frost. For the purpose of tanning 
white and light coloured leathers, collection should 
bo made in June; but when darker colours are 
desired, collection should be made in July. The 
percentage of tanning in American sumac gathered 
in June is 23, while that gathered in July is 27. 
It is evident therefore that if a maximum of tannic 
acid is desired the sumac should be collected in 
July ; but if delicacy of tint is the main object, 
then collections should be made in i(une. The 
colouring matter in the leaves has an important 
influence in determining the value of the product. 
The portions of the plant usually considered of 
value for tanning purposes are the leaves and the 
stems ; but as the stalks contain from 6 to 10 per 
cent, tannin — an amount too large to discard, 
considering expense incurred in collecting and haul- 
ing to market — an extract could be made from 
them and the off-coloured leaves that would be a 
satisfactory tannage where colour is not of premium 
importance. 

The tannin content of good sumac ranges from 
26 to 28 per cent. ; although some samples have, 
on analysis, been found to contain fiom 32 to 35 
per cent, of a tannin- allied to gallotannic, with 
some ellagitannic acid, and a colouring matter 
which gives yellows with alumina and tin mordants. 
Similar analyses have proved that the tannin con- 
tent of dwarif sumac ranges from 19 to 36 per cent, 
that of the staghorn, from 21 to 30 per cent. ; and 
that of white sumac from 21 to 28 per cent. 

For white or light-coloured leathers, sumac 
is the best tannage known ; hence its general use 
in the tanning of moroccos, roans, skivers, glove 
leathers, etc. It is also used for brightening 
leathers of darker tannages, such as mimosa and 
gambia, the colouring matters of which warm sumac 
liquors readily dissolve. Sumac-tanned leathers 
are less liable to decay than those of other tannages 
and are largely used for book-binding, and other 
purposes in which durability is a primary requisite. 

Extracts occur as liquids of 42° and 61°, con- 
taining about .22 and 26 per cent, of tannin respec- 
tively. The domestic production in the United 
States of sumac extract from both native and 
foreign leaf in 1914 amounted to 4,612,361 pounds, 
valued at $129,631 ; and in 1919 (the latest year 
for which statistics are available), to 4,607,433 
pounds, valued at $263,088. The domestic 
consumption, however of the prepared extract 
in 1919 aggregated 6,669,642 pounds together 
with 4,656,000 poun^ of raw sumac representing 
a total of 11,325,642 pounds, valued at a $590,381. 
One pound of sumac extract contains approximately 
the same amount of tannin as one pound of sumac 
leaf. 
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MEETINGS OP THE SOCIETY. 


Ordinahy Mkktings. 

Wednesday evenings, at 8 o’clock ; — 

January 23. — G.. Aldebt Smith, “ Cine- 
matography in Natural Colours — further 
Developments ” (with illustrations — scenes 
from H.R.H. The Prince of Wales’s Tour 
in India). George K. Brown, F.J.(\, 
Editor of the British Journal of Photofjraphy, 
will preside. 

January 30. -Sir Uichard Arthur 
Surtees Paget, Bi., “ The History, 
Development and Commercial Uses of 
Fused Silica.” Sir Herbert Jackson, 
K.B.E., F.R.S., will p.»‘r;i(l. . 

February 6.- -Iyemasa Tokikjawa, 
O.B.E., First ScHjrottiry to the Japanese 
Embassy, ” The Earth qiiake and the Work 
of Reconstruction in Japan.” Lord Ask- 
wiTH, K.C.B., K.C;., D.C.L., Chairman of 
the Council, will preside. 

February 13. — H. Maxwell-Lefroy, 
M.A,, Professor of Entomology, Imperial 
College of Science and Technology, “ The 
Pmservation of I’irnbor from the Death 
Watch Beetle.” Sir Aston Webb, K.C.V.O., 
C.B., P.K.A., will preside. 

February 20.--Prrcival. James Bur- 
gess, M.A., F.(\S., Cliairmaii, Rubber 
Growers* Association, “ New Uses for 
Rubber.” 

February 27. — Charles S. Myers, 
C.B.K., Sf.l)., F.K.S., Director, 

National Institute of Industrial Psychology, 
“ The Use of Psychological Tests in the 
Selection of a Vocation.” 

March 6. — Major-General Sir Fabian 
Ware, K.C.V.O., K.B.E., C.M.G., C.B., 
Vice-Chairman, Imperial War Graves Com- 
mission, “ Building and Decoration of the 
War Cemeteries.” 

March 12. — Alan A. CAMimELL Swinton, 
F.R.S., late Chairman of the Coimcil, 
“ Personal Kecollections of some Notable 
Scientific Men.” (Illustrated by Photo- 
graphs.) 

March 10.- --R. L. Robinson, Member of 
the Forestry Commission, ” The Forests 
and Timber Supply of North America.” 
Lord Lovat, K.T., K.C.M.G., K.C.V.O., 
C.B., D.S.O., will preside. 

March 20. — Neal Green, ” The Fishing 
Industry and its By-Products.” 

Dates to be hereafter announced : — 

Sir Lynden Macassby, K.B.E., ” London 
Tmffic.” 


Brigadier-General Sir Henry May- 
BURY, K.C.M.G., C.B., Director General of 
Roads, Ministry of Transport, “ Roads.” 

Frank Hope- Jones, M.I.E.E., Vice- 
Chairman, British Horological Institute, 
“ The Fi*ee Pendulum.” 

J. Robinson, M.Sc., Ph.D., F.Inst.P., 
Head of Wiieless and Photography Depart- 
ment, Royal Aircraft Establishment, Fam- 
borough, ” Wireless Navigation.” 

T. Thorne Baker, “ Photogmphy in 
Industry, Science and Medicine.” 

Mrs. Arthur McGrath (Rosita Forbes), 
“ The Position of the Arabs in Art and 
Literature.” Lord Askwith, K.C.B., K.C., 
D.C.L., Chaiiman of the Council, will 
preside. 

Indian Section. 

Friday afternoons at 4.30 o%*iock :• - 

February 16. — Sib Richard M. Dane, 
K.C.I.E., Commissioner, North India Sait 
Revenue, 1898-1907 ; Foreign Chief In- 
spector, Sait Revenue, China, 1913-18, 
” Salt Manufacture in India and China.” 

May 2. — Jocelyn F. Thorpe, C.B.E., 
D.Sc., Ph.D., F.R.S., F.I.C., F.C.S., Pro- 
fessor of Organic Chemistry, Imperial College 
of Science and Technology, ” Chemical 
Research in India.” 

Date to be hereafter announced : — 

Bhupendba Nath Basu, M.A., Vice- 
Chancellor of Calcutta University, ” The 
Vodaritic Philosophy of the Hindus.” 


Dominions and Colonies Section. 

Tuesday afternoons at 4.30 o’clock ; — 

February 6. — F. W. Walker, ” The 
Commercial Future of the Backward Races, 
with Special Reference to Papua.” Sir 
George R. Le Hunte, G.C.M.G., will 
preside. 

March 4. — The Hon. T. G. Cochrane, 
D.S.O., ” Empire Oil ; The Progress of 
Sarawak.” The Rt. Hon. Lord Bearsted 
will preside. 

May 27. — C. Gilbert Cullis, D.Sc., 
M.I.M.M., Professor of Economic Mineralogy, 
Imperial College of Science and Technology, 
“The Geology and Mineral Resources of 
Cyprus.” 

Cantor Lectures. 

Eric Kbightley Ridbal, M.B.E., 
B.A., Ph.D., D.Sc., F.I.C., The Chemical 
Laboratory, The University, Cambridge, 
“ Colloid Chemistry.” Three Loctun^s. 
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Syllabus. 

Lbotubb I : Januaby 21. — ^Nature of Golloida. 
Properties of interfaces. Surface tension and 
adsorption. Decolourisation, gas absorption, 

stream line filter. The work of Hardy and 

Langmuir. Orientated adsorption. Catalysis, 

Knsymes, Specific germicides, lubricants. 

Lbotubb II : Jakuaby 28.— Suspension 

Colloids. Peptisation, protection and precipi- 
tation. Colloidal Hill. Electric cataphoresis 
and endosmose. Peat drying. Colloidal metals, 
(volloidal fuel. Ore flotation Smokes, condensation 
of fumes, powdered fuels. Mists, Insecticides. 

Lbotubb III : Febbuaby 4. — Emulsion 

('olloids. Preparation and Stabilisation. Coal 
tar disinfectants. Milks, Phase inyersion-biological 
importance, greases, antigens. Soaps. lonio 
micellae. 

Adsorbing Gels. Silica gels, ferric oxide and 
alumina, clays, yaseline, rubber and textiles. 
Membranes, permeability. Equilibria at mem> 
branes, application to leather. 

Edward Viotob Evans, O.B.E., F.I.C., 
Chief Ghemist, South Metropolitan Qas 
Company, “A Study of the Destruotive 
Distillation of Coal.’* Three Lectures. 
February 26 ; March 3, 10. 


Cobb Leotttbbb. 

Monday evenings, at 8 o’clock : — 

Dm. T. Slatbr Pbioe, Director of 
Research, British Photographio Research 
Association, ” Certain Fundamental 
Problems in Photography.” Three Lectures. 
March 24, 31 ; April 7. 


MEETINGS OF OTHER SOCIETIES 
DURING THE ENSUING WEEK. 


VoilPAT, JAVUABT 21 . .British ArchitectiS Boysl Institute 
of, 0, Conduit Street, W., 8 p.m. Prof. 
P. Kobbfi, ** Architecture in Canada." 

Victoria Institute, Central BulldInRH, West- 
minster, S.W., 4.30 p.m. Mr. £. J. Sewell, 
"The Historical value of the Book of 
Jonah " (being the Ounnlng Prize Essay for 
1928). 

Qeographlcal Society, Lowther Lodge, Kensing- 
ton Gore, B.W., 6 p.m. Captain P. K. 
Bonlnols, " Field Longitudes by Wireless." 

Electrical Engineers, Institution of, Savo} 
Place, Victoria Embankment W.C., 7 p.m. 
(Informal Meeting). Mr. E. H. Shaughnessy, 
" Broadcasting." 

Mechanical Engineers, Institution of. Storey's 
Gate, Westminster, S.W., 7 p.m. (Graduates' 
Section.) Mr. E. L. l)iamon<L "Recent 
Improvements in Locomotive Efficiency. '* 

University of I.iondon, King's College, Strand, 
W.C., 6 pm. M. E. Augler, " Le Thdatre 
Francris en 1850" (in French.) 

6.30 p.m. Dr. O. Voladlo, "Channels of 
Modem Czech Literature." (Loetiire T.) 


TubBUAT, Januahy 22 . .lUumlnating Engineering Society, 
at the Royal Society of Abtb, John Street, 
Adelphl, W.C.. 8 p.m. Mr J 8. Dow. 
" Co-ordination of Research in Illuminating 
Englneerlugandffitinc Practical Applications.* 
Civil Engineers, Institution of. Great George 
Street, S.W., 6 p.m. 

Photographic Society, 35, Ruaaell Square, 
W.C., 7 p.m. (Meeting of the Klncmatograpli 
Group). Messrs. D. Bloch, L. Everleigh and 
others on " Cinematograph Negative Film : 
Whal Wo Want and What We Get." 


Royal Institution, Albemarle Street, W., 

6.15 p.m. Prof. W. £. Dixon, "Drug 
Addlotions." (Lecture II.) 

Colonial Institute, Hotel Victoria, Northumber- 
land Avenue, W.C., 4 p.m. Commander 
W. F. Boothby, "Empire Air Service to 
India and Australia." 

University of London, King's College. Strand, 
W.C., 6.80 p.m. Rev. P. Dearmer, 
" Seventeenth Century Art— Part II. 
Northern Europe." (Lecture 1.) 

5.80 p.m. Sir Bernard Pares, " Russia 
before Peter the Great to 1801." (Lecture 1.) 
5.80 p.m. Mr. J. R. Beard, "Electric 
Power Mains." (Lecture 1.) 

WlDinSBAT, Januabt 28. .MlcroBCoplcal Society, 20^ 
Hanover Square, W., 7 p.m. (1) Captain 
J. W. Bamfylde, " Some Failures in Steel 
as revealed by the Mlscroscope and recorded 
by Photography.” (2} Mr. H. B. Milner, 
"The Use of the Mlscroscope in the 
Petroleum Industry." 

University of London, University College, 
Gower Street W.C., 8 p.m. Prof. E. G. 
Gardner, " Problems of the Inferno " 
(Lecture I.) 

At King's College, Strand, W.C.,»6.30 p.m. 
Mr. C. H. Peers, " The Place of Art In the 
Study of Medlnval History." 

At Kingsway Hall, Ki^wiw, W.C., 0.80 
p.m., Mr. L. V. Wilkinson, " Representative 
Living English Writers.'^ (Lecture 1.) 
Constructive Birth Control, Society for, Essex 
Hall, Strand, 8 p.m. Rev. D. Cameron, "The 
Race Problem In Sootland." 

Thursday, Januaey 24.. Aeronautical Society, at the 
Royal Society of Aets, John Street, 
Adelphl, W.C., 5.30 p.m. Dr. J. B. 

Bamsbottom, ''Dopes and Fabrics." 

Royal Society, Burlington House, Piccadilly, 
W . 4.30 p.m. 

Linncan Society, Burlington House, Piccadilly, 

Antlqua^ps, ‘ Society of, Burlington House, 
Piccadilly, W., 8.30 p.m. 

Auctioneers, and Estate Agents, Institute, 
34, Bussell Square, W.C., 7.80 p.m. (Junior 
Section.) Mr. H. Knapton, "Second-hand 
Books in Relation to the Auctioneer in 
General il^actice." 

Soonomics and Political Science, London 
School of, Houiditon Street, Aldwych, 
W.C., 5 p.m. Sir Hubert L. Smith, " The 
Economic Laws of Art Production." 
(Lecture II.) 

Royal Institution, Albemarle Street, W., 

5.15 p.m. Mr. W. Sickert, "Straws trom 
Cumberland Market." (Lecture II.) 

Mechanical Engineers, Institution of, (Midland 
Section), The Uni verity, Edmund Street, 
Birmingham, 7.30 p.m. Mr. C. Jones, 
" Mechanical and Electrical Equipment 
as Applied to Coal Mining." 

University of London, University College, 
Gower Street, W.C , 6. 1 6 p.m. . J. E. G. 

do Montmorency, " Compai^tlve Customar> 
Ijaw of Europe and Asia." (Lecture 1.). 

8 p.m. Prof. H. E. Butler, " Roman 
Private Life." (Lecture I.) 

At (B.F.H.) School of Medicine for Women, 
Hunter Street, W.C., 5 p.m. Prof. W. C. 
Cullls, "Respiratory Exchanges." (Ucturel.) 
Friday, Janfary 25. Royal Institution, Albemarle 
Street, W., 9 p.m. Sir Aston Webb, " The 
Future Development of London ** 

Mechanical Engineers, Institution of. Storey's 
Gate, S.W., 6 p.m. Major G. I^ Q Martel, 
" The Progress of Mechanical Engineering in 
the Military Service." 

Aeronautical Engineers, Institution of, at the 
Engineers Club, Coventry Street, W., 
6.30 p.m. Lt.-Col. V. C. Richmond, * Some 
Problems in Connection ulth tlie Structure 
of Rigid Air Ships." 

Physical Soelet.v, Imperial (ollrge ot Science 
ani Technology, South K^msingtou, s.W., 

5 p.m 

Eiudneers, Junior Tiistit*‘te of, 80, 'Hetoria 
Street, S.W.. 7.30 p.m. Prof. E Kdsei, 
"Molecniar Attraction and itt Reiai-ion 
to Engineering." 

Shakespeiwe Association, King's College, 
Strand, W.C., 5.80 p.m. Dr. W. Btarkle 
"Shakespeare and the Spanish Drama." 
SATURDAY, Jaeuabt 26.. Royal Institution, Albemarle 
Street, 8 p.m. Mr. W. Wallace, "The 
Conpenn Dynasty." 
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NOTICES. 


NEXT WEEK. 

Mondav, January 28th, at 8 p.m. 
(Cantor Lecture). Eric Keightlfa' 
Rideal, M.B.E., B.A., Ph.D., D.Sc., F.I.C., 
The Chemical Labomtory, The Univeraity, 
Cambridge, “ Colloid Chemistry.” (Lectui-e 

II.) 

Wednesday, January 30th, at 8 p.m. 
(Ordinary Meeting.) Sir Richard Arthur 
Surtees Facet, Bt., “The History, 
Development and Commercial Uses of 
Fused Silica.” Sir Herbert Jackson, 
K.B.E., F.R.S., will preside. 


INDIAN SECTION. 

Friday, January 18th, 1924 ; Sir 

Thomas H. Holland, K.C.S.I., K.C.I.E., 
LL.D., D.Sc., F.R.S., Rector, Imi^erial 
College of Science and Teclmology, in the 
Chair. 

A palmer on “ The Survey of India ” was 
read by Colonel H. L. Crosthwatt, C.I.E., 
R.E., retd., late Superintendent, Survey 
of Lidia. 

The ijai^er and discussion will l>e published 
in a subsequent numlier of the Journal, 


CANTOR LECTURE. 

On Monday, January 2 1st, 1924, Dr. 
Eric K. Rideal, M.B.E., B.A., D.Sc., 
F.I.C., of the Chemical Laboratory, The 
University, Cambridge, delivered the first 
lecture of his course on “ Colloid Chemistry.” 

The lectures will be published in the 
Journal during the summer recess. 


REPRINT OF CANTOR LECTURES. 

The Cantor Lectures on “ Precise Length 
Measurements,” by Mr. J. E. Sears, Jun., 
C.B.E., M.A., M.I.Mech.E., A.M.Inst.C.E., 
have been reprinted from the Journal, 
and the pamphlet (price 4«.) can be obtained 
on application to the Secretary, Royal 


Society of Arts, John Street, Adelphi, W.C. 2. 

A full list of the lectures, which have lieen 
reprinted and aie still on sale, can also be 
obtained on application. 


LIST OF FELLOWS. 

The new edition of the List of Fellows of 
the Society is now ready, and copies can be 
obtained by Fellows on application to 
the Secretary. 


MANN JUVENILE LECTURE. 

The third and concluding Juvenile Lecture 
of the present session was delivei'ed on 
Wednesday afternoon, January 16th, by 
Mrs. Julia W. Henshaw, P'.R.G.S., Croix 
de Guerre, the subject being “ Among the 
Selkirk Mountains of Canada (with Ice-axe 
and* Camera).” The Right Hon. Lord 
Askwith, K.C.B., K.C., D.C.L., Chairman 
of the Council, presided. 

The lecture was fully illustrated by a 
magnificent collection of hand -painted 
lantern slides, which faithfully depicted 
the gorgeous masses of colour and the 
awe-inspiring grandeur of the scenery in 
that part of the Dominion — British 
Columbia — where both the Selkirk and 
Rocky Mountains reach their maximum of 
elevation. Mrs. Henshaw gave an accoimt 
of the jouniey she and her companions 
made in 1896, wlien history making in the 
Rocky mountains was in its infancy, and 
very few men had followed the early foot- 
steps of such intrepid wayfarers as David 
Thomson, whose record in Canada was 
unequalled, dominating as it did the history 
of the Columbia -Kootenay Valley ; Sir 
George Simpson, Captain John Palliser, 
David Douglas, and Simon Fraser — ^those 
grand old pioneers who first blazed the 
trails and navigated the waterways of 
British Columbia. 

The scenes shown on the screen included 
magnificent views in colour and monotone 
of the Bow River, Castle Mountain, 
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Vermilion and Sinclair Passes, Moiuit 
Whyinper, Mount Ball and other glacier- 
covereti mountain imiges ; Lower Oilumbia 
Lake, the Oregon (now callerl the Columbia) 
River, the longest and largest waterway 
in Western Canada, whose source in the 
mountains was first discovered by David 
Thomson in 1808 ; the Crown Circular 
Road, a great loop of some 500 miles — a 
marvellous piece of mountain engineering, 
whei'e man had conquered nature ; as well 
as the glorious Alpine region, with its virgin 
peaks, unknown, un -named, and unclimbed. 
She also reforreil to the ochre beds and 
to the fact that long before the advent 
of the white man the Kootenay Indians 
liad.used these colourings to decorate their 
teepees with weiixi designs and to adorn 
their bodies for battle or religious ceremonial. 
Views of the natural monuments regarded 
by the Indians as the dwelling jilacc of the 
Cli’eat Spirit, and of the holy gi*ound visited 
by the young Kootenay Indians on attaining 
manhood in order to keep vigil, as the 
Christian Knights did of old, were also 
shown and explained. 

In some places, Mrs. Henshaw said, the 
valleys were literally blue with flowers, 
so blue that one felt as if a piece of Heaven 
liad drojpped down upon the earth. Among 
the numerous slides thrown upon the sciveii 
w’ere coloured photographs of Indian ])ipe, 
that degenerate member of the beautiful 
family of heaths ; the timid winter green, 
called by Asa Cray “ A single delight ; ” 
snow lilies, with blooms as w^hite as snow 
itself, which push their way through the 
snow in early spring ; magenta calypsos ; 
purple dragon heads ; scarlet columbines ; 
ro8e-i*ed I’lergamot ; simngled blue flax ; 
liarebells ; vetches of every hue ; hawk- 
weeds ; ragworts ; arnicas ; golden rod ; 
wild roses ; honeysuckle ; gaillardias ; 
waxen -belled rhododendrons ; jjale green 
feathery LyalPs larches ; flaming cotton- 
woods ; a species of cyclamen ; anemones ; 
all the genus of bluel>erry, bilberry and 
cranberiy ; red osier dogwood, arrow wood, 
capbeiTy and other fiery fi*uited shrubs. 
Pictures of birds and animals plentiful in 
that region were shown and described, 
including brown, black, aufl grizzly bears ; 
marmots ; moose ; elk ; wapiti ; mountain 
sheep ; and mountain goats which closely 
resemble the specie^- in the Himalayas. 
She remarketl how stnuige it was tliat 
two so widely different animals as the moose 
and the prairie*, chicken should be fond of 


dancing, and said it w*as not at all an un- 
common sight to see a prairie chicken 
perform a first-class shimmy dance. The 
Indian children in their own native dances 
had cleverly imitated the bird. 

When their journey along the Happy 
Valley and through the north-western 
prairie lands had ended, Mrs. Henshaw 
said they liad visions of the great agri- 
cultural possibilities of the country, and 
t>ictured how it w’ould look in the years 
to come. Much of the vision had been 
realised to-day ; but 

“ Thank God, there is always a land of 
Beyond 

For those who are true to the trail, 

A vision to seek, a beckoning peak, 

A famess that never will fail.” 

The Chairman moved a hearty vote of 
thanks to Mrs. Henshaw for her admirable 
lecture and for the beautiful pictures which 
she had sho^\^l. The scenery was the 
gi'andest in the whole world, and he knew 
of no finer sight than the scene seen at the 
break of dawn over the Rocky Mountains. 
It was a sight which remained in one’s mind 
for a ^*eat many yeare, and he hoped some 
of the yoimger menil)ers of the audienco 
would in course of time be able to see for 
themselves the glories and wonders of 
Canada, one of the most splendid jewels 
in the British Crown. 

Mrs. Henshaw’ acknow’ledged the vote 
of thanks and the meeting then concluded. 


PROCEEDINGS OF THE SOCIETY. 


CANTOR LECTURES. 

COCOA CULTIVATION IN THE 
BRITISH TROPICAL COLONIES. 

By Samukl Henry Davies, M.Sc., F.I.C. 

Lecture I . — Delivered November \2th, 1923. 

The cocoa tree is a native of the tropical 
forest cuid is prebably derived from the 
upper basin of the Oiiaoco and Amazon. 
This cannot be stated with any certainty 
because the Indians had cultivated the tree 
for centuries before the Spanish Conquest 
and tile seed had been widely scattered by 
birds or monkeys in the neighbouring 
forests. The first Spanish settlers carried 
the seed from Central America and the 
Spanish Main to Jamaica, Trinidad and 
the lesser Antilles. Notably in Jamaica 
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a large number of cocoa walks ” were 
found by the first British Colonists at the 
time of the Commonwealth and it is on 
record that a choice vanoty of bean was 
planted by the Spaniards in Trinidad in 
Elizabethan times. A disaster overtook 
all the Island plantations in 1727* described 
as a ‘‘ blast/’ variously interpreted to mean 
either a hurricane or a destructive blight. 
Thirty years later a hardier variety from the 
Venezuelan coast was cultivated in Trinidad. 

The fact of its forest origin is important, 
if we would understand the climatic condi- 
tions and the several precautions required 
i ..establishing a cocoa cultivation. Thus, 
the tree is sensitive to cold and drought, 
it cannot flourish where the temperature 
drops below 66® Fahr., and gi'ows best in 
a humid atmosphei-e, with a mean tempera- 
ture of 76® to 78® Fahr. This serves to 
define the range of latitude within which 
it can be profitably cultivated — some 
20® North to 20® south of the Equator. 
Cocoa can be grown to advantage from sea 
level to 1,000 feet and in equatorial regions 
may give good crops up to 2,000 feet, in 
contrast with cofiee and tea which flourish 
at much greater altitudes. The rainfall 
should be well distributed, the exact require- 
ments naturally depending on the water 
level and nature of the soil, and the humidity 
of the air. A rainfall of from 60 to 120 
inches is advantageous, with extreme limits 
of 46 to 200 inches. 

The Tree. 

The only species of coTnmercial importance 
is the Theobroma Cacao of Linnaeus. It 
grows quickly, and under favourable condi- 
tions, reaches its full height of 20 to 26 
feet in a dozen years. But in deep alluvial 
soil, on Trinidad estates, we may find 
trees planted in slavery times 40 feet and 
more in height. The extreme case is to 
be found on the Amazon, where the native 
does not willingly interfere with the ways 
of Providence, and there 1 have seen it 
shooting up in the forest to amazing heights. 

The tree branches about 4 feet from the 
ground — ^from 3 to 6 branches is the rule. 
If allowed to grow freely it would form a 
dense network of branches ; suckers would 
spring up and form a secondary system of 
branches. In the^ early stages the large 
oval leaves are a beautiful olive brown 
shading to pink, soft and transparent and 
hanging downwards, but they gradually 
thibken,* changing to light green and finally 


to leaves of a full green tint and leathery 
texture. A curious feature of the cocoa 
leaf is the double articulation at either 
end of the leaf stalk, which forms a universal 
joint and makes it possible for the leaf to 
rotate in any direction, so that the upper 
surface always faces the light. 

The flower buds appear on the trunk and 
main branchy, often forming in the axiles 
of leaves but not developing until the leaves 
have dropped off at that point. The full 
beauty of the cocoa tree is displayed after 
the rains. Then may be seen in their frame- 
work of leav^es (brown shading to green) 
clusters of tiny cream or pink blossoms 
studding the rough trunk, with moi*e blossom 
scattered along the branches — ^tens of thou- 
sands of flowers of which only 2 or 3 in a 
thousand will fructify. Alongside the 
blossom we may find tiny cucumber-like 
pods, together with pods at every stage 
up to the full grown fruit. One tree may 
cany green pods ripening to lemon yellow, 
while a neighbouring tme may bear splashed 
crimson ix)ds ripening to an oi*ange vermilion. 
While there are usually two main crops 
dependant on the rainy season, a scattering 
of flowers or pods can be found for ten or 
eleven months in the year. The tree is 
never wholly bare of leaves. It may bear 
blossom at the thinl year, but it should 
not be allowed to bear fruit until the fourth 
or fifth year. It should be in full bearing 
at the tenth year or earlier, if conditions 
are favourable. 

How the flower is fertilised has long been 
a vexeil question, as the form of flower 
would seem to exclude self pollination. 
There is strong evidence of cross fertilisation 
on any plantation where tw’o or more 
varieties are growm in neighbouring plots. 
The pollen might be eanied by wind or 
by wasps, bees or other winged insects. 
Dr. von Faber of Java has shown, however, 
that self pollination is the rule, but that 
pollen can be carried by a breeze to flowers 
of a neighbouring tree with interloclced 
branches. 

Vabibties. 

We liave, then, just the one species 
of Theobroma of commercial iitlportance, 
easily recognisable as one and the same 
tree in Ceylon, on the Gold Coast or the 
Auitilles. It is only when we come to exa- 
mine the fruit and seeds (usually termed 
pods and beans) that we are faced with 
sharp distinctions suggesting definite 
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varieties. The finest type is the Criollo* 
Its name suggests that it is the native or 
creole Venezuelan type. Cultivated in the 
fertile valleys of the Venezuelan coast 
(“ The Spanish Main ” ) it was the first variety 
to be planted on the Islands, and from Trini- 
dad was conveyed in 1 834 to Ceylon. Here 
to this day may be found pure strains of 
Criollo cocoa, known on the London market 
as “ old red cocoa ” of Ceylon.* Tlio Criollo 
type is distinguished by a knobby iiTegularly 
shaped pod, broad at the stalk enil 
often tapering to a decided })oint. The 
husk is compamtjvely soft and thin ; there 
are ten distinct fiirrows, five deeper than 
the rest. The typical pod is red in coloiir. 
Of greater interest is the nature of the bean. 
The contents are white or ])ale pink in colour ; 
much sweeter and less astringent in taste 
than any other variety. For this reason 
the Criollo bean is specially prized in the 
manufacture of the choicest chocolate. 

We can clearly distingiiish between this 
and the Forastero type (i.c., foreign to 
Venezuela) but the Forastero shades off 
almost imperceptibly into the least valued 
type,' sometimes classified as a separate 
variety, the Calabacillo (i.e., the shape of 
a calabash). Under the name Forastero 
are classed the most widely cultivated 
kinds ; they are <listinctly hardier in habit 
than Criollo, giving an earlier first crop 
and heavier subsequent crops. One of the 
finest types of Forastero bears large pods, 
9 to 10 inches long with a constriction at 
the stalk end and a warty surface?. This 
is the Cund-eamor, Near akin to this is the 
Liao or Trinidad Forost-ero, with a similar 
l)od but without the constriction ; the 
shorter, melon-shai^d pod without constric- 
tion is known as the Amelonado, This typo 
is widely cultivated in West Africa and 
elsewhere. 

Kach typo occurs both as red and yellow 
fruit. All kinds of Forastero pods possess 
thick, hard husks but the furrows are not so 
deep, nor the ridges so pronounced as in the 
Criollo. The beans are decidedly flatter, 
the colour of the fresh contents varies from 
a light purple to a deep violet ; this colour 
is always associated with an astringent 
taste. The poorest types . of Forastero, 
conveniently classed as Calabacillo, bear 
a funded i^, about 6 inches long with 
smooth surface scarcely lined with furrows. 
The beans are flatter tmd smaller than 
those just described, deep purple or slaty 
purple in hue wd harshly astringent in 


taste. Any of the Forastero types hybridise 
and improve in the following generation 
when planted alongside Criollo trees. 

Forming a Plantation. 

In establishing a plantation it is most 
probable that one of the better Forastero 
types would be selected. The small yield 
of the Criollo and its low resistance to disease 
prevents its exploitation on a large scale. 
The seed selected ccui best be plcmted 
“ at the stake ” i.e,, in the field ; the rule 
being to plant three seeds and allow the 
strongest seedling to survive. The mortality 
of the seedlings is heavy — 30 or 40 per cent, 
may succumb, so that it is customary to 
raise supplies in a nursery protected by a 
light cover of palm leaves. The pots are 
conveniently made of bamboo joints which 
are split open with a stroke of tlie cutlass 
on transplanting. 

In selecting a site for a cocoa plantation 
we should, as already noted, seek a humid 
climate, a rainfall not excessive but well 
distributed, where them is no likelihood 
of prolonged drought nor quick changes of 
temperature. Many kinds of soil have 
proved capable of growing healthy prolific 
trees ; best of all, rich alluvial loam, with 
free drainage. Soil soaked in brine or 
otherwise water-logged is quite unsuitable. 
The black vegetable mould of virgin forest 
land is especially esteemed and so are 
volcanic soils, rich in potash and phosphates. 

The clearing of forest land is a formidable 
undei’taking. Onco the trunks are removed, 
the branches and stum};>s are burnt and the 
ashes forked in. Shade trees are planted 
if i-equirod and temporary shade for the 
seedlings. The crowns of the liills must 
on no account be stripped ; they are left 
in forest to prevent the wash out of soil 
by the tropical deluge. Broad belts of 
trees are left between the clearings to act as 
wind-screens, for the cocoa leaf is singularly 
sensitive to high wind. In open country 
close wind-breaks are planted, choosing 
trees, if possible, of economic value, such as 
the Hevea or other rubber trees, the bread- 
fruit, mango, guava or other fruit trees, 
or even selected timber trees. Good drainage 
of the plots is absolutely essential ; the 
usual plan being to run open drains into 
streams or ravines. Where the soil is loose 
a creeping undergrowth is necessary to 
hold up the sides of the drain. Catch crops 
are quickly established to shield the soil 
front direct sunshine and to provide the 
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necessary temporary shade for the cocoa 
seedling. Tannias, cassava, chillies and pigeon 
pea are recommended. The destruction of 
organic matter (commonly described as 
humus) by the action of tropical sun- 
shine on the bare soil is extra^nlinaTy. 
Bananas are universally planted in Jamaica 
and wherever there is a ready market for 
the fruit. Their broad leaves efficiently 
protect- the young cocoa. Where conditions 
are favourable a crop of bananas may be 
reaped each year for 6 or 6 years, or until 
the cocoa trees cover the ground. Only 
when the catch crops are established and 
the land drained can the cocoa seedling bo 
planted. The best variety of seed to select 
for propagation can only be determined by a 
careful study of trees in the locality, but in 
all cases (as will be shown Liter) it is im- 
portant to plant ripe seed from the most 
prolific and vigorous trees. 

It has been the practice in most of our 
colonies to plant permanent shade trees, 
but this has not been the case in Jamaica, 
Grenada, St. Lucia or Dominica where the 
cocoa is grown in volcanic mountainous 
districts and for the tnost part in valleys 
sheltered by high ridges. Two of the 
Erythrinas are commonly grown for shade 
in Trinidad and the neighbouring mainland ; 
the variety grown on the hills (Erythrina 
umbrosa) blazes out in early s])ring into 
flame -coloured blossom. The favourite shade 
trees — Erythrinas, Samans, and others— 
are all leguminous trees, acceptable because 
the nitrogen -fixing bacteria of their root 
nodules arrest the exhaustion of the soil, 
while their flowers, pods and leaves supply a 
rich mulch. 

A network of fibrous roots holds together 
the soil of an old cultivation and leaves 
little room for the growth of weeds, but in 
younger plots the practice has grown up 
of clearing the weeds two or three times a 
year and lightly forking them into the soil, 
with or without lime. Mr. Joseph Jones, 
of the Agricultural Station, Dominica, 
has established beyond doubt the great 
advantage of heavy mulching with grass, 
weeds and leaves. In this way he obtained 
better and more profitable yields than with 
dressings of a complete artificial manure, up 
to 80 per cent, in excess of the immanured 
plot. It is not customary to cerry much 
live stock on a cocoa estate, but the manure 
from draught oxen, horses, mules and pigs, 
is of special value under tropical conditicxis 
where the decomposition and wastage of 


humus is extremely rapid and where the 
building up of a sx>ongy soil is necessary 
to retain moisture. Green mulching may 
be regarded as supplementary to pen 
manure. The vegetable mulch may be 
greatly enriched by forking in a crop of 
any low-growing form of leguminous plant. 

ManuHng, — The accumulated expenence 
of field trials, continued for at least twenty 
years, shows that the soil nutrients required 
by the cocim tree? are similar in character 
to those required by our fruit trees. Elalwrate 
calculations have been made of the quantity 
of each nutrient carried off annually in the 
crop, but such calculations are of small 
value in detc^rmining the quality and 
quantity of manure required. Direct 
experiment is necessary in the field. If 
this is true in our climate, how much more 
in a climate where the breakdown of rotting 
vegetation to form available plant material 
and even the weathering of soil takes place 
with great rapidity. It is often found 
unnecessary to supplement the available 
supplies of nitrogen, phosphate and potash, 
for many years in succession. Supplies 
of nitrogen aie well conveyed in the form of 
sulphate of ammonia, dried blood, guano 
or cotton seed meal. On most soils nitrate 
of soda does not react so well as the ammon- 
ium salt. Where supplies of wood ashes 
fail, potash is best given as the sulphate. 
Phosphate, in the form of basic slag, reacts 
favourably on the trees for at least three 
seasons and is widely applied. A dressing 
of lime or groimd chalk lias iirovod invaluable 
on most estates. 

Forkimj, — In the absence of permanent 
shade trees, forking or light hoeing of the 
soil becomes specially important with a 
view to retaining humus and arresting 
evaporation. This should naturally be done 
at the beginning of the dry season. 

Pruning. — I can only touch li^tly on 
pruning, a subject dear to the heart of every 
planter. Johnson defines the main object 
of pruning as the production of symmetrical 
trees with the maximum quantity of fruiting 
branches ; the eulmission of Air and lig^t 
to all parts of the tree ; the removal of 
gormandising suckers from the main stem, 
and, generally, to encourage a spreading 
habit which enables the fruit to be more 
readily harvested. The severe pruning of 
former days has been replaced by light 
pruning at frequent intervals. 

For a detailed account of the methods of 
cultivation, reference must be made to three 
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admirable text books which have been 
drawn upon in preparing this address : — 
Cocoaj by Dr. Van Hall of the Institute 
at Buitenzorg, Java ; Cacao ^ its CuUivaiion 
and Curing, by the late J. H. Hart of Trini- 
dad ; Cocoa its Cultivation and Prepara- 
tion, an Imperial Institute Handbook, 
by W. H. Johnson, formerly of the Gold 
Coast and South Nigeria. For information 
on diseases of the cocoa tree see W. Nowell’s 
work, “ Diseases of Crop Plants of the 
lesser Antilles,” recently published by the 
West India Committee. 

Harvesting the Crop. — ^When the pods are 
ripe, those on the trunk and lower branches 
are easily detached by a clean cut with the 
imivei-sal tool of the country, the machete 
or cutlass. The branches arc too brittle 
to allow the pickers to climb, so that 
fruit from the upper bmnches is cut down 
by a hooked knife, attached to a l>amboo 
pole, serving equally well for a push or 
pull cut. Great care is required to protect 
the cushion from which the pod springs ; 
once damaged no fuither flowering can 
take place at that point. 

Breaking, — ^The rii^e po<la are collected 
in heaps and broken by a slash witli a cutlass, 
which penetrates partly through the husk, 
the pod being snapped across by hand. 
The beans should be taken out by hand and 
separated from the placenta or “ heart ” 
which is thrown to one side, along with the 
husk. Each pod contains from 30 to 40 
beans. The beans and the white iJeetinous 
mass of pulp surroimding them are then 
placed in clean baskets, coveml by banana 
leaves and earned to the fermenting house. 

Yield, — ^Three cwt. of dried cf)coa beans 
to the acre may be considered an average 
yield for estates good and bad. Given a 
planting distance of 12 feet this only re- 
presents an average of 14 pods a tree, or 
1.2 lbs. of dried cocon. Average yields of 
5 to 6 ewts. to the acre are attainable on 
fertile soils, and double this on selected 
plots. Thus Carl de Verteuil of La Vega, 
one of the most experienced planters in 
Trinidad, obtains crops of \2\ bags (or 170 
lbs.) per 1,000 trees, or approximately 
5^ owt. dried cocoa to the acre. One splendid 
old tree, used for propagating at La Vega, 
yielded 670 pods in 1017 (55 lbs. dried cocoa); 
350 pods being collected at a single picking. 

Diseases, — Of the m^ny mammals, insects 
and fungi that prey on the cocoa tree we 
can only refer to the more iipportant. 

Fungi, — The hi^own root disease of Ceylon 


and West Africa can often be extirpated 
by re -draining the land, after burning in- 
fected roots and disinfecting the soil. A 
more wide-spread fungoid disease, foimd 
both east and w’est, is the well known 
canker (Phytophthera faberi) attacking ti*unk 
and branches and giving rise to the black rot 
of pods in the West* Indies, identical with 
brown rot of Ceylon. Moist spots apj^ear 
on the trunk which darken and exude gum. 
The fungus may penetrate into the wood 
giving reddish patches. At a later stage 
the whole patch can be cut out with a knife. 
It is a curious fact that canker and black rot 
are seldom found together on one and the 
same tree. In the Antilles, a vigorous 
fight is maintained against die^back, the 
cocoa Diplodia, a deadly fungus found 
everywhere. It first attacks the extremities 
of the branches and, if loft alone, will 
strip the tree of its leaves before killing it. 
It often follows an attack of thrij3s. 

Insects, — Of insects, probably the group 
of borers is the most deadly, more particu- 
larly the larvae of beetles. Beetle traps 
are employed with some success on planta- 
tions. In Ceylon a well known helopeUis 
attacks both twigs and pods. This has 
been exterminated in seveml cases by intro- 
ducing nests of the black ant. In the West 
Indies a most dangerous insect is the small 
cocoa thrips, which stri)Ds the leaves and may 
even kill the tree. 

Side by side with the direct attack on 
disechse attention has been concentrated, 
in recent years, on promoting the vigorous 
growth of the tree by enriching the soil 
and clearing it of weeds. This has proved 
remarkably successful. In Dominica I have 
seen a young plantation, where ti'ees were 
failing and diseased, restored to full health 
by careful tillage of the soil and provision 
of adequate cover from sun and wind ; 
all gaps being filled with tephrosia or pigeon 
pea. Cocoa thrips and, in some cases, 
canker can best be fought on these lines. 
On the other hand canker and black rot 
are often cured by removing excessive 
shade and letting in air. The obvious line 
6f attack on the borers is to cut out all dead 
branches and diseased limbs ; to bum the 
refuse and tar the wounds. This will also 
restrict the breeding ground of the die-hack 
fungus. Other obvious precautions include 
the removal of rotting trunks of trees from 
the site, and sprinkling the heaps of pod 
husks with lime, preferably quick lime, 
before burying them in shallow trenches. 
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Along with these methods of sanitation 
spxaying must not be negloctod, preferably 
with Bordeaux mixture, sprayed on the 
leaves and immature pods to protect them 
from fungoid disease and to kill any existing 
fungus. 

Mammals , — ^Rats and squirrels are a 
pest on the Gk>ld Cocbst and elsewhere*. 
One mistaken attempt to exterminate 
rats had extraordinary consequences in 
Jamaica. Fifty years ago a worthy Gover- 
nor introduced a big species of rat to eat 
up the native rats, which it did with avidity, 
and then led on the fat of the land. His 
successor brought mongoose from the east, 
which, after cleaning out the rats, raided 
hen roosts and insectivorous birds’ nests. 
In the absence of birds, ticks and other 
insects became a seiious scourge, attacking 
all and sundry, even infesting and destroying 
the mongoose. The birds are now coming 
into their kingdom, and the balance of 
nature is being restored. 

Agricultural Departments. 

The industry is greatly indebted to the 
agricultural departments of the several 
Colonies. It has benefited by their active 
propaganda in favour of more scientific 
methods of culture, conducted both by 
demonstrations on the plantations and by 
extended field trials. The Trinidad Depart- 
ment, under the Directorship of Mr. W. G. 
Freeman, took the bold course of purchasing 
a derelict plantation — ^the River P^state — 
which it has developed into a valuable 
property. Here the more urgent problems 
of the industry are being solved by carefully 
devised experiments. Let us discuss a few 
of them to illustrate the valuable work done 
by the Departments. 

(1) Planting Distance , — ^Plots have been 
established with trees planted at all distances 
from 6 to 18 feet. The results obtained show 
that closer planting produces earlier and 
heavier yiel^, and justifies the modem 
practice of planting at 10 to 12 feet, rather 
than at 14 or 16 feet intervals. Unlike the 
orange or lime tree it is no disadvantage for 
the branches to interlock slightly, giving that 
partial shade which favours good bearing. 

(2) Permanent Shade , — For years the 
practice of shading cocoa with the quick 
growing Brythrina has been the subject of 
hot debate amongst planters. It has been 
definitely established at River Elstate that 
full shade, as practised in the Island, with 
an Erythrina at 28-30 feet intervals, en* 


courages canker and black rot, A condition 
of partial shade, however, e,g, an Erythrina 
planted every fourth row, at 66ft. intervals, 
favours heavier crops than are given by 
unshaded trees. As this idea wins accep- 
tance, planters are beginning to cut out 
alternate shade trees in the older cultivations, 
a most difficult undertaking. 

(3) Bearing Capacity , — Individual records 
of 1300 trees shovr that the annual crop 
of pods varies enormously. Thus two 
neighbouring trees of the same ago and 
variety, over an eight year period, gave 
an average yearly output of 64 pods and 

pods resjHJctively. Special manurial 
treatment has an all-round beneficial effect 
but does not convert poor or medium-bearing 
trees into good bearers. Heavy bearing 
appears to be a matter of heredity, hence 
the great importance of selecting seed for 
propagation. This fact was not taken into 
account in the older manurial trials, on small 
plots, and rendei’s them of comparatively 
little value. All manurial trials are now 
preceded by recording details of the growth 
of the tree and crop yielded for some years 
under natural conditions. Trials are being 
made to eliminate poor bearers by cutting 
them down two feet from the ground, allow- 
ing a sucker to shoot up from the ground 
and budding from a heavily bearing tree. 

(4) Budded and Grafted Plants , — Grafting 
by approach is considered too difficult 
an operation for estate work ; moreover 
there is no chance of renewal if it fails. 
Patch-budding is simpler and patch-budding 
at the stake proves more certain than bud- 
ding in the nursery. Judging, however, 
from the latest j^ublished results it seems 
probable that seedlings will prove earlier 
and heavier bearers than budded stock. 
Elsewhere, budding a fine Criollo variety 
on a hardy Forastero stock has given good 
results. 

Enough has been said to indicate the 
fruitful lines of research undertaken by 
scientific advisers on Agriculture in the 
Colonies. They deserve all praise for 
revivifying old, introducing new industrieB 
and equipping defence forces to arrest the 
ravages of plmit diseases. It is ^couraging 
to find that the scientific equipment of the 
Colonies has just been strengthened by 
founding a tropical Agricultural College in 
Trinidad. The Staff of the Imperial Depart- 
ment of Agriculture has been absorbed 
by the College, and the Commissioner, Sir 
Francis Watts, has beoome its first principal. 
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It is under the control of a Board of Gover- 
nors, sitting in London. The College gives 
unrivalled opportunities for research on 
the unsolved problems of cocoa cultivation, 
while training the coming race of planters 
and researchers. 

It has already attracted post-graduate 
students from distant countries. 

CXTBING THE BeAX. 

(1) FermeyUincf, — A variety of receptacles 
are employed for the process of “sweating “ 
or fermenting tie bean. The simplest 
plan is to be found in Ceylon, ivhere the 
mass is hea})ed on the floor, covered with 
banana leaves and stirred from time to time. 
In West African Colonies, floors, barrels, 
packing-cases, and properly constructed 
boxes are made use of. The tanks or 
“ sweat ’* boxes used in Trinidad are large 
pitch-pine structui*es (e.gr. 6 x fl x 3 feet), 
often built in sets of six, and embedded 
in concrete. Each box can carry the 
contents of 40,000 pods, the equivalent of 
30 cwt. of dried coena. The solid wood 
bottom of the tank is pierced with holes, 
and supports a wooden grating, on which 
the mass stands. Tt is customary to turn 
the fermenting cocoa from one box to another 
on the second, fourth and sixth days, turning 
it out to dry on the eighth day, but some 
planters prefer a six day fermentation. 
The method I w'ould more closely describe 
is based on that long practised in Grenada, 
and recommended for adoption in West 
Africa. The box is smaller, carrying the 
contents of 8,000 to 16,000 pods, made of 
IJ inch timber, fastened with copper nails, 
it carries a false bottom perforated with a 
number of holes. The cocoa is covered 
with banana . leaves and a perforated lid 
closes the box, the drainings or “ sweatings “ 
run out through holes in the under space. 
It will bo seen that this arrangement makes 
it possible to control the aeration of the mass. 
The boxes are arranged in rows in a low 
“ horse.” The floor should be finished in 
smooth cement, sloping to a gutter and both 
floor and boxes should be frequently swilled 
out. We discuss later the exact nature 
of the fermentation process. 

(2) Drying . — ^From the “ sweat ” house 
conm a mass of hot beans, still coated 
with a residue of brown, slimy pulp. In 
Ceylon, the beans are ^4shed at this stage 
to give a clean shell and bright colour. 
In the other Colonies the cocoa is turned 
out to dry withouli further treatpient. 


The Trinidad Government has just 
legislated against the practice of rubbing 
the damp beans in red ochre or red clay to 
impart a uniform appearance to the shell. 

Drying in the sun and wind is still the 
rule where the climate allows, but an artificial 
drier is a valuable insurance against loss in 
the rainy season. The older sun-driers 
take the form of large cement or paved 
courts, called barbecues. The favourite 
sun-drier in Trinidad is a fixed wooden 
floor with a sliding roof. When the floor 
is covered, drying is sometimes continued 
by means of hot air or hot -water pipes, 
running under the drying floor. In Ceylon, 
a hot-air ay)paratus of a simple character 
is universally employed for drying cocoa 
in the rainy season. Air from a stove is 
drawn over the beans by a powerful fan, 
in a cheaply constructed drying house. 
The smaller estates on the Islands use wooden 
trays on wheels, running out on rails from 
the shelter of the drying house. The beans 
are raked over regularly ; a slow and 
uniform drying results. ^The beans are 
heaped the first night, w'hen they are still 
damp enough to allow fermentation to take 
place. Before the mucilage is dry, the beans 
are often rubbed by hand or polished by 
“ dancing ” with Im're fee^-, to improve the 
appearance. Tliis curious process is seen 
to advantage in my slides. 

Drying by artificial heat has to be carefully, 
adjusted to avoid quick and uneven drying. 
A favourite form of drier is the “ Guardiola,” 
consisting of a horizontal rotating drum, 
fed with hot air through a system of tubes. 
It is best adapted for completing the drying, 
after the beans have been exf3osed to the 
sun for a day or two. This is only one of a 
variety of mechanically operated driers. 


Lecture II . — Delivered November 19fA, 1923. 

We may now briefly consider the position 
and prospects of the cocoa industry in our 
several Colonies. 

Trinidad . — It has long been recognised 
that Trinidad has an almost ideal climate and 
soil for the culture of cocoa. The fact that 
the island lies vrell outside the usual track 
of hurricanes gives the planter confldence. 
Trinidad lies 10° North of the equator with 
an averi^ rainfall ranging from 65 inches 
on the coast to 100 in the hills, and a humid 
atmosphere. The best plantations are to 
be found in well protected and well drained 
valleys, with deep alluvial soil, covered with 
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a rich deposit of mould. Cocoa also grows 
well in a brown loam, known as chocolate 
soil. It is not considered remimerative to 
plant above 800 or 1,000 feet. The 
ubiquitous Erythrina, miscalled the Immor- 
telle, towers high above the cocoa groves ; 
its light foliage gives an agreeable shade, 
in contrast to the scorching sunshine of 
the sugar fields. The discovery of extensive 
oil fields underlying the estates has enriched 
some of the planters, but should not lead 
to the destruction of many trees. The 
presence of a large East Indian population 
makes it possible to secure good agricultural 
labourers, willing to give a full week’s work, 
and this in turn reacts on the negro. Many 
of the estates have been planted under a 
contract system. The contractor is bound 
to plant a given number of trees and is 
allowed to take catch crops for his own use, 
usually for a four year period, at the end of 
which he cleans the land and hands over 
the established plantation. Many plantei's 
now prefer to avoid the obvious risks involved 
in such a system and employ direct labour, 
which is always f)aid by the task. The plan- 
tations contain every variety of Fomstero 
(including Cundeamor, T-<iso and Amelonado), 
b'd. only isolated survivors of the older 
Criollo culture. 

The relative importance of the British 
West Indian Islands as cocoa producers 
may be shown by taking the average of 
the 1921 and 1922 crops. They are quoted 
in short tons (2,000 lbs.). 


Trinidad 36,000 

Grenada 4,500 

Jamaica 4,200 

St. Lucia 750 

Dominica 350 


It will be seen that only the more moun- 
tainous islands, with rich volcanic soil, 
figure in the list. 

Grenada, the beautiful Spice Island, 
is mainly given over to the cultivation of 
cocoa and nutmeg, on plantations rarely 
exceeding 50 acres. Here cocoa is grown 
without shade, and nowhere is the tillage 
and manuring of the soil better understood, 
nor the trees better cared for. Close 
planting is the rule and the yield per acre 
is imusually high. Sheep or cattle are kept 
to provide pen manure. A fifth of each 
plantation is reserved for pasture and 
arable. It is claimed that the absence of 
shade trees saves much e3q>en8e while the 
cocoa comes earlier into bearing and gives 
a higher yield. 


Jamaica , — ^Tho present culture has only 
been established 50 years and has grown with 
the rapid extension of the banana trade. 
Cocoa has been extensively inter-cropped 
with bananas ; this applies more particularly 
to the sheltered valleys north and south of 
the Blue Mountains. Hurricanes and strong 
“ Northers ” have played havoc with the 
plantations in Jamaica as well as in Dominica 
and St. Lucia. 

Ceylon , — ^Until Sir Arthur Gordon opened 
up the Montserrat district, in 1868, only 
some 7,000 acres were planted in cocoa. 
The planting was rapidly developed by 
resident proprietors, between 1870 and 1880 
at a time when a leaf disease was leading 
to the wholesale destruction of coffee 
plantations. No export trade was attempted 
until 1878. By 1890, the export amounted 
to 1,000 tons and in 1905 to 3,200 tons. 
Since that date there has been no marked 
increase. Over 2,000 estates include cocoa 
amongst their crops, btit the total area in 
cocoa is only 30,000 acres. All these estates 
are situated in the moist districts, where the 
rainfall varies from 75 to 120 inches. Much 
of the island lies above the 2,000 feet level 
and therefore is adapted for tea culture 
rather than for cocoa. WTien the Criollo 
trees of the original strain were attacked 
by helopeltis and canker, Forastero seed was 
planted, in the expectation that this type 
would prove more resistant, but the diseases 
are still rampant and tend to restrict the 
crop. Bananas are not used for shade, the 
dadap (Erythrina lithosperma) is preferred 
both for temporary and permanent shade. 
Cocoa and Hevea (rubber) are often planted 
in alternate rows at distances of 20 feet. 

Nigeria , — Cocoa is said to be grown but 
not cultivated in Southern Nigeria. We 
learn from the same source, that it grows 
in spite of the mishandling to which it is 
subjected.* The culture is extending from 
the West province to the Central Province. 
Climate and rainfall are entirely suitable in 
the rain forest belt. The native , does not 
grow cocoa under shade. His primitive 
methods of culture involve pruning writh a 
cutlass, and manuring the tree with its 
decul leaves and weeds. In pre-wfu* times 
when the native could produce at 10s. per 
cwt. and sell at 40s. to 50s., it was difficult 
to persuade him to cultivate and cure his 
cocoa properly, but lower prices and the 
increased cost of labour seem likely to provide 

* Trade relations between Canada and Nigeria. 

Report of 1920. 
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the necessary stimulus. The Amelonado 
type of cocoa is grown ; the quality of the 
bean is probably as good as that of the 
Gold Coast but it lacks proper curing 
and grading for market. The able governor, 
Sir Hugh Clifford, and Mr. O. T. Faulkner, 
Director of Agriculture, are alive to the 
importance of these factors in securing a 
proper place for Nigerian cocoa, in the world 
markets. Small co-operative fermonteries, 
equipped with the simplest of appliances, 
are being set up and these will doubtless 
have an educative effect. The crop has 
increased by leaps and bounds and exceeded 
30,000 tons in 1922. 

Oold Coo/jf.-^In 1918 to 1910 Mr. W. S. 
Tudhope, ]3irector of Agriculture, undertook 
a journey of 2,000 miles through the (iocoa 
districts, and his report presents a vivid 
picture of the present condition of the 
industry. In the course of 20 yeai-s the 
output of cocoa grew from a single bag in 
1891 to 35,000 tons in 1911, when it eclipsed 
that of any single country, in 1919, 
the export reached the unprecedented 
figure of 176,000 tons, valued at 8J million 
sterling, a figure swollen by ])art of the 1918 
crop, held back for lack of shipping facilities. 
So remarkable a growth of an entirely 
new industry can have no parallel in the 
history of the negro race. 

The rapid expansion of the culture on 
the Gold Coast, where tlio tree is gi'own 
by the native in small holdings, has often 
been compared with the relatively slow 
development in the Caineroons, where big 
t'states wei’e laid out under scientific control. 

Mr. Tudhope points out that the closely 
planted tmes are lieginning to deteriorate at 
20 years of age. Diseases are rampant, 
both in8<.*ctiyorou3 and fungoid. There is 
a serious increase of brown pod disease 
(phytophthera), and thread blight, When a 
farm is badly attacked, it is the universal 
practice to abandon it, and let the intervening 
bush smother the trees. After two or three 
yeara the ]jlot is cleaned up, with more or 
less satisfactory i*esults. In any cose the 
farmera tend to abandon the older farms 
and carve out now plots from virgin forest. 
Mr. Tudhope views the wholesale slaughter 
of forests with alarm, in a country where 
the rainfall (near the coast) is only 45 inches. 
The railway tapping the cocoa districts 
has been pushed up cotintry and now extends 
67 miles from Accra, the cocoa port. A 
time will come when low prices, increased 
cost of labour, and heavier charges for freight 


will force the fanner to remain on his 
plot and enrich the soil by manuring and 
proper tillage. Tlie agricultural officers at 
Aburi and elsewhere are making a bold 
stand in favour of better methods of culture 
and during. They have succeeded beyond 
expectation in persuading the farmer to 
ferment his cocoa. Motor traction is taking 
the place of head loads and the cumbrous 
barrels, but these are still to be met writh on 
the up country roads. The economic 
position of the industry was badly shaken* 
by war conditions. The restriction of ship- 
iMng nearly caused its collapse, coupled with 
the control of jn’ices in 1918. The relative 
values assigned by the food controller at 
the time were : Ceylon 100s., Trifiidad OOs., 
Grenada and other VV^’est Indian sorts 85s., 
and British West African 65s. Then cam© 
the years of soaring prices, follow'ed, in 1920, 
by a sudden crash. In the course of a year, 
Accra cocoa fell from 130s. to 42s. cw’t. 
The jjrice offered to the fanner was so trifling 
that he left his pods to rot on the trees, thus 
adding more breeding grounds for fungoid 
disease. 

Everywhere, to-day, with the excei^tion 
of certain Ceylon estates, the planter is 
faced with an impossible situation ; owing 
to the low y)rices prevailing he can no longer 
produce cocoa at a [)rofit. 

World Production and Consumption. 

Since the Ijeginning of the century, the 
world’s production of cocoa has almost 
quadrupled, and the consumption has more 
than ke])t j>ac^ with it. The figures are : — 
Production, Consumption, 

1900 .. 102,000 tons. 100,000 tons. 

1922 .. 374,000 „ 411,000 „ 

It will be seen that the increase is largely 
met by the West African crop. 

The Imports of cocoa into the chief- 
consuming countries in 1922, may be com- 
pared with those of a pre-war year, 1913. 
Although not accounting for re-exports, 
these figures give an indication of the rapid 
increase in the quantity of cocoa consumed. 



Imports. 



1913. 

1922. 


metric 

metric 


tons 

tons 

U:S.A 

....67,600 

160,700 

Germany . . 

. . . .51,000 

84,000 

United Kingdom27,500 

61,300 

France . . . • 

....27,700 

38,600 

Holland . . . 

. .. 30,000 

36,000 
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Appendix. — Note on the Fermentation 
Process. 

To understand the nature of the process 
we must study the composition of the 
sweet pulp that surrounds the beans. 
The pulp, by the way, possesses a delightful 
sub -acid flavour. It contains from 8 to 
13 per cent, of solid matter of which 6 to 
9 consists of sugars, both invert sugar and 
sucrose. The free acid present is tartaric 
acid (1 to 2 per cent.) The albuminoids 
(0.6 to 0.7 per cent.) are present in sufficient 
quantity to promote the growth of micro- 
organisms. We have here an ideal medium 
for an alcoholic and subsequent acetic 
fermentation. Tliat such spontaneous fer- 
mentations take place is evident to the 
senses and is shown, beyond doubt, by analy- 
sing the drainings from the pulp. Here, 
for instance, is the composition of the first 
runnings from a fermenting box in Jamaica 
drawn 16 hours after breaking the pods. 

Total solids . . . . 6.8 per cent. 

Mineral matter . . . . 0.5 „ 

Invert sugar . . . . 3.5 „ 

Pectin . . . . . . 2.0 „ 

Alcohol . . . . . . 4.9 ,, 

Total Acidity (as Acetic 

acid) . . . . 0.8 „ 

Volatile acid (as Acetic) 0.6 ,, 

This will serve to illustrate the fundamental 
changes that have taken place. Remember 
that the liquor penetrates into the beans 
which become saturated with the products 
of fermentation, profoundly affecting their 
flavour, although the shell membrane is 
fine enough to prevent any micro-organisms 
from percolating to the kernel. 

The following description is based on a 
close study of hundreds of fermentations in 
the West Indies: 

The beans and adherent pulp, which are 
conunonly at a temperature of 26 to 28^ C. 
when placed in the box, rapidly become 
warmer. During the first 24 hours the 
temperature rises to 36 or 40® C., varying 
with the position in the box. Within 48 
hours it rises to 40-45®C. If the fermentation 
is continued for 6 or 6 days the temperature 
will be found to rise to a maximum of 46-60® 
and maintain this until the 8th or 0th day. 
Higher temperatures are occasionally noted, 
but they rarely exceed 63®. If the fermenta- 
tion is continued for the exceptionally 
long period of ten to eleven days, as is the 
custom on certain Trinidad estates, the 
temperature will fall slightly towards the 


close. Wliilo the process is going on the 
bean and adherent pulp change from white 
or pale pink to a rich brown colour ; charac- 
teristic odours are evolved and a most 
vigorous fermentation takes place. Although 
the fermentation is spontaneous, it follows a 
definite course if the boxes are not infected 
and the aeration is sufficient. We can dis- 
tinguish three clear stages. First, a feeble 
alcoholic fermentation, due to organisms 
that were growing on the surface of the 
pod. We always note a strong growth of 
sacL'haromyces apiculatus, together with 
Smaller quantities of sacch. anomalus and 
other “ wild ” yeasts. This stage lasts about 
12 hours. Secondly, as in spontaneous wine 
fermentation, an enormous development of 
true saccharomyces occurs exhibiting typical 
oval and round cells. If the temperature 
rises normally, no formation of new cells 
is noted, after the first 48 hours. The 
alcohol produced soon arrests the growth 
of saccharomyces apiculatus and the “ wild ” 
yeasts. At this stage a quantity of alcoholic 
liquor drains away. The third stage of 
fermentation is characterised by a great 
growth of acetic acid bacteria. In addition 
to air-bome bacteria, masses of these are 
conveyed to the boxes by swarms of the 
little brown “ vinegar fly.” (Drosophila). 
They carry the bacteria from their last 
meal of rotting fruit. The mixing of the 
mass every second or third day ensures 
the presence of acetic acid bacteria in every 
X>art of the fermenting mass, where both 
temperature and degree of aeration favour 
rapid growth. The drainings now consist 
of dilute vinegar. If the temperature does 
not rise above 60®, the acetic organisms con- 
tinue to grow during the remainder of the 
fermentation. In the rare cases where fer- 
mentation is prolonged beyond eight days, 
a fourth stage is reached with a vigorous 
growth of spore -bearing bacilli, of the bacillus 
subtilis tyx^e. As fermentation progresses 
the change of odour is marked. The sweet, 
fruity and mildly alcoholic odour of the early 
stage changes, first, to a strongly alcoholic, 
and then to an ethereal odohr suggesting 
ethyl acetate. Later a strong acetic 
add odour supervenes, but this is Always 
accompanied by fruity ethereal coxoponents. 
Finally if the fermentation is prolonged 
until putrefactive organisms predominate, 
an odour resembling that of high game is 
evolved. 

Although it seems on the face of it extreme- 
ly improbable that such a crude process, 
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in an atmosphere charged with germs, 
should give a normal sequence of fermenta- 
tions, yet this is undoubtedly the case. 
Abnormal fermentations are seldom noted, 
if the fresh beans are immediately con- 
veyed to the boxes with due regard to cleanli- 
ness, if the mass is not diluted by rain in 
transit, and if the degree of aeration is under 
control. A cold diluted pulp will favour 
the growth of moulds and an insufficient air 
supply the growth of putrefactive bacteria. 
In either case the pioee^s must be .stopped 
at once and the beans dried off. 

The conditions | allows of the grow^th of 
any of the true yea&ts derived from the air 
or from tho surface of the husks (provided 
they can exist at the high temperature of 
the mass) without any noticeable fluctuation 
in the character of the product. It would 
seem, therefore, beside the point to suggest, 
as Proyer has done, that a specific tyjjo 
of yeast is required to bi'ing about a nonnal 
cocoa fermentation. In its earlier stages the 
process may be likened to a spontaneous 
wine fermentation, but, whereas the quality 
of the wdno is almost entirely due to the 
products of fermentation, the quality of 
the fermented cocoa is dependent on a 
series of internal chemical changes, although 
the eventual flavour is modified by the 
residual products of the pulp fermentation. ♦ 
Putting on one side some of the more obvious 
effects of the external fermentation, c.y., 
the removal of the greater part of the pulp, 
and the loosening of tho seed from its testa 
(causing it when dry to break up easily 
into nibs), let us consider more closely the 
improvement in flavour and coloiir. The 
primary effect of fermentation is to kill 
the seed, a change accompanied by the 
destruction of plant tissue, the liberation 
of enzymes, and the lieginning of chemical 
activity. Sack, m Surinam, has shown 
that exposure to a temperature of 44°C. 
for 6 hours is sufficient to kill the embryo. 
This temperature is commonly reached 
on the 3rd or 4th day and coincides with 
the development of enzyme activity, while 
the optimum temperature for the enzymes 
45®-60®C. is reached in tho latter stages. 

It may be recalled that the oxidising enzyme 
(oxidase^) is only destroyed at 76°C. 

Our knowledge of the cocOa enzymes is 
derived from the work of Oscar Loew- of 
Porto Rico, and Har\^ey Brill of Manila. Brill 


• Theie prodactB are not entirely removed by roaetlnff- 
when loast^Dibf steam dlstfllad, smaU qaantlties of 
pstoplonate and butyrate are found In the 

distillate. 


finds a greater number of enzymes in the 
pulp than in the fiesh bean, but these perco- 
late into tho l)ean during the process. He finds 
no evidence of fat-si)1itting nor glucoside- 
splitting enzymes, but he finds the proteo- 
lytic enzymes (caseaso and protease), and 
large quantities of oxidase in the bean and 
pulp. Invertase, diastase, and raffinase are 
present in the pulp and fermented bean. 
How far can w*e trace the effect of their 
activities on the constituents of the bean ? 
The cocoa butter is hardly affected, but 
the albuminoids are attacked to a slight 
extent, as shown by a decrease of proteid 
and an increase of the amino acids. Tho 
total loss of dry material is trifling. Although 
the evidence has been criticised, it wdll bo 
convenient to regard the most important 
chemical change as the breakdown of a 
complex glucoside (Schw'oitzer’s cacannine) 
into glucose, cocoa -red and theobromine, 
the white crystalline alkaloid. This pre- 
siqDposes the absorption of oxygen. This, 
or a similar hydrolysis occiii*s, but the 
reaction is only completed when the bean is 
heated to the roasting point. Schweitzer's 
equation cannot lx> accepted in its original 
form, becuaso it does not account for the 
production of the essential oil. By distilla- 
tion of inany ewts. of roasted cocoa nibs 
it proved ]JossibIe to isolate enough essential 
oil to determine its composition. It has 
an e^xtremely pow’eiful odour and is un- 
doubtedly the true aromatic body. As it 
constitutes less than 1 part in 100,000 of 
the bean, it is not sur})rising that it long 
escaped the notice of chemists. Tho 
liberation of cocoa-red accounts for the 
marked change of colour. It exists in tw’o 
forms, a bitter soluble substance w^hich 
readily oxidises during fermentation into 
a reddish brown, insoluble and therefore 
tasteless form. The series of reactions 
described above would account for (a) the 
reduction of astringeiicy, (b) the increased 
sweetness, (c) the production of aroma 
and (d) the change of colour. While 
much work remains to be done on the pro- 
blem it is clear that the development of 
fine flavour, aroma and colour, ow^es less 
to the direct products of fermentation, 
than to the i)roducts of enzyme activity. 
Two or three days’ fermentation is sufficient 
to complete the desired change in flavour 
in the fine Criollo bean, wherecus a full 
8 or 9 days is cxunmonly roquired with the 
Amelonado ty}^. Six days is the standard 
time in West Africa. 
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FORES/ RESOURCES OF CHILE. 

Amongstlhe many natural resources of Chile 
due promj^nce must be given to its forests. 
According |> the annual report* on the financial 
and indust^l conditions in Chile, by H.M. Consul- 
General atyalparaiso, the Southern zone is prac- 
tically co^d with forests, the most important 
being fou^ from latitude 37° to 44°. The area 
covered b^alculated at 75,000 sq. miles, which 
correspond to approximately 29 per cent, of the 
total areaof the country. There are considerable 
tracts of 9rest land beyond these limits, but the 
timber, Lih in quality and quantity, is not so 
good, .^aongst the principal classes of timber 
exploitedcommercially may be mentioned rauli, 
laurel, rdal, avellano, roblo, lanque, corque, 
manio, auce, etc. 

RatUi ^athojagus procera) is one of the most 
importar* classes of timber handled. It abounds 
in the piiVinces of Cautin and Malleco. The wood 
is of re< colour, veined, medium weight, prac- 
tically irp from knots, and dries fairly rapidly. 
It is us I for building and for furniture and is 
excellonijfor making staves or barrels. Well 
selected, 1 makes a first-class parquet. 

Roble {Nathofagus obliqua). — ^Tliis Chilean 
red oakii very largely consumed throughout the 
country ad exists between latitudes 38° and 42°. 
The wo» matures very slowly and is used in con- 
structio principally for beams and supports. It 
is also u 4 in the building of barges and for railway 
sleepers; / 

Alerct j(Fitzroya Patagonia) is a gigantic tree 
which Itrives in the swampy districts south of 
ValdiviJ Specimens are found measuring 60 
feet hi.b by 5 feet diameter. 

The srood has the characteristic of not being 
affectec jn the least by moisture, and, indeed, it 
is lai^gdy used in the south of the country for 
roofing purposes. It is not necessary to replace 
an alerce roof for 80 or more years. 

Coieve (Nvlkqfagus Dembeyi) is very abundant 
in the southern regions and is used for all kinds of 
construction It is useful for railway sleepers. 

Cypre88 d*. Cordillera (Libocedrus Chiknais) is 
found from btitude 30° south. It is light in weight 
and pale yi|llow in colour, and is used largely 
for fumitu^. 

Cypress ke Ouaytecas (Libocedrus Tetragon) is 
found to Ifte south of Valdivia, but abounds in 
enormous oiantities on the different islands between 
42°and46T. The wood is hard and very resistant 
against water and is used for sleepers in damp 
regions. 

Lingue {Persea Lingue) is found from Llanquihue 
in the souih and as far north as Atacama. It is 
used in censtruction works, but its principal use 
is for furciture. It possesses a rich coloured vein 
which enables it, when varnished, to be mad9 to 
imitate all classes of fine wood, such as walnut, 
jaoarandn, cedar, etc. 

Laurel {Laurelia Aromatica and Laurdia Senata). 

* Publiihed by H.M. Stationery Office. 2s, net. 


— This tree abounds from latitude 34° to the island 
of Chiloo. It is used for floorings and ceilings, but 
selected wood is used for parquet and furniture. 
Like the lingue it adapts itself to all kinds of 
varnish. 

Litre (Litre Cautica) is found throughout the 
country. It is used for making cart wheels and 
spokes. 

Luma (Mireongenia ljuma) is obtained in the 
central and southern zones. Of a rod colour, it 
is exceptionally hard and heavy and is able to 
withstand enormous strain. 

Maniu (Podocarpus Chilena) is very durable, 
aromatic and of yellow colour. It is used for 
furniture, flooring and construction of masts and 
spars. 

Tifiue. (AextoxicMm Punctalum). — This tree is 
found in the swampy regions of the south. The 
wood is very durable, and is largely used for naval 
construction. 

Pehuen (Araucania Jmbricata) is to be found 
between 37° and 40°. After alerce it is the tallest 
tree to be obtained in the country. It is used in 
delicate carpentry work. The fruit produced by 
this tree (piflon) is reputed to be valuable for 
medicinal purposes, as is also the bark. 

QuiUay (QuiUaja Saponaria) is obtained between 
Coquimbn and Valdivia. The trunk and branches 
aie used for firewood and for making charcoal, 
but the bark, which is useful for certain chemical 
purposes, is exported in large quantities. 

AlgarrobiUa (Caesalpimi Brevifolia) is a shrub 
peculiar to the Atacama and Coquimbo districts. 
It produces an excellent firewood, but is chieffy 
valuable for the berry which it bears and which 
is used for tanning leather. With the exception of 
about 100 tons consumed in the country in the 
leather industry, the whole production is exported 
to Europe. The crop varies from year to year, 
sometimes amounting to 4,000 tons and at other 
times to only 300. Experiments have been made 
to transplant this shrub in other countries, and 
oven in other districts of Chile, but so far without 
success. 

* * * * 

The Government is beginning to take an interest 
in the forests, and facilities are afforded to those 
desiring to plant trees. The various agricultural 
societies sell annually some million of plants, 
principally eucalyptus and cypress, with a view 
to re-wooding grounds which in the past have been 
sadly neglected. This planting of saplings is not 
confined to the southern provinces, but is usual 
throughout the central zrme and as far north as 
Coquimbo. 

In general, it may be stated that the forests of 
Chile form one of its most valuable possessions. 
Added to this is the fact that private enlerprise 
has been awakened, and plantations of eucalyptus, 
cypress, and poplars have been springing up 
throughout the country. Although there are several 
concerns engaged in the industry, only a very 
small portion indeed of the tracts of forests have 
been touched. There are innumerable difficulties 
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in the way of transportation owing to the lack of 
roads and rivers capable of rafting the lumber to 
the coast, but when these matters receive adequate 
attention from the Government, Chile will take 
an important place in supplying the lumber require- 
ments of its South American neighbours. 

Apart from the general idea of the exploitation 
of lumber as lumber, the Chilean forests open 
an important field for the manufacture of wood-pulp. 


JADE, AMBER, AND PRECIOUS 
STOh/ES IN BURMA. 

Burma is famous for ita jade. The greater 
part of the jade of fine quality, however, is exporteii 
to China, whose fondness for the apple-green 
tinted jade is well known. It is therefore disap- 
pointing to tourists who visit Burma expecting 
to find plenty of jade of the first quality for sale 
at a reasonable price to learn that the best is taken 
by the Chinese market, which will pay even higher 
than tourist prices. Moreover, writes the United 
States Consul at Rangoon, the jade carved in Burma 
is rather crudely done, in comparison with the neat 
and beautiful work of the Chinese, which has 
become so popular for jewellery. Burmese settings 
are always of yellow gold, so that the jade is made 
almost ugly by both carving and setting. 

The production of jade from April 1, 1021, 
to 31st March, 1022, amounted to 3,81fi cwt. 
valued at 701,673 rupees (about £46,800). 

Burma has only a small output of amber and 
that produced is not considered by experts to be 
as desirable as Baltic amber, being harder. It 
is found in clays of probably the Miocene age. 
There is little variety in the colour, which is bright 
cherry yellow with a reddish tint that fades into 
a dirty brown. It is used in the manufacture of 
rosaries and Burmese ornaments. Little is ex- 
ported save in the form of beads, which are pretty 
and effective but not generally popular even in 
Burma. 

No companies are working the jade and amber 
mines situated in the Hukong Valley. They are 
in the hands of chiefe of the area and at present 
are operated entirely by native methods. Ji^e and 
amber are also found in the public forest land of 
Upper Burma particularly in the Myitkyina and 
Upper Chindwin districts. The right of assessing 
and collecting royalty on the output of the public 
forest land is granted by license, at present held 
by a Chinaman. 

Next to petroleum rubies are the most valuable 
mineral product of Burma. They are found in 
a variety of places — at Manyaseik, in the Nyitkyina 
district; in the stone tract of the Sagyin Hills, 
in the Mandalay district : and in small quantities 
in a few other places* The only place, however, 
where the returns ate really profitable is the Mogok 
atea, about 90 miles north-east of Mandalay. 
The ruby tract proper, consisting of mines at work 
and those abandoned, extends , to about 66 square 


miles. The area in which mines arl in active 
operation covers 43 square miles. j 

The latest figures available for the pi^i uction of 
amber, jadeite, rubies, sapphires, and!i nnels in 
Burma are for the year 1021, and are as )i lows : — 


Items. 


— 

Amoui.!^ 

Value. 

Amber 

cwt. 

1 

2e,.wl< 

Rupees. 

1 16,843 

Jadeite 

do 

3,8ld< 

i 701,673 

Rubies 

. . . .carats 

112,19i 

,691,209 

Sapphires 

do 

48,916 

^ 67,232 

Spinels 

do 

32,802 ■ 

- 1 

‘ 14,027 

i 

[ 


“ KILIM ’ 


CARPET INDUS 
POLAND. 


t 

oj^wc 


The “kilim ” is a handmade carpet oj^wool on 
a ground or foundation of fiax or hemp hich, it 
is claimed, adds very greatly to its di' ‘ability. 
The patterns may be generally divided ‘ ito two 
categories those with geometrical figure, used 
for carpets, and those with designs of Ho^ ers and 
animals, for wall decorations. The caif bts are 
made in the usual sizes, and as large as P( by 20 
feet. For richness of colour and quality fl weav- 
ing, reports the United States Consul at Harsaw, 
the Polish “kilims.” of the better gradeatan be 
compared favourably with Persian carpu s, and 
also have the advantage of being loss expensive. 

The present yearly output is approx mately 
80,000 square metres (I square metre -f 1,196). 
This amount is produced on approximate! JlJlOO 
looms, and fully 75 per cent, of it in ho! ies by 
weavers who have learned the arV froij their 
ancestors. The largest workshop las oily 20 
to 30 looms. 

Prior to the World War the surplus production 
was marketed in Vienna, but since 1020 small 
quantities have been exported to England, France. 
Belgium, Italy and Switzerland. II is claimed 
that the present production could le increased 
by 400 or 500 per cent in the couiX) of a year. 
The producers have no central selling >rganization 
but sell their products in small quantties as they 
are finished. Producing centres a-e reached 
easily from Warsaw. 


MEETINGS OF THE SOCIETY. 


Obdinaby Mbbtinos. 

lyednesday evenings, at 8 o'clock : — 

JAKUABY 30.-^IB RzOHABD AbTHXTB 
Subtbbs Paobt, Bt., The History, 
Development and Commercial Tlses of 
Fused Silica.’* Sm Hbbbbbt Jackson, 
H.B.E., F.R.S., will preside. 



January pth, 2954. 


FsBBupr 6 
O.B.E., Set 
Embasayf The 
of Reooi|ruction 
matograi' lUustra’ 
K.C.B., (.C., D, 
Council, ill presit 
FEBRlhY 13 
M.Am Itfessor 
College ; Scient 
PreservGpn of 
Watch Atle.” 
C,B., P^#A., wi 

FSBRiRY 


JOURNAL OF THE ROTAL SOCIETY OF ARTS. 


in 


SA Tokugawa, 
to the Japanese 
quake and the Work 
Japan.” (With Cine- 
s,) Lord Ask with. 
Chairman of the 


MAXWBLIi-LBrBOY, 

[Entomology, Imperial 
id Technology, “The 
Lber from the Death 
BTON Webb, K.C.V.O., 
ide. 

Jpbrcival James Bur- 


OX8S. >A., Fi^.. Chairman, Bubter 

Qrowen Aaaorfion, “ New Uses o 
Rubber' ^ 

FbbBABY g-CHABLE8 S. 

C.B.E., M.D., 'io.D., F.R.S., Director, 

Nation. LiatiUl of Industrial Psyoholo^, 

“ The he of Jrchological Tests in tne 

Selectia of a ocation.’ 

Mabh 6 .— JJOB-Gbneral biB Fabi^ 
Wabe, K.C.V.., K.B,E., C.M.G., C.B.. 

Vioe.CWrman .mperial War Graves ^m- 
missioi, “BuJing.and Decoration of the 
War Cjmeterii*” 

Mark 12.-.xan A. Campbell Swinton, 
F.R.S. latqChairman of the Council, 

“ Pei-snal Collections of some Notable 
Scientac mT” (Illustrated by Photo- 
grapht.) SiBJufiAt-DCuEBK, I\.B.E.,D.bc., 

F.R.S will p side. u « 

Ma CH 19: -R. L. Robinson, Member of 
the lorestr Commission, “The Forests 
and 'AmbeiSupply of North 
Lobd Lovi, K.T., K.C.M.&., 1 . • • •» 
C.B., D.S.O will preside. 

Mabch 2— Neal Gbebn, “The Fishing 
Industry ail its By-Products.” 

Dates Wse hereafter announced 
Sib LyiON Macassey, K.B.E., London 
Traffic.” 

Bbigadjb-Gbnebai. Sib Henby M-ay- 
buby, K.m.G., C.B., Director General of 
Boads, M.istry of Transport, “ 

FbankI Hope- Jones, M.I.E.E., Vice- 
Chairman British Horological Institute, 
“ The Fre Pendulum.” • 

. J. RaiNSON, M.Sc., Pli.D., B.fost. ., 
Head of Vireless and Photography De)^ 
ment, Riyal Aircraft Esteblishnaent, Fam- 
borough, “ Wireless Navigation.” 

T. TIobnb Baker, “Photography m 
Industri Science fad Medicine.” 

Mbs. Kbthub McGrath (Bosita prbes), 
“The iosition of the Arabs 
Litemt^.” Lord Askwith, K.C.B., K.L., 


D.C.L., Chairman of the Coimoil, 
preside. 

Indian Section. 

Friday afternoons at 4.30 o’clock ; 
Fkbbdaby 16. — Sib Bichard M. D^*r 
KC.LE., Commissioner, North India Balt 
Revenue, 1898-1907, and Insiiector-Goner^ 
of Excise and Salt for India, 1907-09, ^It 
Manufacture in India.” The Rt. Hon. 
Lord Meston, K.C.S.I., LL.D., will 

May 2. — Jocedyn F. Thobpe, C.B.E.,- 
D.Sc., Ph.D., F.R.S.. F.I.C., F.C.B. ^ 
feasor of Organic Chemistry, Imperi^Ueg* 
of Science and Technology, Chemioal 

Research in India.” 

Date to be hereafter announced ■ 
Bhupbndra Nath Bastj, M.A., Viro- 
Chancellor of Calcutta University,^ The 
Vedantic Philosophy of the Hindus. 


Dominions and Colonies Section. 
Tuesday afternoons at 4.30 o’clock 
Fbbbcaby 6.— F. W. Walker, The 
Commerdal Future of the Backward Ba^, 
with Special Reference to ^ 

George R, Le Hunts, G.C.M.G,, wiU 

4.-THE Hon. T. G. Cocbbane. 
D.S.O.,** “ Empire Oil : The Progress o 
Sarawak.” The Bt. Hon. Lord Beabsted 

will preside. . Tk a.* 

May 27. — C. Gilbert Cxjllis, D.bc., 

M.I.M.M., Professor of Economic Mineralogy, 
Imperial College of Science and Technology, 
“The Geology and Mineral Resources of 

Cyprus.” 

Cantor Lectures. 

Eric Kbiohtley Ridbal, M.B.B., 
B.A., Ph.D., D.Sc., F.I.C., The Ctonuoal 
Laboratory, The Univers^, Cam^J^. 

“ Colloid Chemistry.” Three Lectures^ 
Syllabus. 

LSCTUKB n : January 28.-SuBpen8ioD 

Colloids. Peptisation, protection and ^ips- 
tation. Colloidal MUl. Electric oatophi^ 
and endosmose. Peat drying. Colloidal me^ 

Colloidal fuel. Ore flotation. Smokes, conden»tion 

of fumes, powdered fuels. Mists, InseotioidM. 
Lecture*^ ni< February 4.— Emutaon 
Preparation and Stabilisation. 
tar disinfectants. Milks, Phase invendonJ)iol<«iori 
importance, greases, antigens. Soaps. Ionic 

mioellfte. • j j 

Adsarbing Gels. Silica gels, feme oxide and 

alumina, clays, vaseline, 

Membranes, permeability. Equilibria at mem. 
branes, application to leather. 
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Edwabd Viotob Evans, O.B.E., F.I.C., 
Chief Chemist, South Metropolitan Gas 
Company, “ A Study of the Destructive 
Distillation of Coal.*’ Three Lectures. 
February 25 ; March 3, 10. 


Cobb Lbctubbs. 

Monday evenings, at 8 o’clock : — 

Db. T. Slateb Pbice, Director of 
Research, British Photographic Research 
Association, ** Certain ' Fundamental 
Problems in Photography.” Three Lectures. 
March 24, 31 ; April 7. 

MEETlNbS OF OTHER SOCIETIES 
DURING THE ENSUING WEEK. 

Monday, January 28. .Oragraphical Society, 135, New 
Bond Street, W., 8.30 p.in. Mr. S. V. 
Bullock, “ The Tocantlna and Araguaya 
ttivera, Brazil." 

Architectural AHaoclatlon, 34, Bedford Suuare. 
W.(\, 8 p.iii. Mr. B. Oliver, **Thc Case 
for the I'reBcrvntlon of Old Btiildinga." 
University of fiondon. University College, 
Gower Street, M'.C., 4.l.'i p.ni. Vrof. L. M. 
Brandln, " La Po6sie Lyriitiic Francaiac dii 
Moyen Age." 

5.15 p.in. Dr. A. S. Parkes. "The Mam- 
malian Scx-ltatio." (].ecture I.). 

At the Koyal School of Mines, Imperial 
College, South KciiHlngtoii, S.W., 5.15 p.m. 
Prof. H. H. Dixon, "The Traiiapiratioii 
Stream (Botany). (Ix?eture I.) 

At Kiiig'H (•ollege, Strand. W.C., (1 p.m. 
Mona. K. NAthaii, "1^ Theatre d'Jd^^a, 
Alexandre DumnH Flla." (In French). 

5.30 p.m. Dr. O Voladlo " ChaniielH of 
Modem Czech Literature," (Lcetnre II.). 
Aetiinrles, Inatitiite of, Staple Inn Hall, Hol- 
boro, W.C.,5 p.m, Mr. C.H.MaItby,*‘Some 
BuggeaUHl Aiiicndmenta to the Assurance 
Companies Act, 1000." 

Seottlah Society of Arts, 54, Gwrge Street, 
Kdliihurgh, 8 p.m. Captain P. P. Bckcniley, 
" The Therinfonle Valve and Ita Application 
to Broadcast lug." 

DAY, January 20.. Royal Inatitutlon, Albemarle 
Street, W., 5.15 p.m. Pmf. A. Dendy, 
"What is Heredity?” (Lecture I.). 
Roman Studies, Soelcty for the Promotion of, 
at the Society of Antiquaries, Burlington 
House, Piccadilly, W., 4.30 p.in. 
Photographic Society, 35, Russell Square, 
W.C., 7 p.m. Mr. J, Williams, "Book 
Illustration Previous to Photography.” 
Marine Engineers, Institute of, 85, The Minorles, 
K., 6.80 p.m. Mr. H, Campliell, "The 
Gas Turbine.” 

University of Ijondon, University t^ollege, 
. Gower Street, W.C., 5.30 p.m. Mr. G. A. 
Sutherland, "Auditorium AiHuistics.” 

At King’s College, Strand, W.C^., 5.30 p,m. 
Sir Bernard Pares, " Russia before Peter the 
Great to 1801.” (loctiire IT.), 

At the Royal School of Mines, Imperial 
College, South Kensington. S.W., 5.15 p.m. 
Prof. G. H. Dixon, "The Transpiration 
Stream.” (Botany). (lecture II.). 

Dyers and Colorists, Society of. Dyers’ Hall, 
Dowgate Hill, E.C., 7 p.m. Dr. A. C. 
Thaysen, "The Effenst of the Action of 
Micro Organisms on Fibres and Fabrics.” 
Wednesday, January so.. United Service Institution. 

Whitehall, S.W., 3 p.m. Malor-Genemi 
Sir J. H. Davidson, “ Imperial Defence.” ' 
British Decorators, Institute of. Painters 
H«lItLlttle Trinity Tjane, E.C., 7.30 p.m. 
Mr. W. H. Cantrill, " A Pilgrimage to the 
Hill Towns of Umbria.” 

Industrial League and Council, Caxton Hall, 
Westminster, S.W., 7.30 p.in. Mr. B. H. 
Morgan, " Tlie Work of thelmperialEconomlc 
Counpll.” 

Literature, RoyaT- Society of, 2. Bloomsbury 
Square, W.O., 5 p.m. 

University of < Loudon, University College, 
Gower Street, W.C., 5.80 p.in. Mr. G. 


DavcnporfiUiumlnated Ml eripts. 

At Klng’sfcge. Strand, W 6.30 pjn. 
Mr. L. F.Uman, "Mediro IlndUBtries 
and SodaA*e.” ' ] 

At the Lo% School of Econc Hough- 


ton Streets iwvch, 6.30 p.n, iDr. A. P. 
Newton, • j Founding of vie British 
Empire.” L* 


At the Hoi School of Mlif l Imperial 


College, Souti^enslngton, S.v 
Prof. H. Hlixon, "The 
Strc*am.” (Biiy). (Lecture ' 
Hull Chemicarnd Kngiuceri. 


Photographic iety'9 Rooin«/iey Street, 


5.15 p.m. 

F inpiratlon 
I.) 

Society, 


Park Street, :il,*7.30 p.m.^dr. C. H. 
Hanly, " A Ru of the Pretl k Position 
of Liquid Fur) |01 

Thursday. January 31..1,ii instltiitJoikiklbemarle 
Street, W., 5. p.m. Mr. J Sickert, 
"Straws from Cumberland ^irket.” 
([.ectiire III.) 

Antiquaries, Socii of, ■Burlliiffl*! House, 
Piccadilly, W., o p.m. \ 

Eh^ctrlcal Englnea iiiHtitutioiiJ. Victoria 
Embankment. M., 6 p.m. P^K'. W. M. 
Thornton, " Son^scarches ou the Safe 
Use of Elcetricltn (’oal MIncf ’ 

Royal Society, Biiiirtoii House, .‘iccadllly, 
W., 4.30 p.m. 

Auctioneers and EshAgents, Inst ’^'.teof, 34, 
RuhhcH Square, V.C., 6.30 .m. Mr. 

H. Beavan. " Various.” 

Eronomirs and POobI Sol enci > London 
School of, Houg)ii Street, iildwych, 
W.C.. 5 p.m. Sir rlxTt L. Sn \ " The 
Economic Laws Art Promotion.” 
(Lecture 111.) 

University of Lond< Unlversit, C College, 
Gower Strc‘et, W, 5.30 p . Prof. 

E. G. Gardner, " Tano Boceai I, Critic 
and Humorist.” 

5.15 p.m. Prof. J, .G. de Monl loreiicy, 
"ComparativeCustouy Law' of Ml ope and 
Asia.” (Lecture II.‘ h. 

8 p.m. Prof. H. Butler, 1‘^'Roman 
Private Life.” (Lert^ II.) L 
At King’s (^ollege, Stid, W.C., I’tlO p.m. 
Prlnee D. 8. MIrsky, " '«• History iLKusslan 
Literature.” (Lecturell.) I, 

At thc'l/mdon School Oledlclne forNomen, 
Huiitor Street, W.C., p.m. Prcfcl W. C. 
Oullis, " Respiratory •Exchanges! \ 
(liCcture IT.) p* 

('hciniral Industry, 8o*ty of t jtldland 

Sections), University il'ldiiigs, I’idmund 
Street, Birmingham, 7. p.m. Mi; H. T. 


Ibemarle 

Sickert, 


i House, 

' Victoria 
K'. W. M. 


fiildwych, 
\ ” The 
jction.” 

C College, 
. Prof. 


TIzard, " Some Si>e*i Pre 
Voliiraotrlr Analysis.” 

Frdiay, February l.. Royal Institlon, 


Abemarle 


Street, , W., 1) p.m. of Sir William 
Bragg, " Recent Reseaii on Cr^tolUne 
Structure.” 

Philological Society, Unerslty College, 
Gow'cr Street, W'.C., 8 p.m. Prof. A. 
Mawer, " English Place N w Society.” 
Geologists Assorlatlon, ITi-orslty College, 
Gower Street, W’.C., 7.30 m. 

Mechanical Eiiginet'rs. Institlon of. Storey’s 
Gate, Westminster, S.W., p.m. (Informal 
Meeting). Mr. H. H. ihnson, ” The 
Possibility of Main Line Ravay Eh^ctrlflea- 
tion In Great Brlt-aln.” 

(Yorkshire Branch), Phll-ophlcal Hall, 
Park Row, Tjceds, 7.30 p.m. ir. L. Pendred, 

• ‘The Production of TechnlOi Newspapers.” 
Photographic Soelcty, 35. Issell Square, 
W.e., 7 p.m. (Pictorial Grot). Mr. F. C. 
Tllney, " An Impromptu aturalism in 
Photography.” 

University of Txindon, Unlvtdty College, 
Gower Strei^t, W.C., 5 p,i. Prof. J. 
Robert.son, "The Influence of Wn Planning 
and Housing In Public Health.' (Lecture II). 
6.15 p.m. Mr. H. Higgs, " Fitectlon and 
Free Trade.” 

At King’s College, Strand, rlC., 6 p.m. 
Dr. W. D. Lang, " Some PAeontologlcal 
Evidence with regard to E-olutlon.” 
(Tjecture I.) 

5.30 p.m. Prof. R. W. Beon-Watson, 
"The Rise of Nationality in tlv Balkans.” 
(Lecture II.) s 

Saturday, February 2.. Royal Institution: Albemarle 
Street, W., 3 p.m. Mr. W. Widlace. 
" Influence upon Composition o| Improve- 
ments in Musical Instruments.^ 




All comnrnnicaiicvM for ikt Society should he addreesed to the Secralary, John (i^. 


NOTICES, 


NEXT WEEK, 

Monday, Fkbhuary 4th, at 8 p,m‘ 
((Cantor Li‘otiiro). Krk’ Keightlky 
Hideal, U.A., Ph.D., D.Sc., F.I.C., 

Tho ('IhMiiical Laboratory, The ITiiversity, 
*Cainbri(lp:e, “ Colloid Chemistry/’ (Leeture 
III.) 

Tuesday, Fkbruary 6th, at 4,30 p.m. 
(Dominions and Colonies Section). F. VV. 
VV^AUKER, “The Commercial Future of the 
Baekwai’d Races, with Special Ilofereiice 
to Pa])iia.” Sir (fp:oRGK H. Lk HrNTE, 
(J.C.M.C^, will preside. 

Wednesday, February Oth, at 8 j).nu 
(Orilinary Meeting). Iyemasa Tokik'.awa, 
O.B.E., First Seeretary to the .lHpane.sc? 
Embassy, “The Earthcpiake and the Work 
of Reconstruction in Japan.” (The ]>aper 
will be illustrated with cinematogra.])h 
views.) Lord Ask with, K.C.H., K.C., 

D.C.L., Chairman of the Council, will 
preside. 


SEVENTH ORDINARY MEETING. 
Wednesday, January 23rd, 1924; Mr. 
<jiE()U(]E E. Hrown, F.I.C., Editor of the 
British Journal of Photography^ in the Chair. 

The following (;aiididatc.s were jiroposed 
for election as Fellows of the Societ> : — 

Bailey, Charles Henry, Chepstow, Mon, 
Chaml)orlain, Clark W., A.B., Ph.D., Granville, 
Ohio, U.S.A. 

Charawanamuttu, V. PMward, A.C.P., Kotahena, 
Colombo, Ceylon. 

Cutner, Mrs. Frances Maud Mayfield, London. 
Davis, Cecil, London. 

Edwards, Kenneth C., Chester. 

Evans, Samuel, Johannesburg, S. Africa. 

Fuse, Captain William Valentine Greatraks, Cairo, 
Egypt. 

Graham, Archibald, Oxford. 

G{^, Arthur Wellington, Ph.D., Delaware, U.S.A. 
Grfiy, Major-General William du Gard, C.B., J.P., 
Dulverton, Somerset. 

Hooker, Dr. Samuel CJbx, Brooklyn, New York, 
U.S.A. 

Jones, Arthur Cadbury, London. 


Khadir Mcera Sahib, S.K.T., Salem, India. 
Kimbell, Alfred Edward, London. 

Klein, Millard A., Ph,D., Stockton, (-alifornia. 
U.S.A. 

McGregor, Dr. Robert, Michigan, U.S.A. 

Mcr^augh sn, Professor George I)., Cincinnati, 
Ohio, U.S.A. 

Matthews, William Cooper, Stafford. 

Morley, Henry Thomas, Reading. 

Morrison, Francis, B.So., l^ondon. 

Morse, Charles, K.G, IXC.L., Ottawa, Canada. 
Plummer, Professor Henry Stanley, M.D., 
Minnesota, C.S.A. 

Pullen, Hugh (J., Rio de Janeiro, S. America. 
Ilamsay, Dr, William Miller, Nausori, Piji. 

Rose, Joseph William, Bath. 

Rose, Mrs. Ruth Starr, Maryland, U.S.A. 
Rosenberg, (Jharies (Wrad Constantine, M. I).. 
Oregon, U.S.A. 

Sahni, I). M.A., Patiala,' India. 

Spencer, Walter T., London. 

Tatham, Francis John, London. 

I’ownson, Rev, C. H., M.A., War?ninste.r. 

Ward, Sir Thomas Robert John, C.l.lil., M.V.O., 
London. 

The following caiididatos were duly 
elected PVllows of the Society : — 

Clark, John Murray, LL. D., K.Cl., 'Poronto, 
Ontario, Canada. 

Cullen, Jos. F., Salt Lake City, Utah, U.S.A., 
Goode, Clarence S., M.lnst.R.E., Hinckley. 
Hibberd, Reginald »lames, M.Tnst.R.K., llaHlcmeie, 
Surrey. 

Keith, Charles, Kaiwas City, U.S.A. 
licdigard, Edgar M., Salt Tjako City, Utah, U.S.A. 
Life, Pi*ofossor Frank M., Tucson, Arizona, U.S.A. 
Manekshaw, F. H., London. 

Mitra, S. B., ]..ondon. 

Rayakar, B. V., Bombay, India. 

Sethna, F. M., Bombay, India. 

A paper on “ Ciiiomatography in Natural 
Colours- further Developments,” was read 
by Mr. G. Albert Smith. 

The paper, which was fully illustrat.ed 
with scenes from H.R.H. The Prince of 
Wales’s Tour in India, will be published in a 
subsequent number of the Journal , , 


CANTOR LECTURE. 

On Monday, January 28th, 1924, Db. 
Eric K. Rideal, B.A., D.Sc., 


It3 ; 
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F.I.C., of the Chemical Laboratory, The 
University, Cambridge, delivered the aeeoiid 
lecture of his course on Colloid Chemistry.” 

The lectures wUl be published iri the 
Journal during the auinmer recess.- 

REPRINT OF CANTOR LECTURES. 

The Cantor Lectures on Precise Length, 
Measurements,” by Mr. J. E. Sears, Jun.,. 
C,B.E., M.A., M.l.Mech.E., A.M.Jnst.C.E. 
have been reprinted from the Journal 
and the pamphlet (price 4s,) can bt* obtained 
on application to the Secretary,. Royal 
Society of Arts, John Street, Adelphi, WX5.2. 

A full list of the lectures, whicli have been 
reprinted and atv still on sale, can also be 
obtained on application. 

BINDING COVERS FOR JOURNAI^S. 

For the convenience of Fellows wishing 
to bind theii* annual volumes of the Journal, 
cloth covers can lie supplied, post frt^o, for 
2a. each, on application to the Seen^tary. 

SCHEME FOR THE IMPROVEMENT 
OF INDUSTRIAL DESIGNS. 

A short article describing the Scheme 
for the Improvement of Industrial Designs, 
which the Society is inaugurating, appeared 
in the Journal of October • 20th, 1923. 
This outlined the objects of the Scheme, and 
gave the names td those si^rvijig on the 
various Committees, and the first list of 
subscriptions to the fimd for providing 
scholarships cuid prizes. Since that date 
the following additional subscriptions have 
been received ; — 


Seooi^d List or Subschiptions to the Fuud fok 
Fbovidiko Prizes and Scholabsuifs. 


Amount previously acknowledged £689 

6 

0 

The Federation of Calico Printers 

60 

0 

0 

Meesrs. Tjcver Bros., Ltd., 

60 

0 

0 

The British Flint Glass Manufacturers' 




Association 

30 

0 

0 

Messrs. G. P. A J. Baker, Ltd. 

20 

0 

0 

Messrs. Brintons, Ltd 

10 

10 

0 

Carpet Trades, Ltd 

10 

10 

0 

Messrs. John Dickinson A Co., Ltd. . . 

10 

10 

0 

The Haberdashers’ Company . . 

10 

10 

0 

Messrs. Hampton A Sons, I..td. .1 

10 

10 

0 

The Weavers* Company 

10 

•10 

0 

E. Kahn, Esq 

10 

0 

0 

Messors. Riddick, Stattart^td. 

10 

0 

0 

Qeorge Barber, Esq. .. 

6 

5 

0 

Mrs. E. Graydon- Bradley 

6 

.5 

0 

Messrs. Heal A Son, Ltd. 

6 

6 

0 


William Jaidiner Esq.. 5 5 O’ 

Messrs. Keeble (1914),. Ltd 6 5 0* 

London Cabinet and Upholstering Ti^dea 

Federation 6 6 0* 

Messrs. Mander Bros. 6 6 0* 

The Medici Society, Ltd.- ... ... 6 6 0^ 

Thomas Muddiman, Esq, . . . . 6 5 0* 

Messrs.. Nechwear, Ltd. . . ... 6 6 0» 

Federation of L’ ce and Emlroidery 

Employris A Rocia-'ior.s- 5 5 0* 

Federation of Master Printeis and Allied 

Trades . . 6 5 0» 

Messrs. Shuffvey & Co. . . . . . . 6 6 0* 

Paul Waterhouse, Esq.. F.SA.,F.R.I.B. A. 5 6 0 

Messrs. Crofts & Assuider, Ltd.. ... 6 0 0* 

Edgar Greenwood, Esq. 6 0 0* 

Sir Ernest Hodder- Williams, G.V.O^ .. 6 0 0 

Messrs. A. B.. Jones & Sons ... .. 6 0 0 

Messrs. R. H. & S. L. Plant, Ltd. . 6 0 0- 

Po-cy Scf tt Worthington, Eu;..,. M A., 

FR..I.B.A. .. .. ... r> 0 0 

Messrs. J. Ay nsley A Sons .. 2 2 0* 

S. D. Bianco, Esq. .. ... .. 2 2 0* 

Messrs. A. Cooper & Co. 2 2 O' 

Messrs. H.. S. Fraser, Ltd.. ... ... 2 2 0 

Messrs. W. Skull & Son, Lid.. ... 2 2 0* 

E. R. Edis, Esq - . 1 0 (j> 

A. Barone, Esq ... 1 1 0- 

C. H. Bowers, Esq. 1 1 (V 

The City Cabinet Company .. .. I 1 Ih 

R. J. Colclough, Esq . . 110 

Messrs. S. Epstein, Lid.- . . . . 110 

Godfrey Giles, Esq . , 110 

S. Kitson, Esq. F.'R.I. B. A. .. .. 110 

Professor BeresFord Pite, F.It.I.B.A. 110* 

0. Gilbert Scott, Esq., R. A. .. .. 110- 

E. Gomme, Esq. ... .. .. .. 10 O- 

U. R. Linton, Esq. .. .. 10 O- 

Messrs. Lotkiga Bros. . . , . 10 0^ 

Messrs. 1). Buckle A Son . . 10 0 

Van J)oi rsselaer. Esq. ... 5 0 

£949 7 0 

The first Annual Competition of Industrial 
Designs will be held in June next at the 
Victoria and Albert Museum, and particulars 
can Ije obtained on application to the 
Secretary of the Royal Society of Arts. 
Over £1,000 will be offered in Travelling 
Scholarships and Money Priztjs in the various 
sections, and the Society’s Diploma will bo 
conferred on any candidate whose w'ork 
reaches a very high standard of artistic 
ability and also shows practical knowledge 
of the materials and processes of his trade. 

A number of selected designs will be 
exhibited at the Victoria and Albert Mus- 
eums, and subsequently at suitable 
centres in the provinces. In this way 
they will be brou^t immediately to the 
notice of those manufacturers who are* 
likely to be specially interested in them. 
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The Council hope to place the Schoine^on a 
permanent basis and to offer annually 
travelling scholarships and prizes. In order 
to secure this object a very substantial 
capital sum will be required. They there- 
fore appeal to all those who not only are 
interested in the artistic industries of the 
country, but are concerned for the general 
improvement of British trade to assist them 
in promoting the Scheme. Contributions 
to the Fund should be addressed to the 
Secretary, Royal Society of Arts. John 
Street, Adelphi, W.C.2. 


PROCEEDINGS OF THE SOCIETY. 


INDIAN SECTION. 

Friday, January 4th, 1924. 

General Sir Edmund Barrow, G.C.B., 
G.C.S.I., Member of the Council of India, 
in the Chair. 

The Chairman said he had only one qualiti- 
cation for presiding on such an occasion. It would 
be roniombered that Mr. Birrell frequently prided 
himself on the fact that he was bom in a library. 
He (the Chairman) could boast that he had been 
bom in an Indian arsenal, and, therefore, had some 
conne.vion with the Ordnance Department. His 
father, an Artillery ofheer, at the time he (the 
Chairman) was bora was in charge of the 
Secunderabad Ordnance Depot. 

The lecturer. General Young, had had over 
30 years* experience of the Indian Ordnance 
Department, having served in most of the Indian 
factories. In 1914, just after the War commenced, 
he became Deputy- Director of Ordnance in India, 
and in 1917 Director of Ordnance. He thus spoke 
with considerable knowledge both of the Indian 
Ordnance in pre-war days and of the Indian 
OrdnaniH^ during the Great War. For his work 
as Deputy- Director General Young gained the 
Companionship of the Order of the Indian Empire, 
and later« obtained the C.B.E. 

The paper read was : — 

THE INDIAN ORDNANCE FA(^- 
TORIES AND INDIAN INDUSTRIES. 
By Brigadier-General H. A. Young, 
C.I.E., C.B.E., (R.A., retired). 

Director of Ordnance Factories, India, from 1917 to 1021. 

# 

The production and supply of military 
equipment is a by-way of history but 
little explored by the historian. The earliest 
armies obtained their weapons from the 
nearest forest or beach and nobody thought 
it necessary to describe the forest or the 
beach, and the fashion thus set has been 
followed down to quite recent times. The 


last great war has made us realise, however, 
that, while an army may march on its 
stomach, a nation . fights with its factories. 
Before the invention of gunpowder the 
fighting man, if he could not equip himself, 
was able to obtain his needs from local 
craftsmen. The provision of firearms and 
powder required special industries which 
could be carried on only by numbers of 
workei*8 acting together in organised work- 
shops. Originally those worksiiops were 
privately owned and in England it wan 
not till 1716 that the manufacture of cannon 
was established in a Royal Foundry at 
Woolwich, and not till 1787, when mills 
at Waltham were i^urchased, ths,t gun- 
powder was produced in quantity in a 
State owned factory. 

I'he Ordnance Factories in India have a 
long and interesting history, distinctly 
creditable to the officers who have managed 
them ; but this history has never been 
written and less is known to-day of the 
sources of supply of Indian Army equip- 
ment than was known in the fiivt half of 
last century, when the officers of the 
Arsenals and Factories came from the 
Pi’esidoncy Artilleries and returned to 
regimental duty for service and on promotion 
to Lieutenant -Colonel. Rare indeed, in 
my experiences, have been visits from 
officers unconnected with the Department 
to any Onlnance establishment. A Com- 
mandor-in-Chief was once allowed half an 
hour for a visit to the Cordite Factory and 
was amazed to find that ho could not enter 
any building nor view manufacture in the 
allotted time. 

The East India (Company in its early days 
was interested in military equipment 
mainly as saleable goods. Despatches of 
muskets, shot, powder and guns for sale 
are recorded from 1600 onwards. In 1658, 
16 iron guns, 2 mortal’s and 800 shell were 
consigned to Madras to be sold “ to our 
most profitt,” it being believed that the 
wars in India would cause a great demand 
for such things. 

In 1626 the Company attempted to estab- 
lish powder works in England and set up 
mills near Windsor ; but the King ordered 
their removal, as they disturbed the royal 
deer. Mills were then rented at Chilworth ; 
but Evelyn, w’ho Imd the monopoly of powder 
making, obtained an interdict. When this 
was removed, the Company’s Powder Maker, 
a survivor of the Amboyna Massacre, died, 
and finally there was trouble over the rent. 
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so in 1636 they assigned the lease and 
abandoned the idea of making powder in 
England. This decision must also have been 
due to a realisation of the possibilities of 
manufacture in India, where all materials 
were easily obtainable. Though neither 
gunpowder nor firearms were invented in 
India, and their first recorded use was at 
the Battle of Panipat in 1526, their manu- 
facture had been quickly established in 
many of the Indian Idngdoms. 

The first manufactories established by the 
Company in India wore Powder Mills, 
though the exact date is imcertain. In 
1660 a ship was sent from Surat to Calicut to 
“ obtain a supply of gunpowder, which 
was very dear at Surat, as there was only 
one maker there.” Li 1670, however, 
the Council ordered the Factors at Karwar 
to buy saltpetre for powder manufacture 
at Bombay, and seven years later recom- 
mended a Surat powder maker who was 
prepared to .make pow’der at Bombay at 
a specially cheap rate. Bombay seems to 
have accepted the offer and a powder mill 
was built not far from the Castle. Madras 
must have had a powder mill in 1672, as 
in that year the Chief at Masulipatam was 
ordered to send teak timber to Madras for 
the Powder Mills, which were located in 
old Black Town. 

These early gunpowder factories were 
not substantially built works making powder 
of any quality ; even up to the end of the 
18th century powder was made by the most 
primitive methods, in the cheapest structures 
and with little regard to the danger of the 
operations. In the first powder works at 
Bombay the ingredients were beaten in 
wood mortars by women and boys, who 
were pressed for the work, and even 
in 1794 powder was made by the Agent 
in Bengal by foot mills in mat huts 
and sifted in leather sieves. Explosions 
were frequent, often causing great loss of 
life, for, in addition to the riaUs attendant 
on the use of primitive appliances, there 
was often extraordinary carelessness. For 
example, at Bombay in 1677, some 36 
barrels of powder were spread out to dry 
on a bastion, when a corporal filled an 
old bandolier with wildfire, intending to 
tie it to a dog's tail, but not finding the dog, 
threw the bandolier towards one of the 
houses. The wind being very strong the 
bandolier blew on the bastion, fired the 
powder, which killed a sentry and 8 coolies, 
blew open magaatine and other doors, shook 


the town and damaged the bastion. They 
held a Council of War on the corporal, 
cashiered him and made him run the gaunt- 
let three times as an example to all. The 
location of the mills was constantly changed 
as explosion destroyed them or they became 
surrounded by houses. At Madras after 
the first one there were three in succession 
on different parts of the Island, one of which 
was destroyed by the French in 1746. Then 
powder came from Fort St. David till, in 
1763, mills were erected in the Egmore 
Kedoubt, materials from a church in Fort 
St. George being utilised. Six years later 
the French destroyed these works and 
temporary sheds were used till they blew 
up, killing many people. The next site 
was in new Black Town, on the ground now 
occupied by the Government Prtsss, and 
when these mills were ruined by explosion, 
works were established in 1802 at Perambur, 
which continued till powder manufacture 
ceased in 1887. At Bombay the second 
site was on Old Woman’s Island, now called 
Colaba, as in 1731 the original works were 
pronounced crazy and dangerous. Forty 
pestles worked by buffaloes were provided ; 
but if buffalo^ proved unsatisfactory, 
a windmill was to bo erected. These works 
were soon abandoned as they were out of 
the way for the workers, there W'as no fresh 
water and no store houses, and other mills 
were set up on a site near the first. The 
j)owder made was said to be superior to 
Europe powder, though the Court thought 
it should have been cheaper, but at this 
time English powder was most indilTerent 
and Fortescue states that as late as 1779 
Admiral Barrington was complaining bitterly 
about its quality. These works having 
extended too near the Fort they were re- 
moved to Mazagon in 1768, where the}*^ 
remained till 1864. The final move was to 
Kirkee, where modem works were com- 
pleted in 1870, and continued working 
till 1899. This move was a profitable 
one, as the site fetched 40 lakhs while the 
new worl«j cost only 16 J lakhs. 

It does not app€)ar that Bengal possessed 
any Government Powder works before 
1766, though it is stated that i)rior to this 
year Government had spent much money 
on manufacturing powder near Baugh 
Bazaar,, but with little success. In 1764 
proposals for “ contracting with the Com- 
pewiy for gunpowder ” were accepted from 
Lieutenant-Colonel Scott, who weus Engineer 
General of all the Company's settlements 
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in the East Indies. He built a powder 
mill at Perrin’s Garden in Baugh Bazaar 
and on his death, in May, 1754, it was taken 
over by Captain John Buchanan, who had 
married a lady said to have been Scott’s 
niece. Buchanan died in the Black Hole 
and his widow became the first wife of 
Warren Hastings. Before the siege of 
Calcutta, however, the powder works had 
been purchased for the Company for 
Rs.4,000, Buchanan to receive a gratuity for 
managing them, and the Council reporting to 
the Court that they had taken the provision 
of gunpowder into their own hands. The 
Court, in approving this action, referred to the 
importance of the matter and left to the 
Council to have it made of the best quality 
and in cheapest manner by contract or 
otherwise. The Court were never slow 
in urging economy and in 1769 they informed 
Bengal tliat, to save needless ex|iense in 
powder, they had made new regulations 
permitting in certain cases ships to salute 
by cheering. Baugh Bazaar w€w obviously 
unsuitable for powder works and for a short 
time the works were at Akra, between 
Budge Budge and Kidderpore and Warren 
Hastings had a farewell dinner with a number 
of friends at these works on the day he left 
Calcutta in 1785. 

The establishment of powder manufacture 
in Bengal on a proper scale was due to a 
remarkable man. Mr. John Farquhar 
went out to Bombay as a cadet ; 
but having become unfit for active 
service owing to wounds, ho wont to 
Bengal as a free merchant and took iip 
chemistry as a hobby. Lord Cornwallis 
employed him to investigate the powder 
works, then made him superintendent and 
finally sole contractor. The location of 
the works down the river was considered 
dangerous by the military authorities and 
at Farquhar’s suggestion the old Ostend 
Company’s settlement at Bankee Bazaar was 
acquired and he was authorised to erect new 
works there. These works at Ishaporo, as the 
place came to bo called, were completed 
about 1790 and worked till 1903. Farquhar 
was unique among Ordnance Factory 
Superintendents, for he took home with 
him, when he retired in 1814, half a million 
pounds and walked from Tilbury to Leaden - 
hall Street to savQ cab fare. 

For close on 30 years Bengal had powder 
works also at Poppa Mhow near Allahabad, 
where for a time war rockets were made. 
It was closed in 1829 by Lord William 


Bentinck as one * of his economies. The 
thrcMJ powder works at Kirkee, Isliapore 
and Perambnr are now represented by 
the Cordite Factory at Auruvankadu, which 
commenced manufacture in 1904, and 
the various dangyrous operations there have 
been conducted with extraordinary freedom 
from serious accidents. 

India has always been dependent to a 
large extent on England for ordnance. 
Gun making was attempted at Madras 
in 1709, when a German was enter- 
tained in the Gunner’s crew as ho was said 
“ to perfectly well understand casting of 
guns and mortars of any size as also how to 
play ’em.” Less than three years later he 
was pronounced “ a person of no judgment,” 
as guns he made split when proved, and he 
was ordered to be discharged or reduced 
to gunner’s mate. In 1771 a brass foundry 
was added to the Arsenal of Fort William 
and ten years late? it cast two 12prs. and 
ten 6prs. for the ship Betsey, going to China 
with opium. This foundry became a 
separate charge in 1822, and in spite of the 
<lesire of the Court to abolish it, it con- 
tinued till 1830, when it was removed to 
Cossipore and re-equipped. From that year 
it grew till in 1914 it had spread into 
two great factories, one at Cossipore and 
one at Ishaporo, making not only modem 
guns and howitzers but projectiles, fuzes, 
cartridge cases and many other military 
stores. 

It is curious that the Company did not 
establish gun manufacture earlier and on 
a more adequate scale, as the manufacture 
of brass ordnance, even of large calibre, 
was well established in many parts of 
India. A gun 4ft. 8 ins. diameter at the 
muzzle with a bore of 2ft. 4ins. was cast 
in Ahmednagar as early as 1649. One 
Ricliard Bell tolls a quaint story of casting 
guns for Aurangzeb, the guns taking 160 
lbs. of powder and a shell of 460 lbs. When 
he proved the guns he used an elephant as 
a target, with fatal results to the elephant 
and much annoyance to the Emperor. There 
is a letter from the Court dated in 1763 
which may explain their neglect of gun 
making. It says : — “ Your indent for brass 
and iron guns and ordnance stores is so great 
that it is a further confirmation of our 
before-mentioned remarks of last season 
upon the inattention in framing your indents. 
We ccumot therefore by no means think of 
complying with it fully, more especially 
when we consider what large quantities 
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have been taken from the French in the 
different parts of India.” In those simple 
days a successful army could ro -equip itself 
from the enemy, and some enemies in 
India were far better equipped than the 
British. In Seringapatam, when wo took it 
in 1799, there were 444 brass and 478 iron 
pieces of ordnance, most of the brass and 
a few of the iron having been cast in 
Tippoo*s own foundry. The fortress i. ad 11 
large - powder magazines, containing over 
half a million pounds of ywwder, 1 1 armouries 
with worksho}^, 2 foundries, 3 gun workshops 
and 4 great arsennls. 

Muskets and rifles have always been 
imported ; but in 1905 a lifle factory was 
established at Ishapore on part of the site 
of the old powder works. It had many 
difficulties to overcome, especially in the 
training of workmen in tlie extremely 
accurate work required in the modem rifle, 
and it had not reached full production when 
the Great War broke out. 

Ordnance vehicles were made in the 
coimtry from the earliest times, but no 
factories under Government control were 
established till the beginning of the 19th 
century. Formerly, supplies came mainly 
from contractors, most of the iron work 
being imported ; and one of the reasons 
for the defenceless state of Calcutta in 1766 
was the lack of carriages for 60 guns newly 
received from home, the iron work not 
having arrived though demanded in 1754. 
A writer, referring to the latter part of the 
18th century, says “ Carriages, ammunition 
and stores generally were of exceedingly 
inferior quality, supplied by contractors, 
who having interest to obtain the con- 
tracts, had also sufficient influence to force 
their wretched produce into the service 
and to cover themselves from loss or exjjosure 
by getting all power of choice or rejection 
taken from the hands of the Artillery officers.” 
Wlien the Board of Ordnance was instituted 
in 1776, it placed the arrangements for 
equipment in the hands of the Commissary 
General and the Military Storekeeper, who 
were either themselves contractors or were 
connected with the contractors. William 
Hickey in his memoirs says that the position 
of Military Storekeeper waa, in 1783, the most 
lucrative one in the Company’s service. 
He pientions a Chief Engineer who left 
over half a million poqnds and another 
gentleman wlu> made £6^,()00 from a con- 
tract at Madras for some batteries. 

Gun carriage manufactories were estab- 


lished at Calcutta in 1800, at Seringapatam 
in 1802 and at Bombay in 1810. The 
Bengal factory was first at Kidderpore, 
then both there and at Cossipore. In 1814 
another factory was established at Allahabad 
but was moved to Fatohgarh two years 
later, and in 1829 the Calcutta factory was 
also moved to Fatehgarh, which beccune 
the sole gun carriage manufactory for the 
Bengal Army. Even at the time of the 
Sepoy Mutiny neither this factory nor the 
fort within which it was situated can have 
been very impressive. The fort was very 
dilapidated and the factory was thus des- 
cribed by a writer in 1867; — “ The Agency 
yard is merely an enclosure surrounded 
by mud walls on thrt^e sides, abutting on 
the river on the fourth. Within these 
walls is a bungalow for the Agent and large 
godowns for the reception of muster guns, 
carriages, ammunition, etc.” When the 
rebels besieged the fort them was no arma- 
ment other tlian the muster or pattern guns 
and the scanty ammuiii tion was supplemented 
by hammer heads, bolts and nuts. The 
factory was little injured by the rebels, who 
attempted to utilise its resources but with 
small success. 

The establishment of a gun carriage 
factory for the Madras Army was due to 
the failure of carriages from contract during 
the operations in Hyderabad, while its 
location at Seringapatam was the result 
of the recommendation of Sir Arthur Welles- 
ley. The first Agent was Captain Scott, of 
the Madras Artillery, who had been called 
to Seringapatam as Commissary of Stores 
by Wellesley, owing to serious scandals 
in the store department. Wellesley wrote 
in 180.1 : - “ You camiot conceive what a 
scene of villany has come out.” The 
advantages of Si^ringapatam did not last, 
and in 1831 the factory was located in 
Madras in the Collector’s Cutchory, which 
was formerly the Naval Hospital. 

The Bombay factory was located first 
near the Bazaar Gate, on the site now 
occupied by St. George’s Hospital ; but in 
1819 the Court approved of its removal to 
the barracks, lately occupied by the artillery, 
on Old Woman’s Island. In 1841 the 
Cooperage work of the Military and Marine 
Departments was transferred to the factory 
from the Commissariat, and the monopoly 
of the native contractors was broken down. 
In 1868 the manufacture of wheels, which 
was unsatisfactory in the damp climate 
of Bombay, was transferred to the Poona. 
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Arsenal, and five years later all wood work 
was concentrated in a branch of the factory 
at Poona. 

Many proposals were made from time to 
time for the removal of the gun carriage 
factories to more suitable sites and for their 
concentration. As far back as 1864 the 
unsuitability of Bombay was urged, and 
in 1876 a special Ordnance Commission 
recommended two factories at Allahabad 
and Madras. It was not till 1901, however, 
that Government decided to concentrate 
all ordnance vehicle work at a central 
factory at Jubbulporo, and work commenced 
there in 1904, the existing ones being 
gradually closed down. 

The history of the manufacture of harness, 
saddlery and accoutrements is somewhat 
obscure. At first all supplies were imported ; 
hut gradually local provision by contract 
grow up, though importation and to some 
extent manufacture in Arsenal workshops 
supjjlemented this. In 1771 the stock of 
the Grand Arsenal at Patna included 1,206 
country -made sword l>elt8 against 2,206 
from England. Tamieries owmed or managed 
by Europeans existed in the 18th century, 
while Commissariat tanneries were fairly 
common early in the 19th. Madras stated in 
1832 that boots and leather appointments 
were being made of superior quality and 
at I’edueed rates at the Commissariat 
tannery at Hunsur and in 1840 reported that 
buff leather for accoutrements was also 
being made* there, though only half the 
annual roquirements could bo supplied. 
There is little doubt, however, that the 
supply of leather was not satisfactory. 
Bombay informed the Court in 1843 that 
harness and saddlery supplied by contract 
was very inferior though no worse than that 
made in Bengal or Madras, and that Europe 
harness was much more efficient and 
economical. A writer in 1848 in an article 
on the Bengal Artillery stated that “ the 
worst part of the equipment is harness 
and saddlery, in which considerable im- 
provement is required which can never 
be obtained till all is supplied from England. 
Coilntry harness costs nearly as much, lasts 
half as long and is in every respect inferior. 
It is understood that the only reason is that 
the Court desire to improve and encourage 
Indian manufactures,” The truth is that 
indigenous methods of tanning could not, 
and do not now, produce good leather. 

The history of the Government Harness 
and Saddlery Factory commences in 1860, 


when Lieutenant John Stewart^ of the 
Bengal Artillery, was a Deputy Commissary 
of Ordnance at Cawnpore, and recognised 
the importance of the place as a centre for 
leather work, as well as the urgent necessity 
for improvement in methods. At his sug- 
gestion an cx^x^rimental liarnoss depot 
was started and the system of tanning in 
pits adopted in place of the native method 
of tanning in bags. Tanning was done by 
contractor, but as they failed to make 
proper pita or to do the work thoroughly, 
two experts were obtained from home and 
manufacture commenced in the depot in 
1862. It was not till 1873, however, that 
the factory really became self-contained and 
able to turn out complete articles of equip- 
ment from the raw materials and in that 
year it obtained a medal and diploma at 
the Vienna Exhibition. Stewart remained 
in charge till 1888, a record for service in 
one appointment, and his memory is per- 
petuated by a mounted figure on a temple 
outside the factory walls. This factory 
has not always been the solo source of supply, 
as for many years leather articles were made 
up in the Bombay Arsenal from leather 
obtained by contract. The Commission 
of 1876 recommended that the Cawnpore 
factory should be extended to meet all 
requirements ; but from 1897 to 1909 
harness and saddlery w’orkshoj^s were 
established in the old powder works at 
Porambur, leather being obtained from Bom- 
bay by contract. '^Phe existence of the 
Cawnpore factory has been threatened 
more than once, it being thought tliat the 
private leather working factories rendered 
unnecessary any Government establishment. 
It was most fortunate that the idea liati not 
borne fruit when the War came, as the 
European managed private factories had 
more than they could do to cope with the 
demand for boots, while the ordinary Indian 
tannery could not produce good leather. 
The products of tliis factory are equflil 
in every respect, except possibly appearance,, 
to those pr^uced in iSurope. 

The history of the ammunition factories 
is a short one, though the manufacture of* 
ammunition dates from 1748, when the 
Court sanctioned the raising of a regular 
company of artille^ in each Presidency 
and sent out a Captain -Lieutenant for each 
company, as Director of the Laboratory. 
The Court directed that this officer was to 
have charge of all necessary stores and was 
”to make and to instruct in making all 
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military fireworks.” The laboratory thus 
established wcus the original ammunition 
factory. The Coiut desired this institution 
to be a mystery, as they ordered that 
” no Indian, black or person of mixed breed, 
nor any Roman Catholic of what nation 
soever, shall, on any pi'etence, be admitted 
to set foot in the laboratory, or any of the 
military magazines, either out of curiosity 
or to be employed in them, or to come near 
them, so as to see what is doing or contained 
therein.” It soon became impossible to 
depend on the Company laboratories and 
in 1790 Commi^aries and Deputy Com- 
missaries of Ordnance were directed to 
perform the business of making up ammuni- 
tion and all laboratory work under the direc- 
tion of the Commanding Officers of Artillery. 

The change from Arsenal l.iaboratory 
to Ammimition Factory was a gradual one 
and commenced with the establishment of 
percussion cap factories. One started in 
the Mazagon Powder Works in 1844 and 
another at Dum Dum about the same time. 
Bullets for the Minie rifle were also made 
in small factories, one being at St. Thomas’s 
Mount from 1868 and another at Bombay, 
in the Gun Carriage factory, which included 
also plant for cutting fuzes and tubes. 
The Cossipore factory also made bullets. 
The ammunition factory at Dum Dum 
really dates from 1858, when Captain Syme, 
of the Bengal Artillery, was placed in charge 
of the Enfield Cartridge and Percussion Cap 
Factory ; but it was not till 10 years later 
tliat the Secretary of State sanctioned the 
establishment for the new Small Arms 
Ammunition Factories. The two factories 
at Dum Dum and Kirkee, the latter com- 
pleted ill 1872, became eventually gun as 
well as small arm ammunition factories, 
and in 1901 buildings for the lyddite filling 
of shell were added to the Kirkee establish- 
ment. Unfortunately these factories were 
still making Mark VI rifle ammunition at 
the opening of the War, and it was not till 
some years later that sanction was given 
to the few alterations necessary to enable 
the latest pattern to be made. This matter 
of ammunition had grave results in Mesopo- 
tamia, where British-equipped divisions 
were fighting side by side with those from 
India, ha\nng different ammunition, different 
methods of carrying ammunition and rifles 
sighted differently. It js to be hoped that 
the lesson has been ^11 learnt and that 
never again will vital inilitary equipment 
vary in different parts of the Empire. 


Now, a few words regarding the personnel. 
Up to the close of the 18th century equip- 
ment was mainly supplied by contract. 
Though works were the property of Govern- 
ment as in the case of the powder mills, 
though workshops were provided as in the 
case of carriage nnianufacture, the person 
who supervised the work was remunerated 
from the price fixed for the article. When 
I)Owder was made by Colonel Scott or by 
Captain Buchanan, both officers drawling 
pay from the Company, the profits of manu- 
facture went to them. Mr. John Farquhar, 
when ho was superintendent at Ishapore, 
received Rs. 6 for each barrel made, and 
when he became contractor he was given 
Rs. 32 per barrel. Dr. Helenus Scott, of 
the Bombay Medical Service, who was 
agent for gunpowder in Bombay from 1796, 
was paid for the powder produced and had 
also the contract for spirits. It was not till 
1813 that the Court decided that superin- 
tendents of factories should be army officers, 
preference being given to the Artillery. 
A few years later it w’as ordered that no 
officer in such an appointment was to derive 
any profit from it other than the authorised 
pay and allowances, wdiich, I, may mention, 
w'ere higher than in recent times. These 
appointments were bestowed on fairly 
senior officem as a rule, with claims to reward, 
either from distinguished service or some- 
times from relationship witli high authority. 
Many distinguished officers appear in the 
lists, including Augustus Abbott, w’ho com- 
manded the artillery of the ‘ illustrious 
garrison ’ of Jollalabad, Vincent Eyre, 
who relieved Arrah, Archdale Wilson, who 
commanded at the siege of Delhi. Many 
officers were thanked and rewarded for their 
services in improving or cheapening manu- 
facture, though there were cases when the 
Court were moved to ask what enquiry 
had been made into the qualifications of 
the officer before appointment. 

It is obvious that any officer, whose 
experience has been purely military, must 
have much to learn when appointed direct 
to the charge of a manufacturing establish- 
ment. Yet it was not till nearly the end 
of the 19th century that a Director General 
of Ordnance was found far-sighted and 
strong enough to insist that there must be 
a graded service in which officers would have 
to qualify themselves for positions of 
responsibility. To the late Major-General 
Alexander Walker must be given the ohief 
credit for the efficiency of the Ordnance 
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Department during the past 3Q years* 
Unfortunately the principles which General 
Walker foUowed have since been departed 
from, and this is perhaps one reason why it 
is now difficult to obtain officers for the 
factories. 

It has been urged that the Artillery 
officer is not the best possible factory 
superintendent and that the present large 
manufacturing establishments would be 
more efficient if placed imder civilian 
engineers. A good deal can be said on both 
sides, and, no doubt, the best engineer 
would bo better than even the picked 
artillery officer ; but no salary likely to 
be offered by India would attiact the best 
civilians. Many manufacturing companies 
in this country are controlled by men who 
have no ^engineering qualifications, and it 
is not always best to have purely technical 
knowledge at the top. The Ordnance 
Factory Suixjrintondent needs most know- 
ledge of Army requirements and a gift for 
management. The present eight great 
Ordnance Factories in India are no imworthy 
monument to the devoted labours, extending 
over a centiiry, of the Artillery officer. It is 
essential, however, if the best type of officer 
is to bo obtained, that the i)ay bo increased 
and prospects of advancement assured. 
It woultl be of advantage to the home 
ordnance factories as well as to the Indian 
factories, if there was an interchange of 
officers and, if possible, of technical foremen 
also. While the home staff is far more 
modem in its ideas and methods and is 
in close touch with industrial progress, 
it lacks intimate knowledge of the severity 
of service imposed by climate and other 
conditions abroad on military equipment. 

From quite early days technical men were 
obtained from England as foremen. In 
1763 the Court sent to Bombay a man 
skilled in burning charcoal to serve on the 
powder works at £60 a year. When the 
Gun Carriage Agency was established in 
Bombay the Court were asked to send out 
3 foremen — carpenter, blacksmith and wheel- 
wright. In 1813 a Mr. John Braddock, 
8on« of the Master Refiner at Waltham 
Abbey, was sent to Madras, “ to practise 
and teach the art of making gunpowder.** 
Early in the century the Madras Powder 
Works had a Frenchman as foundry foreman 
and he was sent to Calcutta to eutsist in the 
casting of cylinders for the Ishapore Works. 
Supervision was, however, mainly in the 
hands of Europeans draym from the Army and 


employed as overseers, being either warrant 
officers of the Onlnance Department or 
soldier meclianics. At the Gun Carriage 
Factory, Fatehgarh, in 1896, there were 

2 civilian foremen, 6 or 6 soldier mechanics 
and 8 or 9 warrant officers ; there were no 
Indians above the grade of mistry, nor were 
there any qualified by education or training 
for any higher post. There was in 1864 
a Parsee Head Powder Maker at Bombay on 
Rs. 280 per month, but he was exceptional, 
as he had been to England and had acquired 
knowledge of Waltham Abbey methods. 

There has been little attempt to train the 
Indian for posts of responsibility in the 
Ordnance factories. There were more 
schools attached to the factories in the middle 
of last century than were in existence at 
its end ; but these schools did not protend 
to fit lads for supervisory posts. There 
was a very sound institution started at 
Madras in 1818 ; this was the Corps of 
Carnatic Ordnance Artificei*s, in which young 
Eurasians w^ere educated, taught trades 
and given a chance of rising to positions 
of minor responsibility. The Corps was 
allowed to die out, \mfortunately, and had 
practically disappeared by the end of the 
century. Technical supervision is now 
carried on almost entirely by civilians 
recruited from England, warrant and non- 
commissioned officers of the Ordnance 
Department being employed for store duties. 

In 1886 thei’e were 10 Ordnance Factories, 

3 Gunpowder at Madras, Kirkee and Isha- 
pore ; 3 Gun Carriage at Madras, Bombay 
with branch at Poona, and Fatehgarh ; 
2 Ammunition at Kirkee and Dum Dum ; 
1 Gim and Shell at Cossii)oro ; 1 Harness 
and Saddlery at Cawnporc. In 1914 there 
wore 7 only ; — 1 Cordite at Auruvankodu ; 
1 Gun Carriage at Jubbulpore ; 2 Ammuni- 
tion at Kirkee and Dum Dum ; 1 Gim and 
Shell at Cossipore with branch at Ishapore, 
40 W a separate factory known as the Steel 
and Metal Factory ; 1 Harness and Saddlery 
at Cawnpore ; 1 Rifle at Ishapore. In 1914 
these factories employed about 13,000 men 
and the value of a year’s output was approxi- 
mately 240 lakhs of rupees. At the Armistice 
the workers numbered close on 39,000, 
and the value of out-turn was ov^r 880 
lakhs. Speaking generally they made com- 
plete, from raw materials, field and mountain 
guns and howitzers, with tlieir carriages 
and other vehicles, and most of their equip- 
ment. Gun and small arm ammunition, 
rifles, bayonets, transport vehicles, harness. 
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saddlery and aocoutremonts wert) also 
completely made. In addition steel and 
other metals wore melted and rolled for 
various purposes and the cordite factory 
made gun-cotton for the Engineer services. 

The factories wore not prepared for a 
World War. They were supposed to be 
capable of maintaining supplies for any 
frontier war ; but Lord Kitchener’s plans 
had not been fully carried out and the 
manufacturing capacily required to maintain 
the largest army which India could place 
in the field had not been worked out. No 
plans existed foil the expansion of the fac- 
tories and their maximum capacity was not 
known. India, moreover, had ceased to he in 
the forefront of military progi-ess and much of 
its equipment was of patterns discarded 
by the home army, with the result that the 
plant of its factories was not adapted for 
the manufacture t)f many articles of modern 
equipment. 

For some time the factories worked only 
the normal 48 hours per weekand no adequate 
steps were taken to expand eithei* in pex\son- 
nel or in plant. Sanction w'as eventually 
obtained to the employment of tradesmen 
from territorial units and later of men from 
civil life ; but the latter were few and the 
former new to Indian conditions and were 
rarely technical experts. Even then jxroper 
night shifts wert^ impossible, as many fac- 
tories had no adequate lighting and there 
was a scarcity of workmen. Unfortunately, 
civilian industry was not controlled, and 
continued to use material and labour on 
work of no military value. 

Demands for many new stores ]3oured in 
from the forces overseas, and it then became 
apparent how dependent on other countries 
India was for much of the material used 
in the manufacture of military equipment. 
Much of the mw matx^rial was in India, 
but it had either not been exploited or 
required treatment which could not be given 
in the country. Moreover, special plant 
and skilled supervision was often needed 
which were not available. India could not 
make, for example, machine guns, bombs, 
grenades, pistols, trench mortars, high 
explosives nor the detonating fuze. Acetone, 
glycerine, sulphur and sodium nitrate all 
required for explosive manufacture, were 
imported. India did not even manufacture 
sufficient leather of good quality and supplies 
had to be obtained frbnx Australia, though 
all the necessary materials for leather 
manufacture are among India’s chief exports. 


India can point with justifiable pride 
to what it did in the Great War, but it is 
possible that future historians may comment 
on what it might have done had a longer 
and a wider view been taken and its great 
resources been exploited from the very 
beginning. The factories which should have 
devoted the whole of their none too plentiful 
labour, material and plant to the production 
of stores for the forces overseas, were 
making cartridges for saluting and time 
guns, special equipment for , body-guards 
and maintaining a host of ob ilete guns 
and other equipment, while a fear of local 
trouble locked up much valuable material 
and stock. S jinc years of war pass.3d before 
Lidia hal slink ai off some of ^ts normal 
administrative inertia. 

In 1917 the home authorities sent out 
a commission, hearlcd by Sir Frederick 
Black, to consider what could be done to 
obtain a far larger output of gun ammunition. 
As a result it was decided to erect new 
shops complete with plant to produce about 
three times the existing output, the ammuni- 
tion to be of the latest patterns. A con- 
siderable staff was sent out and buildings 
erected at Cossipore, Ishapore, Dum Dum 
and Kirkeo ; but it was obvious that the 
difficulties had been underestimated and 
that the scheme as worked out in England 
was on too huge a scale for completion within 
the time allowed. The scheme was managed 
throughout by the representatives of the 
Ministry of Munitions ; but there was no 
production and the shops were not completed 
by 1920. A scheme was prepared in India 
which would have more than doubled the 
existing output in a few months at a com- 
parajtively sinall cost, but it did not appeal 
to the imagination and was turned down. 

Towards the end of last century the 
administration of the factories was re- 
moved from the various Inspectors- General 
of Ordnance and concent a tod in the hands 
of the Director-General. Li 1906 a separate 
office for the purpose was formed under an 
officer now called the Director of Ordnance 
Factories ; but during 1918 and 1919 
this officer ceased to be under the Director- 
General and was imder the Indian Munitions 
Board, in which Sir George Buchanan 
was the Member directly concerned. Now 
the grouping of all the factories under an 
officer whose whole time could be devoted 
to their control was an obvious advantage, 
but there was one grave defect, it placed 
one more office between the factories and 
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the Govemmeiit of India, and this was the 
more serious as little decentralisation was 
attempted. All matters of importance and 
most financial questions have to be referred 
by factory to Director, thence to Director- 
General and by him to the Army Depart- 
ment, which usually has to refer to the 
finance authority. When the matter leaves 
the Dirt^ctor’s office, it leaves the sphere of 
technical knowledge, as the education and 
training of the officials in the Army and 
Finance Departments have had no connexion 
with manufacturing methods and condi- 
tions. As a result factory accounts, finance, 
methods and rules have been squeezed 
within a system devised for branches of the 
army having nothing in common with a 
huge manufacturing organisation. Under 
the Munitions Board there was considerable 
improvement, as, the Boanl being itself a 
Department of (government, the hea<l of the 
factories had direct access to tlie ultimate 
authority ; but th<^ temporary nature of 
the Board militated against permanent 
changes. 

In the old records occur many ])rotests 
against the administrative system, and its 
rigidity, centralisation an<l expense must 
always have hampered the local executive. 
There have lieen many Gommissions and 
(.■ommittces, but they do not seem to have 
got to the root of the trouble. A hundred 
yeai-s ago the standard of public morals 
was extraordinarily low, and to-day the ad- 
ministrative syst^em appears to be still 
based on the theory that elaborate regula- 
tions and multitudinous cheeks and counter- 
checks are needed to prevent fraud. Though 
a factory superintendent no longer has 
to attest on oath that he has derived no 
profit other than liis salary, direct financial 
respoasibility is still withheld, accounts are 
still the mastei’s of management, while 
regulations become more detailed and volu- 
minous every day, crushing initiative. 

True economy in the Army can never 
i-esult from a cutting down of fighting 
strength or proper equipment, nor from 
delays in improving conditions of service ; 
it will come only from a complete overhaul 
and reform of administration in all branches. 
One -hundred years ago an army went on 
service in Ind'a with huge crowds of camp 
followers, even a subaltern has recorded that 
he liad carts and elephants for his baggage, 
which included a pipe of madeira, in the 
caTnpaigns of Lord Lake. Crowds of followers 
no longer hamper the mobility of the forces 


in the field ; but a horde of non -fighting 
officials, great and small, has settled in every 
branch of the military service and eats up a 
huge and disproportionate imrt of the Army’s 
budget. The business of the Army must 
be conducted on business lines by men 
trained for the work and it must be separated 
from the duties of commanding and of 
training the fighting units. 

A curious feature of Indian administra- 
tion is its lack of co-ordination and co- 
operation. While Local Governments were 
urging employers to improve the housing 
of their workers, money for sanitary linos 
for the Ordnance Factories was not forth- 
coming, though serious loss of output from 
absence through sickness was clearly shown. 
When a high Education official wrote an ap- 
preciative account of the education facilities 
provided by certain j^rivate mills, the Govern- 
ment factories had no such facilities. When 
railways were being forced to make better 
arrangements for the supply of food to their 
Indian passengers, the Factory Administra- 
tion was censured for incurring exp anse 
in ]>roviding space and sanitary fittings 
for the sale of food to the workers in one 
factory. 

India has allowed industrial towns to 
develop without much attempt to avoid 
the evils which any study of the growth of 
industrialism in Groat Britain would have 
shown to be inevitable imless precautions 
were taken. Working conditions in many 
factories, and living conditions in most 
industrial centres, are most unsatisfactory 
and far from creditable to the Government 
of the coimtry. 

The Ordnance Factories wore the pioneer 
industrial establishments in India, and to- 
day they hold a loading place in equipment , 
organisation and methods and also in 
variety and quality of production. They 
can bo and might bo made a pattern in every 
respect to the industries of the country 
and they can and sliould lead the way in 
the technical education of the Indian. 

Manufacturers in India are asking for 
protection and the Commission which is 
now sitting is receiving much evidence of 
the impossibility of industries facing overseas 
competition without high protective duties. 
It is obvious that India imports much which 
it could itself manufacture, that it exports 
material which should be worked up in the 
country, yet labour is cheap, most materials 
are available at a reasonable price, land can 
usually be obtained at a moderate cost and 
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a huge market is close at iiand. Why 
cannot industries using local materials 
compete with imports from thousands of 
miles overseas ? There are several reasons, 
but one of the chief, in my opinion, is the 
cost of management and of skilled supervi* 
sion, which often swamps the cheap factors. 
Labour is cheap individually but is dear in 
the mass, because it is uneducated and needs, 
for efficient output, a high proportion of 
skilled .supervision. Such supervision has 
to be mainly European and is most costly, 
and where money is saved by limiting this 
class of supervision! more money is lost 
in quantity and quality of output. Compe- 
tition with Europe, except imder certain 
favourable circiunstcmces, is impossible for 
the ordinary Indian factory till the educated 
Indian has been trained to supervise mechani- 
cal work and to take a proper share in the 
management of industrial establishments. 
The e.ght great Ordnance Factories provide 
an ideal training ground for this purpose 
and many schemes have been put forward 
from time to time, and I believe one has at 
last been sanctioned. If this scheme is 
broadly xjonceived, with provision for the 
training of lads in character as well as for 
technical education, and if it is for industry 
generally and not merely for the Govern- 
ment factories, and if the cost is not tlirown 
entirely on the Military Budget, then it will 
be of the highest importance in the progress 
of India. 

Complete Indianisation of industrial 
management is impossible, however, in 
the near future, and it will never be possible 
till a generation of educated Indians arises, 
trained in mechanical and ongiri coring 
sciences, experienced in subordinate manage- 
ment and having the power of studying 
and of assimilating the industrial progress 
of other countries. European supervision 
and management in India is by no moans 
entirely satisfactory, owing to the difficulty 
of combining up-to-date technical knowledge 
with experience of Indian conditions. It 
is distinctly difficult in India to keep in 
touch with the rapidly changing ideas and 
methods of the modem industrial world. 
Competition is too’ keen to permit of any 
falling behind and industrialism in India 
has a constant struggle with the climate 
and other conditions which exercise an 
enervating influence on the vast majority 
of people, both Indian^ and Europeem. 

One important matter wliioh must be 
touiclieH on is preparation for war. No 


country can maintain adequate munitions 
factories in peace time, and in India, where 
there are no private ordnance factories, the 
Government establishments must be treated 
as a cadre, which on mobilisation will be 
filled out by the commercial workshops. 
During the later years of the war every effort 
W£M made to obtain supplies of war material 
from private factories but the results were 
disappointing, due to three causes — there 
was no power to insist on war work being 
undertaken, there vras hardly a shop which 
could turn out the accurate work required, 
and the Ordnance factories were not able to 
supply the necessary tools, gauges, drawings 
and assistance. Any soimd scheme for 
the expansion of munitions supply pn the 
outbreak of a great war must ensure, first, 
that the Ordnance factories are so equipped 
and organised that they will bo able to 
supply, and continue to supply, gauges, 
dmwings, special tools and materials and 
assistance for all work which can be done in 
private shops ; second, that private works 
have such special plant as may be necessary 
and have amiual practice in tlie work which 
will be required of them in war time. The 
special plant might be provided by Govern- 
ment and be used for private work, on con- 
dition of its being kept in order and of the 
staff being periodically trained in war work. 
The scheme should also provide for a study 
of the resources of the coimtry, in plant, 
stocks of goods and materials and also 
possible sources of supply of raw materials. 

It is obvious, I think, that the suggestions 
made can never be adopted so long as the 
Ordnance Factories remain purely military 
and are administered as a somewhat obscure 
branch of the Army. My view is that all 
military manufacturing establishments should 
be brought under a department of Govern- 
ment dealing with supply and be treated 
as factories and not as branches of the Army. 
Tliis need not affect military preparation 
in any way, as (government, acting on the 
advice of its military experts, would authorise 
the stocks of equipment and of material 
to be maintained and would indicate the 
manufacturing capacity required from the 
various, factories. 

I have only touched on the fringe of my 
subject and have had to omit much of 
interest in the history of the factories. I 
am convinced that, in a country like India, 
the Government factories must be used to 
the fullest extent in the development of 
industry on sound lines. Moreover, I am 
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certain that their efficiency will be greatly 
increased if their financial needs do not have 
to compete with the requirements of every 
other part of the military organisation. 
I have no doubt whatever that considerable 
economy will follow if their accounts are 
treated as industrial and not as military 
accounts, and if they are placed in closer 
touch with the ultimate authority. 

I doubt whether any branch of the public 
service in India worked lianler or more 
thoroughly during the war than the Ordnance 
Factories, certainly no other branch excelled 
it in economy. My reading of the records 
and my experience of 28 years in the 
Ordnance Department lead me to the 
conclusion that India has usually had far 
better service from its factory officers than 
it has paid for. The present age is a 
logical and material one and the class of 
man willing to give more than he receives 
is rapidly vanishing. The Ordnance 
Factories are a vital link in the defensive 
chain of India and if they are to be an 
efficient link, far more attention must be 
paid to the well-being of the human element. 
I am proud that 1 was connected with 
these factories for nearly 26 years, that I 
was in charge of their administration for 
throe strenuous years, and that I have had 
the honour to-day of giving you even this 
inadequate account of their history and 
their work. 


DISCUSSION. 

The Chairman, in referring to that portion of 
the paper which mentioned Sir Arthur Wellesley, 
and the reflections made on the Arsenal at Seringa- 
patam, said he had in his hands the original 
document written by Wellesley himself. Ho had 
evidently been nettled at the reflections which had 
been made, and the following was the letter he 
wrote : 

“Camp, July 15, 1803. 

Sir, 

I have had the honour of recclvlnK your letter of the 
27th June, with its enclosures, being letters from Major 
Norris, upon the siibjfct of the failure of a gun shed 
constructed by him In the Arsenal of Serlngapatam. 

I hava not with mo at present the copy of the Report 
of the Committee which surveyed the buildings in the 
Arsenal in October, 1801, nor have I a recollection of 
the particulaTB of that Report, or of the state of the 
buildingB which occasioned it. 1 can answer for myself 
that I had no intention to cast a reflection upon Major 
Norris or upon any other officer, or to give the Military 
Bomd any ImpresMon excepting one of the real state of 
the buildings examined. 1 believe the other members 
of the Committee acted with the same views. 

In respect of the gunshod in question, 1 have to observe 
that Major Norris, in his letter to the Court of Directors 
of the 24th November, 1802, declares that the materials 
employed in its construction were taken from old buildings, 
and that it could not be expected that they should be 
good, and that the artlflcers who built it were very bad 
WDilcmen. It is probable, therefore, that if he had been 
a member of the Committee which surveyed the building 
In 1801, he would have agreed with the other members 
in the Report which was made. 


That shed, as well as other buildings in the Arsenal, 
must have suffered from .the Monsoon in 1801 ; but as 
well as I recollect, the Committee remarked that it should 
be pulled down and re-bullt with fresh materials, which 
was the cavise of the special report on the subject of its 
materials and workmanship. The other buildings had 
suffered only from the monsoon and required what 
appeared trifling repairs. 

1 perfectly recollect that stores were placed on the 
beams of that shed, ns I bellevo they are In every shed 
in the country, but 1 never Imagined their weight was 
greater than the beams ought to have borne, otherwise 
-the stbres should not have hetm placed there. 

(Signed) Arthur Welle3LET, M.G. 
The Secretary of the Military Board.*' 

He (General Barrow) thought it might into*xat 
the audience to note the persoial care which »Sip 
Arthur Wellesley expended on everything that 
came before him. He had written that letter 
with reference to a Defmrtment under his Command 
at the time. 

Colonel J. H. Lawbenge-Arciieb, C.I.E., 
Ordnance Consulting Officer, India Office, said 
General Young’s paper was mostly historical, 
and discussions on historical matters were usually 
cither very dull or very controversial. He thought, 
however, there wore a few things which could 
be learned from the history of the Indian Ordnance 
factories. One was that those factories had had 
the same difficulties as everybody else in India 
had had. People always blamed the Finance 
Department when they wanted money and did 
not receive it ; but it was a matter of allocation. 
They got all the money which the nation could 
afford, and it was in the allocation of that money 
by the people who were responsible for it that 
those who needed it were “done down” as they 
thought. The audience had heard a description 
of the Indian Ordnance factories, and all that they 
had done. Not very much had been said about 
Indian industries. One thought things outside 
the factory were perhaps small matters — such aa 
the boiling of soap, the making of aluminium 
hollow-ware, and a huudrod-and-one other articles 
with which the factories were not directly con- 
cerned. It struck him that it was perhaps more 
in the direction of what he might call Ordnance 
engineering that the Indian Ordnance factories 
appeared at their best, though as examples of what 
can be done, they might have their use to industrial 
establishments ; but they were in a peculiar 
position. They were not like independent 
industrial concerns ; their aim was to produce 
articles which should be identical in quality, 
appearance, and in every respect with those 
produced by the Royal factories at home 
— Woolwich Arsenal, for instance. They in 
India came to Woolwich for directions in every 
possible way ; they tried to follow Woolwich 
even in the methods of manufacture throughout, 
so that, in the end, their products might be the 
same as those of Woolwich, and be used throughout 
the Empire wherever mixed Forces had to operate 
together. He thought it would be a good thing 
if a little more liaison could be obtained between 
the personnel. He had attended prize distributions 
at Woolwich and had heard the young engineer 
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who had been trained at Woolwich urged to go 
beyond the walla of Woolwich Arsenal out into 
the world in order that he might gain experience 
and breadth of mind ; and it seemed to him (the 
speaker) that it would be a very good thing for 
some of these young engineers if they could be sent 
out to the Indian Ordnance factories with a reason- 
able assurance that if they behaved themselves 
and fulfilled the promise of their education, they 
would be received back again and allowed to 
resume their job. After all, it would bo perfectly 
easy to tend a man of 25 out and to allow him to 
return when he was 30 and to replace him with 
a man of 30, who should come home when ho was 
35 after a five years’ tc iir, and so on. Difficulties 
would no doubt arise in the case of men of older 
ages because of certain pension and retiring 
conditions, but he had no doubt those difficulties 
could Ije overcome. The Indian Ordnance 
factories had adopted ajiprenticesbip scihemes 
and were working hard at them, but there 
was one great difficulty. At home there 
were Polytechnics which had professors who 
taught mathematics. British factories had not 
to have their foremen going round initiating 
the lads in the mysteries of the binomial theorem. 
In India the factory staffs were now actually 
conducting the education, not of British lads 
but of Indians, and it would be easily recognised 
what an extraordinarily difficult task they had. 
He hoped in the few remarks he had made he had 
giver) a lead to an interesting discussion. 

Sm AiiFRED Chatterton, C.I.E., Assoc. 
M.Inst.C.E., M.I.M.E., thought the author had 
made out his case that the ordnance factories 
of India were the pioneers in India of modern 
industrial developments. They dated bock to 
more remote periods than any other modern 
industrial organisation in the country. Among 
his earliest recollections of India were some of 
these ordnance factories. When he first wont 
to Madras his own offices had been just opposite 
the Gun Carriage Factory, and he became 
acquainted with the then f:$uperintendent, Major 
Fletcher. He frequently went into those factories 
to see what was going on. J.ater, when he was 
endeavouring to introduce the manufacture of 
chrome leather into India, he became acquainted 
with the personnel of the factories in which the 
manufacture of harness and the tanning of 
leather was carried on, and at about the same time 
he was associated with General Babington, who 
was then superintendent of the Cordite Factory 
at Aruvankad, in the prcpaiation of pro]iosals 
for the manufacture of acetone in India! W ith 
Genernl Babington he had spent a good deal of 
time over the scheme. The details were worked 
out to provide acetone for the cordite factory and* 
charcoiid for general use, but eventually they 
had been turned dowm, partly because of the 
opppMtion of the Madras (.’hamber of Commerce 
to Government intervention in the matter, and 
‘-^4rtl^ owing to the ideA Which prevailed in Simla 


that there was no necessity to incur the large 
capital outlay which the proposals would involve, 
as the necessary supplies of acetone could then 
easily be obtained from Germany. Subsequently, 
as a member of the Indian Industrial Commission, 
he saw nearly all the other ordnance factories at 
one time or another, and he was, therefore, in a 
position to appreciate the difficulties which the 
officers of the Indian Ordnance Department had 
to /overcome in developing their plans, and ho 
could very heartily congratulate them on 
the extremely valuable results they had achieved 
during the period of the war. General Youn? had 
shown that in India, as in England, the problem 
of the munition supply of the country during 
wartime was one of extreme difficulty. In addition 
to the difficulties of which the author had spoken, 
it was probable that future Ordnance officers 
would have to deal with the question of cbemical 
warfare. That would introduce a new series of 
problems, and, it was possible, might bring the 
Ordnance factories still more closely into associa- 
tion with the industrial life of the country. 

He was in entire agreement with the author 
that the greatest obstacle to progress in India 
was the lack of local Indian engineering talent. 
Until that was supplied it was perfectly certain 
that any large and widespread industrial develop- 
ment was impossible, for the reason that in any 
attempt to compete with foreign manufacturers, 
although labour was cheap, the cost of supervision 
was high, and until a very much larger amount 
of indigenous talent was available in the 
w'orkshops, and in the higher grades of the 
administration, the cost of mechanical engineering 
and analogous forms of primary industrial enterprisi' 
in India must necessarily bo much higher than it 
was at home. 

One thing the Indian Ordnance factoiies had 
had to consider was that of training Indian work- 
men. It was very greatly to the advantage of 
India that the Ordnance Department had succeeded 
in training them to turn out w'ork with the extreme 
degree of accuracy necessary in modem rifles and 
ordnance. 

It w^ould be a matter, he thought, of interest, 
and possibly of very considerable value to the 
c!ountry, if Ordnance oflicers would endeavour to 
ascertain whence their labour came — whether the 
artificers in those factories were all hereditary 
artisans by caste, whether they came from particular 
districts, whether they were the outcome of the 
development of railway workshops in the various 
railway centres of the country, or whether they 
were just drawn from the ordinary mixed com- 
munity which congregated in every large town. 
Nothing very much was known about where those 
people came from, and it would probably simplify 
the educational problems of the future if a little 
more attention was paid to that particular aspect 
of the labour question. 

Another point which Ordnance factories had 
demonstrated in India was the possibility of mass 
production of standardised articles. One of 
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the real difficulties which pioneers of industries 
in India had to face was the fact that the 
Indian consumer ofiFering only a very limited 
market could exercise his own idiosyncracies 
to an extraordinary degree in the choice of goods 
that he purchased. He had the supplies of the 
world open to him, and when he wanted a particular 
article he could select from dozens of manufacturing 
firms, all producing articles more or less of the same 
character but differing in minute detail. So long 
as that wide choice was allowed to the consumer 
he would be content to get his goods from abroad. 
If some system of standardisation could be intro- 
duced so that mass production became possible, 
and the choice of goods was restricted by suitable 
tariffs, then it would be very much easier to develop 
manufacturing and industrial concerns in India. 
F'or instance, so long as a man could choose from 
the various range of motor cars made in Europe 
and America, it was hardly likely that a single 
factory in India, tuniing out one particular 
line of car, would have any prospect of com- 
mercial success. The ordnance factories had 
very clearly proved that the highest grade of 
production was possible if the work was carried 
out on a sufficiently extended scale, and, apart 
from any other work that they had done, that 
result was of extreme value. 

Db. J. AuausTus Voklckkr remarked that 
among the branches of the subject which Ooneral 
Young had dealt with there was one that ho had 
not specially treated of, but to which ho (the 
speaker) as a chemist perhaps might be allowed to 
refer. The author had told the audience, very 
rightly, how, at the time of the breaking out of the 
war, India had failexl badly in providing a number 
of materials of warfare which it might very properly 
have done, and he had referred also to points of 
error in administration and to the need of taking a 
wider view. On all those points he was thoroughly 
in agreement with General Young. If there was 
one thing which had been apparent in the last 
war it was the dependence of our country upon 
chemical research. That could not be better 
illustrated than by the noble work of Lord Moulton 
and his colleagues, and by romomhoring how great 
a share these experts ha4 had in bringing about 
the ultimately successful end. As a member 
of the Council of the Institute of Chemistry he 
had been one of those who for a long time had 
urged upon the Government of India the better 
recognition of chemists in India. At that time, 
the Council of the Institute of Chemistry had been 
constantly receiving representations from the men 
who had gone out as skilled chemists to India to 
work in. the Ordnance Department, as to the position 
they held, their status, and their prospects of 
advancement and retirement. These complaints^ 
had been so constant and repeated that the Council 
of the Institute of Chemistry made very strong 
reprea^ntatimiB. In future it would be well, he 
though^, that Inore attention should be given to 
that point. What had been found was that those 


who had gone out, although they went as experts; 
on their arrival were treated as very little bettor 
than workmen. How could it be expected that 
such men, with such poor prospects, could do 
very much in the way of advancement of chemistry 
as applied to ordnance work ? He believed that, 
as a result of the representations made, some 
improvement had been effected, but he did think 
that in the present day, when the Ordnance Depart- 
ment was putting its work into order, the point he 
had just mentioned should not be lost sight of. 

The Chairman, in proposing a hearty vote of 
thanks to General Young for his paper, said it 
must have been interesting to all present, because 
it had not been too technical for those who had 
no knowledge of the technicalities of ordnance 
work. There was one remark in the jKiper which 
he could not help criticising, namely, that very 
few high officers of Government ever went to 
see the various ordnance establishments, and that 
when they did go they only stayed at the most 
half an hour. Personally, he had a vivid recollec- 
tion of a very hot day at the end of March or the 
beginning of April accompanying Lord C^rzon on a 
visit to either the Cossipore or the Tshipore factory. 
The visit lasted over an hour and a large number 
of very pertinent questions were asked by I..ord 
Curzon. He also remembered going round the 
Pindi Arsenal with another highly distinguished 
officer. Sir William Lockhart. He would like 
to say one word about Lieut. -General Stewart 
of the Bengal Artillery, who was for 20 or 
30 years at the Cawnpore Arsenal. Every- 
body who knew him had the greatest respect 
for him as a friend, and the greatest admira- 
tion for all the good work he did in starting 
tanning and other industries in Cawnpore. The 
Indian Ordnance Department had done great 
work in India — a work which, he thought, had 
hardly received due recognition. As had been 
seen on the screen that afternoon, important 
Government factories had sprung up all over India, 
and the photographs indicated what big con- 
cerns they now were. In the old days they 
were mostly on a very small scale. The 
Indian army and the Indian Government 
had for many years been entirely dependent 
on the Indian Ordnance Service for the supply 
of their armies in the field. A great de^ 
of gratitude was due to that Service, whatever 
criticism it might have received in the press 
in the dark days of the late war. It had to be 
remembered that no one contemplated so big a war; 
and no one should therefore be blamed because those 
institutions had been wanting when the war began.* 
Even Cabinet Ministers had failed to grasp the facl^ 
before August, 1014, that we were up against the 
greatest war of history. 

The Eabl of Denbigh, C.V.O., Colonel Com- 
manding Hon. Artillery Co., in seconding the vote 
of thanks, said that his experience of India was. 
limited to serving in the Horse Artillery there some 
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90 yean ago. bat, from very reliable sources, 
be bad beard a great deal about what was going 
on there, and the paper of General Young was 
▼ery much to the i)oint-, especially with regard 
to the penny-wise and pound foolish policy which 
seemed to have permeated Indian administration 
to an even greater extent than it had done in 
many of the Departments at home. General 
Young drew attention to the necessity of separating 
civilian manufactures from the Military Depart- 
ment. The administration of factory work was 
a science in itself. The business of the Army must 
be conducted on business lines by men trained 
for the work, andi t must be separated from the 
duties of command^ and training the fighting 
units. He hoped tlwt some of the author’s remarks 
in the paper would be taken to heart by others. 
Many stories had been related of the extraordinary 
way in which Indian red tape sometimes operated. 
A well-known and distinguished general officer 
bad told him how, when a junior officer, he had 
been on the Quartermaster Generars staff in one of 
the frontier expeditions, and part of his duty had 
been to buy local supplies from different villages. 
It could be quite understood that a business of 
that sort had to be conducted in a somewhat 
rough-and-ready manner ; and the officer to ^hom 
he was referring could not do more than send in 
his indents for cash at different times. The 
obtaining of receipts and the keeping of proper 
accounts under the circumstances had been practi- 
cally impossible. Two years after the campaign 
bad finished, when the accounts of the campaign 
bad been gone through by the finance people in 
India, this officer had been confronted with a 
demand for receipts for all the money he had 
expended in the purchasing of the various supplies. 
He replied that under the circumstances it was 
impossible for him to produce them. The reply 
was, “We are very sorry, but in that case we 
must make a personal demand upon you to return 
the money.*’ and he was presented with a bill fur 
£19,000. The officer told him that he settled the 
matter forthwith by sitting down and writing a 
cheque for £19,000 on the Army bankers, Messrs. 
Cox and Co., and sending it in. As it had been 
well-known that his balance, if there was any at 
all, was probably more like £19 than £19,000, the 
Finance Authorities had seen the absurdity of 
their position. The cheque was never presented 
and the officer heard no more of the matter. 

The motion was carried unanimously, and the 
meeting terminated. 


THE FORESTS OF KENYA COLONY, 
WITH SPECIAL REFERENCE TO SOME 
WOODS OF ECONOMIC VALUE.* 

By B. St. Babbb Bakkr (Late Assistant 
Conservator of Forests, Kenya Colony). 

Kenya Colony, forn^ily known as British 
East Africa, has a total aiba of aboiit 245,000 

*Repiliited from thaJoiMwaf itftheCambndtfe VnivertUy 
ForeHry AstoeiaUon, December, 1028. 


square miles, or roughly speaking twice the size 
of Great Britain. Although the* forest area has 
not yet been accurately determined, I estimate 
this to be approximately 2,200 square miles, 
apart from the extensive areas of bamboo. The 
most important forests are situated in the 
Highlands which at one time must have been 
largely covered by virgin forests ; now, as a 
result of the continuous inroads made by a 
native agricultural community, these have 
largely disappeared. The progressive methods 
of agriculture in the absence of sufficient natural 
or artificial fertilizer, and the knowledge of crop 
rotation to secure the recuperation of the soil 
have accounted for the devastation of vast 
forest areas. Already in some parts of the native 
reserves there is a fuel famine and the natives 
have to travel long journeys to fetch wood. 

The small percentage of forest land to the 
whole area might well give cause for alarm and 
offers a problem requiring concerted action by 
the local Forest Department and the Administra- 
tion. Although a Forest Department has 
been in existence for a considerable time, 
little has been done to effect a method of 
regenerating indigenous species on a compre- 
hensive scab. 

In my short experience of two years in the 
Forests of the Colony T was very handicapped 
because so little information was available as to 
yield: in fact no attempt has been made to fix 
the yield in any way, and there are no working 
plans. 

The virgin forests contain a very large 
percentage of trees past their prime and, though 
losing their value each year, they are allowed to 
stand. The so-called “ selection system ” 
generally in vogue is very rough and ready. 
Timber is felled and extracted by purchasers 
under leases, licences, or permits, and in all 
there are about 35 concessions. In practice 
the selection is actually done by the miller or his 
agent and not by the forester. The result 
is that most of the over- matured badly grown 
and hollow trees are left standing while the 
best are removed for exploitation. In time 
the over matured trees fall over and increase 
the risk of fire or a dense undergrowth, and the 
absence of suitable seed trees prevents natural 
regeneration. As far as I could estimate in the 
virgin forest there is no increase, the annual 
growth being about balanced by the annual 
decay. Much of the overmatured forest consists 
of cedar (Juniperua procerus). This is a large 
evergreen tree, generally found from 60 to 70 
feet in height, though under the most favourable 
conditions it attains to a height of 130 or 140 
feet, girthing up to 18 feet. This variety 
thrives best on mountain slopes at an elevation 
of from 6,000 to 9,000 feet where there is a 
rainfall of 40 to 60 inches. Cedar seems to 
thrive best in mixed forests with Mu Tamayu 
(Oka chryaophiUu) Olive, Mu Sengera (Podo- 
carpua gracilor) and (P. milanjianua), Muziga 
{W(»rhurgia ugandenaia) or *' greenheart,’’ 
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Mwain (Weihea Africana) or “Pillar wood,” 
Mushami (AllophyUua abyssinicua) or “ Chest- 
nut,” while Trichochdua ellipticus (Wyoh 
hazel) forms a considerable part of the under- 
growth, especially in the more moist places. I 
have observed that in pure or almost pure, 
forests, cedar is much smaller and inferior. 
The Kenya cedar, although somewhat harder 
than the American pencil cedar, has all the 
qualities for making thebest pencils. Experiments 
are now being carried out to perfect a softening 
process and already success has been met with. 
To-day several firms are manufacturing pencils 
from slats imported from Kenya. In the past 
the bulk of this pencil cedar has come from 
America, but this source of supply is said to be 
dwindling and may soon be barred by tariffs ; 
however, there are sufficient supplies of Kenya 
cedar available to keep up a sustained export 
in pencil slats and there is no reason why this 
should not become the chief source of supply for 
the world. 

So far as is known at present cedar is the 
principal timber likely to be exported in any 
quantity. Indeed, the Highlands of Kenya 
may never export timber in bulk owing to the 
lack of large enough rivers for floating and the 
high cost of freightage over a long railway 
journey. Attention should, however, be paid 
to such varieties as can be utilised for special 
purposes on the European and American 
markets. Apart from the one exception of 
cedar from the Highlands, perhaps the Coast 
Forests, including the mangrove swamps, afford 
greater possibilities for the export of timber. 
Mangrove poles {boritia) are amongst the chief 
exports. The shortage of building material 
in Persia and Arabia has created a demand for 
(/Oastal woods and when the Mooaim Dhowa 
bring produce to Zanzibar, they call at Milindi 
and Lamu on their return journey where they 
pick up mangrove poles in very considerable 
quantities. 

The chief commercial species is locally known 
as M'koko, this is Rhizoprora mucronata, while 
another mangrove of importance is Ceriopa 
candolleam. Besides providing building 
material both for export and the use of the 
Coast natives and Arabs, the mangrove swamps 
yield annually large quantities of fuel and bark 
for tanning. 

The land forests of the Coast rise to an 
altitude of about 1,000 feet, and contain several 
valuable species of heavy hard woods, which 
may bo of considerable economic value. The 
chief forests are the Wilu Forest and the Arabuko 
Sokoki. They contain such trees as Bembakofi 
{Afezelia quanzenaia) a heavy hard red wood 
used largely by the Arabs for doors. It can 
be obtained in planks up to 2 feet in diameter. 
JkPtanderuai {Trcichylob'ium Hornemannianum) 
which provides the well-known gum Copal, is 
also an excellent timber and can be found in 


large sizes. Muhuhu {Braehylaena Hutahinaii) is 
used largely by the Arabs for ceiling beams, and 
is hard yellowish aromatic wood of soma 
importance. *’ TamarMtia indica ” is quite 
common and might bo useful to export for 
tannery purposes. In England this is popular 
for making policemen's truncheons and surgical' 
appliances. 

The scrub forests of the Coast contain am 
excellent substitute for ebony in pi ago- 

{Dalbergia melanocylon) African blackwood. 
Parcels of this wood have already boon imported 
into Europe and have fetched about the same 
price as ebony. There are also woods whiohi 
may be suitable as substitutes for boxwood. 

As an example of the ignorance which exists 
of the forest resources of the Coast, it is interest- 
ing to note that in the construction Harbour 
at Kilindini woods from South America are 
actually being used when a plentiful supply of 
suitable material easily accessible is within 
about 150 miles. It is also strange that the 
new Government Railway on the Uashin 
Gishu Plateau should bo laid on ateel sleepers 
and passes through a croosotiug yard in virgin 
forests containing many varieties suitable for 
sleepers. Again it is hard to explain why 
huts for workmen should bo brought from 
Norway and constructed in clearings made in 
the Forests. 

A classical instance of Government folly was 
the construction of a bridge on the Mara River 
with Baltic pine. This was shipped via London 
to Kilindini from whence it was transported 
along 374 miles on the Uganda Railway to 
Kijabo, where it was met by porters, who 
carried it on their heads for another hundred 
miles, to the place where the bridge was finally 
constructed, hard by a virgin forest containing 
many species of more suitable woods. Very 
soon after completion the timber was attacked 
by boros and fungus, and soon became unsafe 
and a passing herd of elephant seemed to take 
great delight in completing the demolition. 

Fortunately, there is an increasing tendency 
to utilise home grown timber, although far too 
much is at present imported. Better attention- 
will have to be given to seasoning. Carelessness- 
in this respect accounts for much of the prejudioe- 
against indigenous varieties which have 
frequently been adversely compared with* 
imported timbers. Organised research v^ork ia 
urgently required in all branches of forestry 
and little progress will be made until such time 
as those officers with a recognised training 
snpersede some of the old timers who, in spite 
of longer service, possess little practical or 
technical knowledge. 

, The first essential is a complete knowledge 
of Forest Principles which can, with a little 
experience, be applied to local conditions 
whatever they may be.. 
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GENERAL NOTES. 


International Competition of Designs 
FOB Linoleum. — Under the auspices of the 
AfU Pura e Dtcoratxva. an international 
competition of designs for linoleum will be held 
at Milan. The designs must reach the 

Direction de Revue Arte Pura e Decorativa," 
Via Ciovasso, 4, Milan, not later than the end of 
March, 1924. The following prizes are offered : 
one first prize of 5,000 lire ; one second prize 
of 3,000 lire ; three third prizes of 1,000 lire 
each ; and other prizes amounting to 4,000 lire. 
Further particulars can be obtained from the 
address given abive. 

The Teak Plantations of Milampur, 
Southern India. — An account of these planta- 
tions was recently given by Mr. R. Bourne, of 
the Oxford School of Forestry, to the Cambridge 
University Forestry Association. They wore 
begun in 1840, and have, therefore, passed through 
all stages, and been regenerated. Their origin 
was due to need of timber for the Bombay 
Naval Dockyard, being the first attempt to 
form forests in India. The silviculture of Teak 
demands preservation of the qualities of the 
locality, and so an evergreen understory is 
TMcessary. The growth in a short period is 
v^ery rapid, and accompanied by prolific 
weed growth, and as weeding has to be carried 
out, the problem is to do this in the cheapest 
manner. Tungya cannot be employed as in 
Burma, because there are no tribes that grow 
•crops on the forest ground. Artiflcial planting 
is far cheaper, owing to the regular espacement 
jinaldng the cost of weeding 7s. fid. per acre, as 
compared with 40s. when natural regeneration 
is used. Teak produces much light seed each 
year, which is collected. The area for regenera- 
tion is clear foiled, and burnt over to oxidise 
any acids in the top layer of soil, and destroy 
roots and seedlings of weeds, thus saving 
weeding during the first year. Planting is 
6ft. by Oft., and requires a thinning, that is 
unsaleable, in the third year. A wider espaoe- 
ment resulted in 60 per cent, of the trees being 
forked at 20 feet, and so had to be abandoned. 
Weeding is very easy owing to the position of the 
seedlings being known. The first thinning 
takes place at 4-fi years, and is mechanical to 
give an even espacement. 

American Settlers in Canada. — According 
to the Commissioner of the Dominion Immigra- 
tion Department, during the past year approxi- 
'mately 6,000 Americans have settled in Canada. 
Their capital is estimated at' nearly £250,000. 
Settlement has, during recent years, .been 
unusually heavy along the newer trans- 
oontinental line. One xeason given for this is 
that prosperity is . infe^vous, and that the 
Ameinoan settlers are well satisfied with the 
idd^tions and opportunities they find in Canada. 


The tide of emigration from Canada to the 
United States, on the other hand, is beginning 
to ebb. Although the population of Alberta 
has iiicieased from 73,000 in 1001 to nearly 

600.000, there are still 108,100 quarter-sections 
(of IfiO acres each) available for free homesteads. 
The Province has arable land estimated at 

72.000. 000 acres, of which only 10,550,000 are 
at present under cultivation. 


MEETINGS OF THE SOCIETY. 


Ordinary Meetings. 

Wednesday evenings, at 8 o’clock ; — 

February 6. — Iyemasa Tokugawa, 
O.B.E., First Secretary to the Japanese 
Embassy, “ The Earthquake and the Work 
ef Reconstruction in Japan.” (With Cine- 
matograph Illustrations.) Lord Ask with, 
K.C.B., K.C., D.C.L., Chairman of the 
Council, will preside. 

February 13. — H. Maxwell-Lefroy, 
M.A., Professor of Entomology, Imperial 
College of Science and Toclmology, ” The 
Preservation of Timber from the Death 
Watch Beetle.” Sir Aston Webb, K.C.V.O., 
C.B., P.R.A., will preside. 

February 20.— PisnciVAL James Bur- 
gess, M.A., F.C.S., Chairman, Rubber 
Growers’ Association, ” New Uses for 
Rubber.” 

February 27. — Charles S. Myers, 
C.B.E., M.D., Sc.D., F.H.S., Director, 

National Institute of Industrial Psychology, 
” The Use of Psychological Tests in the 
Selection of a Vocation.” 

March 5. — ^Major-General Sir Fabian 
Ware, K.C.V.O., K.B.E.. C.M.G., C.B., 
Vice-Chairman, Imperial War Graves Com- 
mission, ” Building and Decoration of the 
War Cemeteries.” 

March 12. — Alan A. Campbell Swinton, 
F.R.S., late Chairman of the Council, 
” Personal Recollections of some Notable 
Scientific Men.” (Illustrated by Photo- 
graphs.) Sib Dugald Clerk, K.B.E.,D.Sc., 
F.R.S., will preside. 

March 19. — R. L. Robinson, Member of 
the Forestry Commission, ” The Forests 
and Timber Supply of North America.” 
Lord Lovat, K.T., K.C.M.G., K.C.V.O.. 
C.B., D.S.O., will preside. 

March 2fi.-— Neal Green, ” The Fishing 
Industry and its By-Products.” 

April 2. — Sir Lyndbn Maoassey, 
K.B.E., ” London Traffic.” 
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April 9. — Frank Hope-Jones, 
Vice-Chairman, British Horological Insti- 
tute, “ The Free Pendulum.” 

April 30. — ^Brigadier- General Sir 
Henry Maybury, K.C.M.G., C.B., Director 
General of Roads, Ministry of Transport, 
“Roads.” 

May 7. — J. Robinson, M.Sg., Ph.D., 
F.Inst.P., Head of Wireless and Photo- 
graphy Department, Royal Aircraft Estab- 
lishment, Famborough, “ Wireless Naviga- 
tion.” 

Dates to be hereafter announced : — 

T. Thorne Baker, “ Photography in 
Industry, Science and Medicine.” 

Mrs. Arthur McGrath (Rosita Forbes), 
“ The Position of the Arabs in Art and 
Literature.” Lord Askwith, K.C.B., K.C., 
D.C.L., Chairman of the Council, will 
presiile. 


iNDtAN Section. 

Friday afternoons at 4.30 o’clock : — 
February 16. — Sir Richard M. Dane, 
K.C.I.E., Commissioner, North India Salt 
Revenue, 1898-1907, and Inspector -General 
of Excise and Salt for India, 1907-09, “ Salt 
Manufacture in Lidia.” The Kt. Hon. 
Lord Meston, K.C.S.I., LL.D., will preside. 

May 2. — Jocelyn F. Thorpe, C.B.E., 
D.Sc., Ph.D., F.R.S., F.I.C., F.C.S., Pro 
lessor of Organic Chemistry, Impc^rial College 
of Science and Technology, “ Chemical 
Research in India.” 

Date to be hereafter announced : — 
Buupendra Nath Basu, M.A., Vice- 
Chancellor of Calcutta University, “ The 
Vedantic Philosophy of the Hindus.” 


Dominions and Colonies Section. 

Tuesday afternoons at 4.30 o’clock; — 

February 6. — F. W. Walker, “ The 
Commercial Future of the Backward Races,, 
with Special Reference to Papua.” Sir 
George R. Le Hunte, G.C.M.G., will 
preside. 

March 4. — ^Thb Hon. T. G. Cochrane, 
D.S.O., “ Empire Oil ; The Progress of 
Sarawak.” The Rt. Hon. Lord Bearsted 
wiU preside. 

May 27. — C. Gilbert Cullis, D.So., 
M.I.M.M., Prof e^ssor of Economic Mineralogy, 
Imperial College of Science and Technology,. 
“The Geology and Mineral Resources of 
Cyprus.” \ 

Cantor Lboturbs. 

Brio Keiqhtley Rideal, M.B.E,p 
B.A., Ph.D., D.Scm F.I.C., The Chemioal 


Laboratory, The University, Cambridge, 
“ Colloid Chemistry.” Three Lectures. 

« Syllabus. 

Lecture III ; February 4. — Emulsion 
Colloids. Preparation and Stabilisation. Coal 
tar disinfectants. Milks, Phase inversion-biological 
importance, greases, antigens. Soaps. Ionic 
micellae. 

Adsorbing Gels. Silica gels, ferric oxide and 
alumina, clays, vaseline, rubber and textiles. 
Membranes, permeability. Equilibria at mem- 
branes, application to leather. 

Edward Victor Evans, O.B.E., F.I.C., 
Chief Chemist, South Metropolitan Gas 
Company, “ A Study of the Destructive 
Distillation of Coal.” Throe Lectures. 
February 26 ; March 3, 10. 


Cobb Lectures. 

Monday evenings, fit 8 o’clock - 
Dr. T. Slater Price, Director of 
Research, British Photographic Research 
Association, “Certain Fundamental 
Problems in Photography.” Three Lectures. 
March 24, 31 ; April 7. 


MEETINGS OF OTHER SOCIETIES 
during THE ENSUING WEEK. 

Monday. February 4 . . Truusport, InstituU^ of, nt 

liiHtitiitiou of Electrical EukIumth, .Savoy 
Fawe, Victoria EjbaiikineDt, W;C., 6.30 p.nu 
Mr, R. J. Howlcy, “ Road Traiinport in 
Ki'latiou to the General TranM|)ort Probh‘in 
of the Country." 

Ilritlsh ArcldtcctR, Royal Institute of, at tlie 
Royal Society, Rurlingtun Houm\ Piccadilly, 
W., 8.30 p.m. PruHldent's Address to 

Stiuhuits. 

Englnocrs, Society of, at the Geological Society, 
Burlington House, Piccadilly, W., 6.30 p.m. 
Presidential Address by Mr. G. A. Becks. 
I’lieniicul Industry, Society of, at the Cliemical 
Society, Burlington House. PloadUly, W., 
8 p.m. 

Ehu;tric;Hl Engineers, Institution of,- Savoy 
Place, Victoria Embankment, 7 p.m. 

(Informal Meeting). Mr. F. W. Crawter, 
Storage Battery Troubles.’* 

Royal Iimtitution, Albemarle Street. W., 5 
p.m. General mooting. 

Farmers’ Club, at the Surveyors' Institution, 
12, Groat George Street, 8.W.. 4 p.m. 
Prof. R. H. BIffen. " Modern Wheats." 
University of London, University College. 
Gower Street, W.C., 6,16 p.m. Mr. A. S. 
Parkes, " The Alammallan Sex-Ratio.’* 
(Lecture II.) 

At King's College, Strand. W.G„ 5.30 p.m. 
Rev. G. P. Rogers. " Ecclesiastical Music.’! 
(f/ecture I.) 

« p.m. Mon. R. Nathan, " IRx Annies de 
Recherches : le thSAtre libie " (in flench). 
5.30 D.ra. l>r. R. W. Seton-Watson, "A 

Tuesday, 


Survey of Bohemian History." (Lecture I.) 
February 6 .. Royal Institution. Aibemaile 
Street, W., 6.16 p.m. Prof A. Bendy, 
What is Heredity ? ’’ (Lecture^II.) 
2^1ogioal Society. Regent’s Park. N.W., 
6.30 p.m. 1. The Secretary, Report on the 
Additions to the Society’s Menagerie during 
the months of November and December 10S8. 
2 Dr. N. 8. Lucas, Report on tbe Deatbi 
which h»ve ooentt^ In ttc 8oelrt:C* 
Menagerie during 1928. A.. Mr. 0. X. 
Regan, *'Reverslble Evolution, with Bzanplea 
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from FlHheg.*’ 4. Mr. M. A. Smith, “New 
Trec-Fn»g8 Irom liido-t hliai and the Malay 
Peninsula." 5. Mr. K. it. Mcle, “ Tlie 
Trinidad Snakes." 0. Mary L. Heti, (1.) 
" On the Family Lingtiati:lida\" (11.) 
“ Zoological Hcsults of tl.c Tlilrd Tanganyika 
Expedition conducted by Dr. W. A. Cunning- 
ton, 10U4-1005 : Beporton the Linguatulida*." 
Photographic Society, ae, Bussell Square, W .C.. 

7 p.m. Address by Mr. A. L. (Vibum. 
Anthropological institute, at the Royal Society, 

Burlington House, Plecadilly, W., 8.16 p.m. 
Mr. W. K. Ariiistrung, “ ilossei isliind 
Money." 

Clvd Engineers, Institution of, Oreat George 
Street, 8.W., 0 p.m. 

Alpine Club, 23, Savlle Row, W., 8.30 p.m. 
Mr. R. P. Rlekneli. " iTuiigfrau, Sdiallgrat 
and other Ciimhs In 1023." 

University of J.,ond()n, Univerrlty (‘ollege, 
Gower Stn‘et, W.(*., .'>.30 p.m. Mr. .1. H. 
Helweg, “ Modem Danish Lyrics, 1870-1020.” 
(Lecture I.) 

5.30 p.ni. Mr. N. H. Bayiu^, “Tlie Roman 
Empire and its Invaders." (Lecture I.) 

8 p.m. Miss E. J. Davis, “ The ( 'll y Churches 
and their Endowments." (Lecture I.). 

At King's roIh*ge. Strand. W.C., .'i.3() p.m. 
Sir ikH'nard Pares, *‘ Russin hcfoie Peter 
the Great to 1851." (Lcftiire III.) 

5.30 p.m. Dr. H. W. Carr, " Tlie Transit Ion 
to the Relativist Conception of Nature.” 
(Leeture I.) 

5.30 p.m. Mr. J. R. Heard, " Kleetric 
Power Mains." (Lecture 11.) 

5 p.m. Prof, F. C. Burkett, " ('hrlstian 
Ih'glnnlngs." (Leeture I.) 

Phy.Hif)logy, London College of, 8, Ta\itoii 
Street, W.C., 8 p.m. Dr. J. Lambert, 
" Camouflage in Nature • Pmtectinn of 
AnfmalH and Inwrcts." 

Wednesday, Kkhkoaky 0. . Anglo-Hataviun SoeielN, at 
the Royal Society of Arts, John street, 
Adelplii, W.C., 5 p.m. Mr. F. G. Kelller, 
" Tile Malay Archip(*lago." 

Eloetrlcal Engineers, Institution of, Savo.v 
Place, Victoria Embankment, W.C., Cp.in. 
(Wireless Section.) Mr. E. B. Moiiliin, 
" Atmosplinries aiui their Kffcet on Wireless 
Receivers." 

United Service Institution, Whitehall, S.W\. 
3 p.m. Lieut.-Col. D. K. Robertson, " The 
Organisation and Training of the Army in 
India." 

Public Analysts, Society of, at tlie Chemical 
Society, Burlington House, Piccadilly, W., 
8 p.m. i. Aiuiual General Meeting. 
Presidential Address. 2. Mr. C. A. Mitclicli. 
" Osmium Tetroxide as a He-agcnt for tlic 
Estimation of Tannins and their Derivatives.” 

3. Mr. G. D. Elsdon, " The Composition and 
Examination of Beef and Malt Wine.” 

4. Mr. S. A. de Lacy, An Apparatus will be 
Demonstrated for Fat Extractltm and 
Solvent Reco very . 

Economics and Political Sidence, lAindon 
School of, Houghton Street, Aldwych, W.C., 

6 p.m. Dr. A. P, Newton. " Tlie Founding 
of the British Empire." 

Archssologlcal Institute, at the Society of 
Antiquaries, Burlington House, Piccadilly, 
W., 5 p.m. Mr. F. J . Lovcgnive, " Tlie 
Cathedral Church of Llandatf." 

Sanitary Engineers, Institution of, Caxton 
Hall, Westminster, S.W., 7.30 p.m. Dr. W. 
Eushton, " The Life Present In a Stream and 
the effects of Sewage and Various Trade 
Wastes on It." 

University of London, University College, 
Gower Street, W.C., 6.30 p.m. Prof. P. 
Gteyl, "Medinval Dutch Drama." 

6.30 p.m. Mr. I. C. GrondatU, "Contem- 
porary Norwegian Literature." (Lecture I.) 
6.80 p.m. Mons. P. Vltry, " Les Sculptures 
de la CathMrale de Relme.^' (In French.) 

■ At the London School of Economics, 
BDonghton Streep Kingsway, W.G., 5.30 p.m. 
Mr. F, J. 0. Heamdiaw, "The Political. 
Bzpaniion of the Bmpire." 

At the Univendtss South Kensington. 8.W., 

6 p.m. Sir nedttiok Bridge, Borne 
Shakesfiearian Studfbs" ;(L^.ttire III.) 
At King's OoUege Stnuid w.O. 6.30 p.m. 
Mr. A. F. KenSldf ^he Artistic Back- 
gionnd <fi Medlieyal History." Textiles. 


February 7. .Aeronautical Society, at the 
Royal society or Arts, John Street, 
Adelphl, W.(i., 6.30 p.m. Squadron-Leader 
R. B. Maycock, " Airmanship at Sea." 
Royal Institution, Albemarle Street, W.. 
5.15 p.m. Prof. Sir William Bragg, " Recent 
Research In Crystalline Structure.” 
(Lecture I.) 

Mechanical Engineers, Institution of (Midland 
Section), Teclmical Institute, Coventry, 

7.30 p.m. Mr. R. Jackson, " Pulverlsetl 
Coal, Its Preparation and Utilisation." 

Royal Society, Burlington House, Piccadillv, 
W., 4.30 p.m. 

Liimean Soelety. Burlington House, Flccadill> , 
W., 5 p.m. 

Chemical Society, Burlington House, Ph'cadillv. 
W., 8 p.m. Messrs. N. V, Sldgwlck and 
R. K. Callow, 1. "The Solubility of the 
Aminophenols." 2. " Abnormal Benzene 
Derivatives.” 

British Decorators, Institute of, Pninteis’ 
Hall, IJttle Trinity Lane, E.C., 7.30 p.m. 
Mr. H. (J. Dowling, “Modem Couslderntloiis 
attacliing to Wall Paper Decoration." 
Economics and Political Science, London 
School of, Hoiigiitoii Street, Aldwych, W.C., 
5 p.m. Sir H. L. Smith, "The Economic 
Laws of Art Production." (Lecture JV.) 
University of j.ondon, University Colli'gc, 
Gower Street, W.(\, 5.30 p.m. Senator 
Prof. Ant^mlo Cippico, " II Pollzlano." 

5.30 p.m. Mr. I. Bjdrkhagen, " Modern 
Swedish Prt)8e Authors." (Lecture I.) 

5.30 p.m. Prof. J. E. 0. dc Monlinorency, 
"Comparative Customary Law of Europ<* 
and Asia." (Lecture 111.) 

At King’s College, Strand, W.C., 5.30 p.m. 
Prince D. S. Mirsky, "The Historv of 
Russian Literature." (Lecture JJJ.) 

At Bedford ('(»llegc. Regent’s Park, N.W., 
5.15 p.m. Mrs. H. A. L. Fislier, "The 
Economic Position of Married Women 
Under the Law." 

At tlie Loudon SciUH>l of Medicine hw Women. 
Hunter Street, W.(\, 5 p.m. Prof. W. ('. 
(VJlis, "Rospirotory Exeliange." (Lecture 

Child Study Soelety, 00, Buekinglmm Palace 
Road, S.W’., 0 p.m. Miss Grace Owen, 
"'The Present Prospect of the Nursery 
School." 

Friday, FRimuARY 8.. London Society, at the Royal 
Society of Arts, John Street, Adcilplil, W.C., 

5 p.m. Lieut.-Col. C. B. Levita, "Slum 
Areas in liondon." 

Royal Institution. Albemailc Street, W., 
0 p.m. Sir Arthur Evans, " Minoaii Arl 
of Crete." 

Mechanical Engineers, rnstitutlon of. 
Storey’s Gate. Westiuiiistcr, S.W., « p.m. 
Mr. R. W. Wilson, "Repair and T’lkecj) 
of Pneiiiii.atic Tools." 

Astronomical Society, Burlington Homo. 
Piccudllly, W., 5 p.m. 

Maiacologleal Society, at tin? Liimcan Soclc'ty, 
Burlington House, Piccadilly, W'., 8 jr.m. 
Aeronautical Engineers, Institution of, at the 
Engineers’ Club, Coventry Street, W.,(J.30 
p.m. Mr. R. (\ Chnd>\ick, " Aeroplane 
Performance Estimates.” 

Timber Trade Lectures, London Chamber of 
Commerce, Oxford Court., Caniu'n Street, 
E.C., 0.30 p.m. Mr. H. A. Pritchard, 

“ Forestry." 

Physical Society, Imperial Institute of Science, 
South Kensington, S.W., 5 p.m. Annual 
General Meeting. 

University of London, University College, 
Gower Street, W.C., 5.30 p.m. Dr. D. 
Heron, *' Business Forecasting." 

5.16 p.m. Dr. B. Hart, "Psychology and 
Medicine." 

At King’s (College, Strand, W.C., 5 p.m. 
Dr. W. D. Lang, "Some Palupontolo^eal 
Evidence with regard to Evolution." 
(Lecture II.) 

Prof. R. W. Seton- Watson. "The Rise of 
Nationality In the Balkans.'^ (lecture 111.) 
Phot^aphlc Soclpty, 36, Russell Square, 

„ W.U., 7 p.m. Lantern Lecture. 

Saturday, February o.. Royal Institution, Albemarle 
Street^W., 3 p.m. Dr. E. 8. Ralt, "The 
Last Tears of the Scottish Parliament." 
(Lecture I.) 
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NOTICES. 

NEXT WEEK. 

Wednesday, Fbbrdaby 13th, at 8 p.in. 
(Ordinary Meeting.) H. Maxwbll-Lefroy, 
M.A., Professor of Entomology, Imperial 
College of Science and Technology, “The 
Preservation of Timber from the Death 
Watch Beetle.” Sib Aston Webb, K.C.V.O., 
C.B., P.R.A., will preside. 

Friday, February 16th, at 4.30 p.m. 
(Indian Section.) Sir Richard M. Dane, 
K.C.I.E., Commissioner, North India Salt 
Revenue, 1898-1907, and Inspector-General 
of Excise and Salt for India, 1907-09, “ Salt 
Manufacture in India.” The Rt. Hon. 
Lord Mbston, K.C.S.I., H..D., will preside. 


EIGHTH ORDINARY MEETING. 

Wednesday, January 30th, 1924 ; Sir 
Herbert Jackson, K.B.E., F.R.S., in the 
Chair. 

The following candidate was proposed for 
election as a Fellow of the Society ; — 

Aslam, Syed Mohammad, B.A., Oxford. 

The following candidates were duly elected 
Follows of the Society : — 

Alexander, Philip, London. 

Fletcher, John Kyrle, Newport, Mon, 

Gray don- Bradley, Mrs. E., London. 

Margerison, William Joseph, Leeds. 

Rhead, Frederick A., Wolstanton, Staffs. 

A paper on “ The Historj^ Development 
and Commercial Uses of Furod Silica ” was 
read by Sib Richard Arthur Surtees 
Paget, Bt. 

The paper and discussion will be published 
in a subsequent number of the Journal. 


CANTOR LECTURE. 

On Monday, February 4th, 1924, Dr. 
Eric K. Rideal, M.B.E., B.A., D.Sc. 
F.I.C., of the Chemical Laboratory, The 
University, Cambridge, delivered the second 
lecture of his course on ** Colloid Chemistry.” 


On the motion of the Chairman, Mr. 
Walter C. Hancock, a vote of thanks was 
accorded to Dr. Rideal for his interesting 
course. 

The lectures will be published in the 
Journal during the summer recess. 


DOMINIONS AND COLONIES SECTION. 

Tuesday, February 6th, 1924 ; Sir 
George R. Le Hunte, G.C.M.G., in the 
Chair. 

A paper on “ The Commercial Future of 
the Backward Races, with special reference 
to Papua ” was read by Mb. F. W. 
Walker. 

The paper and discussion will bo published 
in a subsequent number of the Journal. 


REPRINT OF CANTOR LECTURES. 

The Cantor Lectures on “ Nitrates and 
Ammonia from Atmospheric Nitrogen,” by 
Mr. E. Kilburn Scott, A.M.Tnst.C.E., 
M.I.E.E., have been reprinted from the 
Journal and the pamphlet (price 3fi.) can be 
obtained on application to the Secretary, 
Royal Society of Arts, John Street, Adelphi, 
W.C. 2. 

A full list of the lectures, which have been 
reprinted and are still on sale, can also be 
obtained on application. 


BINDING COVERS FOR JOURNALS. 

For the convenience of Fellows wishing 
to bind their annual volumes of the Journal f 
cloth covers can be supplied, post free, for 
28. each, on application to the Secretary. 


LIST OF FELLOWS. . 

The new edition of the List of Fellows 
the Society is now ready, and copies can 
obtained by Fellows on application 
the Secretary. 
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ROYAL SOCIETY OF ARTS. 

INDIAN SECTION. 

Fkiday, Januaby 18th, 1924. 

Sm Thomas H. Holland, K.C.S.I., 
K.C.I.E., LL.D., D.Sc., F.R.S., in the Chair. 

The paper read was : — 

THE SURVEY OF INDIA. 

BY 

Col. H. L. Crosthw'ait, C.I.E., R.E., retd.. 

Formerly SupcriiitcuUcnt, Survey of India. 

It is just eight years since my former 
chief, Sir Thomas Holdich, delighted an 
audience in this theatre with an address 
on the “ Romance of the Survey of India.” 
1 cannot hope to emulate tho charming 
and picturesque language with which Sir 
Thomas habitually adorns his addresses, 
nor can I treat you to much ” romance,” 
for the task I have before me this afternoon 
is to endeavour to give you an idea of how 
the survey of a great coimtry is carried out ; 
how its maps are mc^le ; and the nature 
of the scientific work undertaken by the 
Survey of India. It will, of necessity, 
only be an outline of the many enterprises 
with which this great organisation is con- 
cerned. 

Lot us glance for a moment to the size 
and extent of the country with which 
we have to deal. The Indian Empii'e 
covers an area of rather more than 1,800,000 
square miles. This is about fifteen times 
as largo as Great Britain and Ireland. 
Nevertheless, such is the enormous size 
of the British Empire that it is only about 
one -eighth of the whole. If wo superpose 
an outline of India on that of Europe, 
placing Koh-i-Malik Siah, which is the 
trijunction of'India, Persia and Afghanistan, 
on the coast of Scotland, then the eastern 
boundary of the Empire will fall in the 
Caspian Sea, and, locating Capo Comorin 
in Greece, the northern confines of India 
will touch Lapland. But the work of the 
Survey of India does not stop at the frontiers 
of the Empire — ^for it is concerned with 
the mapping of the adjcuient countries 
of Arabia, Mesopotamia, Persia, Afghanistan, 
Turkistan, Tibet, and a part of China, 
and it has mapped Somaliland in Africa. 

These countries have, however, not been 
mapped in the same ^rigorous way that 
India has been survey^ and, with the 
exception of considerable ai^eas in Mesopo- 


tamia and Persia, which were more or 
less rigorously surveyed during the Great 
War, the external maps of India dex)end 
on hasty military surveys carried out 
during various campaigns, as opportunity 
presented itself, and for the larger part on 
travellers’ reports and reconnaissances and 
from every other available sonrea. 

In fact n.o military expedition has been 
undertaken on, or beyond, the Indian 
frontier which has not been accompanied 
by surveyors. These maps are available 
on the millionth scale. 

The Survey of India, like other great 
survey organisations, had its origin in the 
necessity for maps arising from military 
operations. Though there had been detached 
surveys during the early wars of Clive, it took 
a permanent shape with the appoiritment, 
in 1764, of James Rennell, who later'became 
the celebrated geographer, as Surveyor 
in Bengal, and as Surveyor-General in 
1767. Rennell based his work entirely on 
traverses, distances being chained and 
checked by astronomical observations. He 
covered with his surveys the area then in 
occupation of the British in India, and 
extended them even as far as Agra. The 
scale of his Bengal Atlas, published in 
1779 and lately reproduced in Calcutta, 
is one -inch to five -miles — a copy of which 
is on the table. Rennell retired in 1776, 
and in 1778 he brought out the first approxi- 
mately correct map of India. D’Anvillo’s 
map had already appeared in 1754, but, 
owing to lack of material, it had little 
pretensions to accuracy. . But his map is 
certainly of historic interest a$ snowing 
what was known of India at the time 
Rennell started work. The Royal Geo- 
graphical Society possesses copies of this 
map. 

As Rennell had been the father of Indian 
geography, so Colonel Lambton was the 
father of Indian Geodesy, and the originator, 
in India, of the true foundation on which 
topographical mapping should rest. It 
was not until the end of the eighteenth 
century that triangulation was recognised 
as the true basis for accurate mapping. 
Also, our Indian possessions had grown 
to such an extent that methods which were 
passable where comparatively small areas 
are concerned became inacouiate when 
applied to a large country. Lambton was 
an officer of the 33rd Regiment, and it was 
largely due to Sir Arthur Wellesley — at 
that time commanding his regiment— that 
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he was able to put forward his scheme for the operations of the Survey of ThHia. 
the substitution of triangulation for travers- have been recorded in a series of great 

ing as the basis of survey operations, volumes and reports which form a library 

Lambton began work in 1802, not without in themselves. 

opposition to the new method of triangula- For our purpose it is convenient to 

tion as opposed to traversing, and his divide the operations under three heads : — 

position was not' recognised until 1818 1. Geodesy. 



Fio. !• 


when he was appointed the first Superinten- 2. Topography and the drawing of the 
dent of the Trigonometrical Survey. He fair map. 

carried out the net-work triangulation in 3. The Reproduction and Printing of 
the neighbourhood of Madras shown on the map. 

the index chart, f^g. 1. He died in 1823 The Geodetic Branch which is represented 
at the age of seventy-two while at work by the Great Trigonometrical Survey is 
in the field — ^being succeeded by his assistant, concerned primarily with the fundamental 
Sir George Everest. From this time onward operations of survey, namely, the con- 
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struotion of the foundation for the topo- 
graphical work which is to follow. This 
oonsists in the determination with the 
greatest possible accuracy of the latitude 
and longitude of a number of points, 
permanently fixed on the ground, by 
means of first-class trianguUtion, and, at 
the same time, the determination of th^ir 
heights controlled by spirit-levelling of 
precision. 

But, in another aspect, geodesy is one of 
the most fundamental of sciences, for it 
concerns itself with the measurements of 
arcs of the myeiidian which, combined 
with arcs measured in other countries, 
give the means of determining the si/e 
and shape of the earth — ^a knowledge of 


all human endeavours arc susceptible, nor, 
indeed, was it necessary to cover the whoU 
country with points fixed with such great 
accuracy involving an inordinate expenditure 
of time and money. Sir Qeorge Everest 
devised a system which obviated these 
drawbacks. To him we owe the introduction 
of methods far ahead of his times and 
geodesy remains to this day more indebted 
to him than almost any other person. 
He conceived the idea of superseding 
the net work trianguiation by me idional 
and longitudinal chains of triangles to 
cover the country in the form of a grid- 
iron. They followed selected meridians 
and parallels of latitude enclosing quadri- 
lateral figures, so that the chains closed on 



Fig. 2. — Colby Base Line Apparatus. 


which is essential for so many different 
operations. Geodesy, therefore, is a science 
of international importance. We have here 
a ohert of the Great Trigonometrical Survey 
of India as devised by Everest. Though 
Lambton’s method of trian^Lation was a 
great advance on that of Rennell (shown 
in the neighbourhood of Madras), his net- 
work introduced certaiif technical difficulties. 
,Xt was not easy to adjust thu^e errors 
observation and of instruments to which 


themselves, thus affording a means of 
distributing errors which must be generated 
no matter how carefully the work is carried 
out. This system has remained in vogue 
to the present day. The origin of the 
Survey of India is at Kalianpore in Central 
India, near ths Sironj Base. It was hdre 
that Everest established an observatory 
in order to fix, by astronomical observations, 
the position which determines the location 
of India on the earth’s surface. 
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Where the triangles are carried across 
the flat plains^ they are small and have 
short sides — it being necessary to use 
towers to extend the field of view of the 
observer. In hilly country they are, of 
Course, as long ^ possible. The central 
spaces enclosed by the quadrilaterals are 
filled up by secondary and tertiary triangula- 
tion in order to provide sufficient points 
for the plane-table surveyors to construct 
the detailed maps. 

This triangulation is carried out by 
smaller instruments and is of a lesser degree 
of accuracy than the geodetic work on 
which it is based, but, as will be seen from 
an inspection chart, it is never necessary 
to go far from the controlling points. In 
fiat and enclosed coimtry traversing has 
to be resorted to in order to provide points 
for the plane-tablers, but, as before, it is 
controlled by the primary triangulation 
which is never far off. 

The chain of triangles extending up the 
centre of the chart from Cape Comorin 
to the Himalayas is the meridional arc 
known as the “ Croat Arc.” The portion 
lying between Bangalore and the mountains 
was used by Everest for the determination 
of the elements of the earth. It is nearly 
thirteen hundred miles long and embraces 
21® of latiti de. The triangulation is 
controlled by ten bases which arc marked 
” B ” on the chart. They are distributed 
as equally as possible over the whole 
area. These bases were measured with 
the greatest possible accuracy by an 
apparatus devised by Colonel Colby, R.E. 
(Fig. 2.) It consists of a series of compensated 
bars, each ten feet long, which, supported 
on trestles, are placed end to end, though 
not actually touching each other. They 
are, however, made optically continuous 
by a pair of microscopes — so mounted as 
to bridge the interval between the bars, 
the distance apart of the microscopes being 
accurately known. The bars can be moved 
horizontally and laterally in order to obtain 
correct alignment by means of slow motion 
screws which actuate the platforms on 
'which they rest. As the ground had to bo 
levelled for the reception of this apparatus, 
and the bars were cumbersome and expensive 
to work with, they will never be used again, 
and now are only of historic interest. In 
future, bases will be measured with invar 
tapes. The existing bases are about seven 
miles long. Futiue ones, using the invar 
tape where level ground is not necessary 


and rapidity of measurement is much 
greater, will be considerably longer — ^up to 
fifteen or twenty miles. 



Photo by C. D. Simons. 
Fia. II.- -Nojli Tower. 


A station of the (Ireai Trigonometrical Survey, 
in the plains of India, near Koorkee, from which 
several Himalayan peaks were observed. 

The original triangulation was carried 
out with theodolites 36 inch and 24 inch 
in diameter and having five reading micro- 
scopes. The tripods on which they stood 
were, except in the case of rock stations, 
supported by specially constructed isolated 
masonry pillars. The modem • substitute 
for these theodolites has a 12 inch graduated 
arc and throe reading microscopes. 

The geodetic triangulation gives extremely 
accurate, and, for topographical purposes, 
errorless, values of the latitude and longitude 
of the points shown on the chart. Their 
heights are controlled by means of spirit 
levelling of the highest precision which 
has its origin at mean sea-level determined 
by tidal observations. This is carried out 
in duplicate by independent, levellers with 
permanent bench-marks every few miles 
apart, and with special standard bench- 
marks at important places. These bench- 
marks are largely made use of foF irrigation 
and other engineering purposes. 

Besides the provision of data as described, 
the geodetic branch undertakes a series 
of tidal observations with self-recording 
tide-gauges for the determination of ti^ 
constants by harmonic analysis, from which 
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are constructed the tide -tables for the use 
of shipping in Indian waters. Tables for 
forty ports are computed by the Survey 
of India and are issued a year in advance, 
showing the predicted time and height of 
the high and low water throughout the 
year. They include the ports of Suez, 
Bushir, and Bc^rah, outside India. 

The trigonometrical branch has under- 
taken a magnetic survey of India which 
has recently been completed — though certain 
self-recording stations, registering the 
declination, horizontal force, and vertical 


of gravity, and investigations into local 
attraction. The chief object of gravity 
measurements is to give an idea of the 
relative distribution of the density of 
matter on the earth’s crust. An unequal 
distribution would mean that the general 
equilibrium, or balance, of the material 
composing the crust was upset, and, in 
consequence, the crust itself might be in 
a state of strain. As in nature there is 
always a tendency towards adjustment* 
so that to bring things back to a state of 
equilibrium we might expect earth move- 



Fig. 4. — A triangulation station on the Pamirs. 


force, are stiU maintained. A number of 
repeat stations ara also visited every year 
with a view to ascertaining secular changes. 

There are two allied investigations by 
the survey of India which are of great 
interest to us all, as Uiey relate to the 
constitution of the earth’s cryut on which we 
have to pass our existence, namely, gravi- 
metric observationa to determine- the force 


ments in such regions. 

More has probably been written regarding 
the phenomenon known as local attraction 
than on anj^ other geodetic subject. Local 
attraction exhibits itself in the effect it has 
on verticality of the plumb-line especially 
in the neighbourhood of mountain masses ; 
but a deflection of the plumb-line ynwunn 
a corresponding, apparent displacement of 
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the zenith, axid, since the declination of 
the zenith is equal to the latitude of the 
place, local attraction affects all astronomical 
latitudes. 

The Himalayan Range, with the Tibetan 
Plateau lying to the north of it, forms by 
far the greatest . topographical feature on 
earth. For this reason, India presents 
especial facilities for the study of local 
attraction. Surveys at the foot of the 
mountains show that this great mass has 
an enormous effect on the plumb-line. 
Let me try to explain how it is possible 
to ascertain that the plumb-line at the 
foot of the mountains is drawn towards 
them. Suppose we go soiith into Central 
India to ^lianpore — four hundred and 
thirty miles away from tho hills and outside 
the attraction of the now far distant moun- 
tains — and observe an astronomical latitude 


astronomical latitude, which, as already 
mentioned, is dependent on the declination 
of the zenith. The difference between 
the two latitudes is the amount of local 
attraction. The point to be emphasised 
about local attraction is not that the 
plumb-line is deflected towards the Hima- 
layan mass, but that it is not deflected 
nearly as much as the combined visible 
mass of the mountains and the Tibetan 
Plateau would appear to warrant. To 
take a concrete example — tho deflection 
at Dehra Dun at the foot of tho Himalayas 
is 31 As one second of arc is equal to about 
one hundred feet on the earth’s surface, 
this represents throe thousand one hundred 
feet. You would bo that amount out if 
you had to depend for your position on the 
astronomical latitude only, and no maps 
based on it would be accurate as regards 



Fig. «). — Survey station, Koh-i-Malik Siah. 


there. Then we shall have, we hope, a 
latitude uninfluenced by local attraction. 
This we call our “initial latitude.” Now 
we can ascertain an independent latitude 
for a point at the foot of tho moimtains, 
based on the latitude of Kalianpore, by 
measuring the actual distance between 
the two places on the earth's surface through 
the medium of a chain of triangles, such 
as you have already seen, depending on tho 
measurement of horizontal angles which 
are not influenced by local attraction, for 
it is only vertical angles that are affected. 

Latitude brought up in this way is called 
the geodetic latitude, eus oppos^ to the 


location of plicos on the earth’s surface 
•where local attraction existed. Now, if 
we compute what the deflection of Dehra 
Dim should be, taking into accoimt the 
apparent masses lying around, it works 
out to 86"', whereas it is really only SI"'. 
What is the cause of this difference ? Now, 
one of the most difficult problems the 
geologist and geodesist had to deal with was 
how the earth’s crust, which has little inherent 
strength, can support such an enormous 
weight as tho Tibetan Plateau — some three 
miles high above sea -level and several 
hundred miles wide. The theory of Isostasy, 
which the study of local attraction hits 
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called into existence, comes to the rescue, 
and puts forward the suggestion that 
mountains are, as it were, floating like 
icebergs in a kind of molten interior — or, to 
put it in another way, if they are not actually 
floating, they are constructed so that they 
would float. This is brought about on 
the supposition that the extra protruberance 
is compensated for by a defect of density 
below in the roots of the mountains, and it is 
this point that plumb-line observations 
bring out. Whatever the process which 
was at work in the building of motmtains 


of Isostasy assumes, and observations for 
local attraction seem to show that compen- 
sation does exist. If the mass north of 
Dehra Dim were completely compensated, 
according to the theory, it has been computed 
that the deflection would be only 18^, but, 
as we have already seen, it is actually 31^ 
— so that, if this theory be correct, the 
Himalayas (in this neighbourhood) may be 
said, in terms of plumb-lme deflection, to be 
short of compensation by 13^. But this mass 
represents the result of the greatest convul- 
sion the earth has ever experienced — 



Fig, 6, — Surveying in Garhwal. 


causing great masses of enormous weight 
to stand up above the general level of the 
earth, it has also brought about a compensat- 
ing deficiency below them — ^thereby making 
it possible for mountains to exist without 
putting the crust to any very considerable 
strain. Now, this so-called compensation is 
supposed to extend to a certain depth 
above which columns of equal sections, of 
the earth’s cruist have equal weights, no 
matter whether they esaerge at the surface 
of the Tibetan Plateau — ^tkree miles high — 
or at sea-level. This is what the theory 


anyhow, in its present state — so that, while 
there may be a tendency towards isotatic 
equilibrium, it may not be bo far advanced 
in India as in other j^laces — for instance, 
in the United St ites, where mountains are 
older and where this compensative action 
action has been longer at work. It mi^t 
follow that the Tibetan mass, not being 
completely compensated, is not in a condition 
to float freely, and has, therefore, to receive 
a measure of support from the crust. This 
would have the effect of setting up strains, 
and may be a contributive cause to the, 
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frequent earthquakes which occur in this 
mountainous region — ^but here we enter 
the realms of pure speculation. 

How mountains are built up in the first 
instance, and how the compensation which 
allows them to exist came about, are, as yet, 
unsolved problems. The explanation which 
the theory of Isostasy offers may be correct, 
but the problem is far from simple and 
requires extended investigation before any 
conclusive results are ai rived at. 

It is often easier to make observations 
than to give them a correct interpretation. 
This especially applies when we attempt 
to unravel the hidden workings of the 
earth’s crust. It should be mentioned 
that the description of local atti action 
here outlined has been shorn of many 
complications. It has been stated, with 
some truth, that the investigation of this 
problem has been more prolific in giving 
birth to new problems than in solving old 
ones. Too much space has, perhaps, been 
devoted to this question, but every in- 
vestigation in this connection is of vast 
importance and interest. 

We must now pass to the next division 
of our subject, namely, topography. 

Detailed mapping in the field is carried 
out entir. ly by means of the plane-table, 
which is a simple instrument admirably 
suited for small scale work such as is carried 
out in India. On it, the triangulated, or 
traverse points, are plotted in their correct 
position, with their heights written in. 
With the help of these surveyors can fill 
ill the topographical details, including the 
contours, with little or no direct measure- 
ment, by means of the method of re -section ; 
but, plane tabling is not, by any means, 
a mochemical operation. It requires, to 
produce good results, considerable artistic 
skill, good draughtsmanship, and long 
practice, combined with an “ eye for 
country.” The plane-table work is 
normally carried on in the field on the one- 
inch scale. This is subsequently enlarged 
by photography to one-and-a-half-inch to 
one mile, and blue prints are made from the 
field sections on drawing paper, and on 
this scale the work is fair-drawn in black. 

Two fair sheets are drawn — one for the 
details of the map, and one for the contours 
only. For technical reasons it is necessary 
to separate in the'first instance the contours 
from the detail. The completion of these 
two sheets with the addition of the ” colour 
pattern’* showing the colours in which 


the different features appear on the printed 
map, ends the work of the field party. 
The surveying is carried on in the cold 
weather, and the fair drawing of the work 
done in the hot season, a suitable division 
of woi'k in a country like India. 

The third, and last, division of our subject 
relates to the reproduction and printing 
of the map in colours. The original fair 
sheets, when received from the field party, 
in the reproducing office, are photographed, 
and at the same time reduced by one -third, 
namely, in the case of the normal map to 
the one -inch scale, that is, back to the scale 
of survey. This applies beth to the detail 
and the hill sheets. The object of the 
reduction is to sharpen up the line work 
and lettering of the map. From the 
negative of the detail sheet copies on glass 
are made by a process of contact printing. 
From these copies are then selected, one 
for each colour — red : roads and villages ; 
blue : water forms ; black : names, and so on. 
The example shown is one selected to serve 
as the red copy. U^ingthe “colour pattern, ’ 
already mentioned, as a guide, everything 
is painted out except those items which are 
to appear in red on the printed map. This 
process is repeated in turn on the copy 
selected for each colour. We now have 
a series of negatives each representing a 
different colour. From these a similar 
number of zinc plates are prepared by the 
helio-zincographic process, all of exactly 
the same size (since they were all made 
from the same original), so that, wlen 
printing takes place, each colour falls 
in its correct position. These plates are 
then inked up in the appropriate colours, 
and the map is printed from them, thuss 
combining the various colours. All this- 
time the contours have been kept apart,, 
as it would complicate matters too much to- 
attempt to paint them out had they not. 
been separated in the first instonoe, aa 
already described. This is the reason that 
a separate contour sheet is drawn. A zinc 
plate is now made in the same way as for the 
colours, and the contours are sur-printed 
in brown. The result is a finished map of 
each, some specimens of which are exhibited. 

The foregoing is a mere outline of the 
method employed. There are, of course, 
mcuiy details connected with the process, 
to which it is impossible to refer. The . 
maps themselves afford the best evidence, 
of the excellent work now produced by 
the Survey of India, 
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The Indian maps used for general adminis- 
trative purposes are on the one -inch and 
half-inch scales. There is also a series 
on the quarter-inch scale. The maps of 
India and Adjacent Countries are on 
the millionth scale, or about one inch to 
sixteen miles. There is a series covering 
the same area but conforming to the require- 
ments of the International Map of the 
World, to which the Indian Survey has 
contributed a large number of engraved 
sheets. There are many other maps which 
have been brought out for special purposes 
too niunerous to ^fer to here. 

A very complete and interesting exhibit 
of maps will be on view at the British 
Empire Exhibition next April. 

In conclusion, I should like to say a few 
words as regards the future of scientific 
work in India. Even in these days of 
financial stringency there will probably 
not be much difficulty in getting funds 
for map making — for the reason that the 
necessity for maps is fully recognised, 
though, from motives of economy the scale 
of survey may suffer a reduction to a 
dangerous point. Let us hope that no 
efiort will bo spared to continue the world- 
renowned scientific work of the Survey . of 
India the foundations of which have been 
so firmly laid by Everest, Walker and 
Burrard. 


DISCUSSION. 

The Chairman (Sir Thomas II. Holland), in 
opening the discussion, said Colonel Crosthwait's 
paper, like the Department which ho represented, 
left very little scope for criticism. From the title 
of the paper no doubt many of the audience had 
anticipated references to other Surveys of India 
like the Marine Survey, the Botanical Survey, the 
Geological Survey, and the Archeological Survey, 
but there was really only one department which 
was known, and properly known, as the Survey of 
India. There were many Government Engineers, 
but Colonel Crosthwait and some of his colleagues 
would state that there was only one Corps of 
Royal Engineers. His thoughts were turned by one 
sentence in the paper : Colonel Crosthwait said : 
** It is often easier to make observations than to 
give them a correct interpretation.” Experience 
showed that, on the other hand, the temptation 
to produce an interpretation was what many 
scientific men yielded to rather than the dull path 
of simple observation. It was not easy to make 
observations, and to continue doing so regardless 
of theoretical consequence without any idea of 
what the observations mi^^^rmean. It was in 
lAe cold and mechanical opi^tion of recording 
observations that tho Survey officer ezoelle4. He 


knew that his map would not be judged by 
its artistic general appearance, but by critical 
and microscopic examination of each purely 
local detail — by the geologist, by the irrigation 
officer, by the railway engineer, and even by the 
tired pedestrian. He also knew that nine out of 
ten among those who used his map and found it 
useful accepted its usefulness as a matter of course, 
requiring neither praise nor comment, but he knew 
that the tenth man who found a microscopic error 
proclaimed the great inconvenience to which it 
had put him. Yet that error might be due to any 
one of the many who had specialised shares in the 
production of the map. So the Survey officer 
had to bo not only meticulously accurate for his 
own sake, but he had to be silently loyal to his 
team. The audience were no doubt wondering what 
he (the Chairman) was driving at. It was this. 
There were two main phases of scientific operation. 
First, there was the making of observations, and, 
secondly, the theoretical speculations which 
followed. For the first stage, blind, rigid discipline 
was required of the Survey staff. For the second 
stage imagination and freedom from the bonds of 
orthodoxy might be sometimes necessary. It 
was, then, possible to see what had been the 
foundation policy which had been consistently 
maintained for over l.TO years in staffing the Survey 
of India. The Survey of India had been staffed 
by officers who had the necessary scientific founda- 
tion but who had had drilled into them also that 
form of discipline which hitherto among English 
people had been attainable only in our fighting 
Services. So far as mere maps and more records 
were concerned, any experienced critic would say 
that those products of team discipline in India 
compared favourably with those of the most 
civilised countries of the world. What about the 
other side? Had that faithful adherence to 
mechanical necessity dulled the imagination of the 
Survey officer ? Had he neglected the purely 
scientific and theoretical by-products of his work ? 
Anyone at all acquainted with the history of the 
Survey could point to a succession of officers 
who bad become distinguished in the world of 
geographical exploration, sometimes in the world 
of mathematical research, and especially, in recent 
years, in geodetic speculation, — men like Sir George 
Everest, the Thuilliers, Sir Sidney Burrard, Sir 
Gerald Lenox-Conyngham, Colonel Ryder and 
Colonel Crosthwait. Coming to the Home Survey 
there was the same type of officer, but working 
under quite different conditions, for instance, 
Alexander Ross Clarke, who had received the Royal 
Medal of the Royal Society before even he had 
been elected a Fellow. Any geodesist, English or 
foreign, would as soon think of travelling 
without Ross Clarke's treatise as a Bishop would 
think of undertaking an Episcopal visitation 
without a prayer book. Ross Clarke's figure of the 
earth had remained the standard figure for all 
geographers, until more recent gravimetric observa- 
tions had rendered necessary quite minor and local 
corrections. On the scientific side ideas had not 
always originated among Survey officers. The theory 



February 8, 19H» 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


of mountain compensation had not originated with 
the Survey, but with Archdeacon Pratt, of Calcutta, 
who had speculated on the faithfully recorded 
and very accurate results of the Survey measure- 
ment of the great Indian arc ; but it had required 
Survey officers, like Sir Sidney Burrard, Sir Gerald 
Lenox-Conyngham and Colonel Crosthwait to show 
that Archdeacon Pratt was not quite right. In 
1889, Captain Dutton, of the United States Navy, 
presented Pratt’s theory in a new form. He gave 
the idea an orthodox baptism, and a name, which 
sc.'emed to be necessary always for the respectable 
life of any scientific theory, namely, the theory 
of isostasy, to which Colonel Crosthwait had 
referred. The Survey officers in India, however, 
showed that isostasy could stand unmodified only 
when the observations were very few, or were 
wanting in the precision which was customary in 
the Survey of India. Then G. K. Gilbert of 
America, a distinguished geologist, had explained 
the anomalies which were observed by pointing 
out, in 1913, that whilst each column of the 
earth’s crust might be in isostatic equilibrium with 
all the others, the mass might be unevenly dis- 
tributed vertically, so that the plumb-line and 
pendulum would be affected differently by columns 
of exactly the same total weight in different 
areas. The credit for that ingenious suggestion 
had been given to G. K. Gilbert all the world over, 
but if one road one of the professional papers of the 
Survey of India, No. 13 of 1912 — one year before 
G. K. Gilbert published his paper — one would find 
the following remark — which was only given 
parenthetically as if it was a sort of passing thought : 
“ Assuming the doctrine of isostasy to hold, is it 
not possible that in any two columns of matter 
extending from the surface down to the depth of 
compensation there may be the same mass, and 
yet the density may be very differently distributed 
in the two columns ? These two columns, though 
in isostatic equilibrium, would act differently on 
the plumb-line owing to the unequal distribution 
of mass. The drawback to treating this subject 
by hard-and-fast mathematical formulae is that 
we are introducing into a discussion on the con- 
stitution of the earth’s crust a uniform method 
when, in reality, probably no uniformity exists.” 
That had been published without any fuss in India 
one year before G. K. Gilbert’s theory, which had 
attracted so much attention, was published in 
America. He thought it was fair to call attention 
to it because the Gilbert Theory was so continuously 
quoted in geological literature. He might also 
tell the audience that the author of Professional 
Paper No. 13, in 1912, was Colonel H. L. 
Crosthwait. He did not think it would be 
difficult to show that organisation and the 
execution of observational work, which formed 
nine-tenths of all Survey work, and which was the 
outcome of a rigid diwipline, had not inhibited the 
scientific imagination of its officers. They had 
taken their line of conduct from the first great 
Surveyor-General, Major James Bennell, who, 
with one-European and one Armenian, had produced 
the first reliable map of Bengal, and who, at the 


mature age of 23, with four European officers, 
had been entrusted with the duty of undertaking 
the larger task of a general Survey of Northern 
India. 

He had brought with him a very interesting 
document, which was a reproduction of James 
Rennell’s Journals — the Journals he took with 
him when he retired from India. They had been 
sent out by Sir Rennell Rodd, who wrs then 
Ambassador at Rome, and who was a great grand- 
son of Sir James Rennell, to the Victoria Memorial. 
When they had come into his own hands as a 
Trustee of the Memorial, he had thought them of 
sufficient interest to have them carefully edited 
and published as a separate memoir by the Asiatic 
Society of Bengal. He thought that memoir, 
which had been very faithfully ei ted by Mr. La 
Touche, of the Geological Society, was a most 
interesting document indeed. He would read one 
section in which ho was sure the audience would 
be interested: 

“ Letter to the Court of Directors, March 30* 
1767.” (It was an apology for having to pay a 
very large salary to the new Surveyor-General) — * 
“ So much depends upon accurate surveys both 
in military operations and in coming at a 
true knowledge of the value of your possessions, 
that we have employed everybody on this 
service who could be spared and were capable 
of it. But as the work must ever be Imperfect 
while it is in separate and unconnected plans, we 
have appointed Captain Rennell, a young man 
of distinguished merit in this branch, Surveyor- 
General, and directed him to form one general 
chart from those already made and such as are now 
on hand as they can be collected in. This, though 
attended with great labour, does not prevent his 
prosecuting his own surveys, the fatigue of which, 
with the desperate wounds he has lately received 
in one of them, have already left him but a shattered 
constitution. This consideration, and his being 
deprived of every means of advantage vhile ho is 
thus continually moving up and down a country 
unexplored by Europeans to the utmost risk of 
his life, we ho^e will justify us for increasing his 
salary to 300 rupees a month, which indeed may be 
considered as only a just reward for his past services 
and sufferings.” Then followed the ancient policy t 
” We beg leave to recommend it as a measure well 
worth your attention, the keeping your Corps of 
Engineers constantly supplied with young gentle- 
men properly instructed in that particular branch.” 
Rennell retired in 1776, a broken man, desperately 
wounded in a riot, and suffering continually from 
fever. The Journal made one almost tired to read 
— ^telling of the man setting off in a boat on the 
7th May in order to make a survey of the Ganges 
River at a time of the year when most Survey 
Officers should be returning for recess — out through 
the monsoon as well as the hot weather and cold ; 
never in the hills and never home on leave. There 
was a piteous letter which he wrote, asking at the 
end ol 13 years’ service, that he might be allowed 
to retire from the Service on a sufficient pmisioin. 
He was allowed to retire, and he enjoyed that- 
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penBion for 54 3 rearB ! Rennell, the faithful 
•aurveyar in the field, and a brilliant scientific 
l^ographer in retirement, was the example and the 
type which had been faithfully followed — the type 
that had made the Survey of India pre-eminent 
Among the Surveys of the world. 

Mb. a. R. Hinks, C.B.E., M.A., F.R.S., Secretary 
of the Royal Oeographical Society, congratulated 
Colonel C^thwait upon a very clear and useful 
atatement of the operations of the Survey of India 
whicli would be difficult perhaps to find elsewhere 
and which geographers would particularly welcome 
when it was published in the Society*8 Journal, 
The author, being r imodest member of that great 
Service, had not perhaps laid sufficient stress upon 
two or throe points which stood out as the great 
contributions of the Survey of India to geodesy. 
India had been for a long time the only part of the 
British Empire which had made any substantial 
contribution to the figure of the earth. The 
contribution from the British Isles had not been 
a sufficiently large arc to be of much importance, 
and until the late Sir David Gill measured part of 
the Great Arc of the 30th meridian in Africa, the 
contributions of the latitudinal and longitudinal 
arcs of India had been the only contribution of the 
Empire to a great problem which interested the 
whole world. Although the author had made some 
mention of the investigations of the deviations of 
gravity, he (the speaker) thought perhaps he had 
not laid so much stress upon it as that it was 
evident to the audience that the whole of that 
fascinating subject was due to the Survey of India 
in its origin and also in many of its developments. 
It was quite true that Americans had made great 
play with the subject since. No one would wish 
to decry the great merit of the contributions made 
by Hayford and Bowie, but in the first instance 
it had been the work of the Survey of India which, 
with the mathematical assistance of Archdeacon 
Pratt, had first called attention to the most im- 
portant fact that the mountains in the Tibetan 
Plateau did not infiuence the plumb-line nearly 
as much as would bo expected. Again, it had been 
that eminent contribution of Sir Sidney Burrard, 
and, later, the' papers of C!olonel Orosthwait and 
other officers, which had thrown so much penetrat- 
ing light and valuable criticism upon the somewhat 
artificial assumptions on the subject which had been 
made by Hayford. Those were eminent contri- 
butions of the Survey of India to the stock of great 
scientific problems of the world, and he thought 
all present would wish that particular mention 
should be made of them. They could congratulate 
Coloiiel Orosthwait upon having read such an 
interesting paper, though he had strictly avoided 
the romance with which Sir Thomas Holdich had 
treated the subject in his paper read before the 
Soqiety some years ago. There were two or three 
picturesque incidents ooni^ted with the Survey 
of India which he would ^e to mention. There 
were some well-known tables of logarithms cal- 
culated by Shortrede, and in the introduction 
it was stated that those tables had been calculated 


** in the sublime solitudes of the Western Ghats.'’ 
One Bo 3 ral Engineer had asked him : *' Do you 
know why these tables were calculated in the 
sublime heights of the Western Ghats ? Why 
was Shortrede there at all ? ” He had replied 
that he did not know, and the answer had been : 
** Because he dropped an 18-inch theodolite off the 
top of one of those towers.” He would like to know 
if there was any truth in that incident. Then again, 
there was the romantic episode of the discovery 
of Mount Everest, which hod not happened in 
the field at all, but in the Survey offices in Calcutta. 
It must have been a great moment when they hod 
found a mountain, 29 thousand feet high, sticking 
up in the Survey offices in Calcutta, because no 
one would judge from looking at the mountain 
that it was necessarily any higher than some of its 
surrounding peaks. It was amusing to think how 
their particularly ardent friend, Sven Hedin, made 
capital out of the fact that the native name of 
Mount Everest was found upon the maps of 
D’Anvillc, and how he had been at great pains to ex- 
plain to the public of Sweden that Mount Everest 
had been discovered by a Jesuit missionary more 
than 200 years ago, and that its discovery did not lie 
to the credit of the I*rotestant English. With regard 
to policy, the Survey of India w^as faced with the 
problem of ten thousand permanently snow-capped 
peaks lying along the northern frontier. They 
had to map those peaks, and provide them, as 
far as possible, with some means of reference. 
It seemed to him personally that it was the most 
interesting problem ge,Qgraphically that lay before 
the Survey, to provide a more interesting method 
of reference than that which was at present used. 
The Survey had successfully attached the name of 
the most eminent of their officers. Sir George 
Everest, to a mountain, but the trouble it had got 
into over that little matter had made successive 
Surveyor-Generals resolve that never again would 
another officer’s name, however eminent, be 
attached to a mountain. But there the Survey 
had ten thousand peaks, each of them worthy of a 
name, and at present no one had thought of a better 
method of naming them than to call them something 
like : — ” Peak 73 2 ID,*' which no one could 
call convenient in helping one to remember where 
it was, and w'hich entirely and absolutely forbade 
any poetical description of the scenery. 

Colonel Sib Gebald Lenox - Conynoham, 
F.R.S., said the scientific work of the Survey of 
India had had to be interrupted when the war 
broke out, and, so far as he knew, it had not been 
since resumed. He was not certain whether some 
^mall beginning had not been made during the 
present winter, but he would like to take the 
opportunity of saying how important he thought 
it was that that work should be resumed and 
carried on. The theory of isostasy owed its origin 
to the work in India ; first of all to Archdeaoon 
Pratt’s calculations, and the observations which 
showed that those calculations could not explain 
actual facts, and then, in 1001, to Sir Sidney 
Burrard’s IMessional Paper No* 6 of the Survey 
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of India, in which he showed that deflections of the 
plumb-line were arranged systematically, and that 
the zones of deflections of a particular character 
lay parallel to the Himalayas in such a way that 
it was impossible to doubt that the mountains and 
the deflections were both due to some common 
cause. It had been that paper of Sir Sidney 
Burrard*s which had attracted the attention of 
Mr. Hayford to the subject of mountain attraction 
and he, utilising the previous work of Hutton 
and his idea of isostasy, put the theory into a 
workable form so that it could be actually used 
for computing attractions. Using his theory, 
the United States Goaat and Geodetic Survey 
showed that the deflections of the plumb-line in 
the United States could be accounted for more 
perfectly than one would have expected. Mr. 
Hayford had then boldly asserted that the theory 
of isostasy had been proved and that is'^static 
compensation did exist. Then the Survey of India 
took up that theory and, chiefly through Colonel 
Crosthwait's own exertions, it was applied to the 
deflections there, and it was found that the 
calculated deflections did not agree with the 
observed deflections nearly so well as had been the 
case in the United States. When a theory was put 
forward and was tested, if it was found to account 
perfectly for all known phenomena, then it might 
be said that the question was settled ; the theory 
was perfect, and there was nothing more to be 
done ; but no one could possibly suppose that the 
Hayford hypothesis of isrstatic compensation was 
the last word on the subject. It was obviously 
an approximation to what might be the actual 
state of things. So what was required was to find 
those areas in which the computations did not 
apply, and then examine more carefully what 
was the state of things there, in the hope of arriving 
at a more full knowledge of the truth than that 
first approximation which Hayfortl’s theory gave. 
As the lecturer had mentioned, the results of 
computation in India did not bear out the theory 
of isostasy nearly so well as those in the United 
States. The residual anomalies were, in the 
Himalayan area, large. The average difference be- 
tween a computed and an observed deflection in the 
Himalayan area was 16 seconds, which was a very 
large quantity. Therefore it seemed of very great 
importance for the advancement of science that 
the research into deflections and gravity phenomena 
in general should be followed up. There was no 
place so well adapted for that research as the area 
in and around the Himalayas, both at the base and 
on the- outer ridges, and also further into the Hima- 
layas themselves. The Himalayan region was the 
# most favourably situated region in the whole 
world for further research into isostatic compensa- 
tion. 

Sm John O. Millbb, K.G.S.I., said the Survey 
of India was more* than a trigonometrical survey, 
and he would like the lecturer to give a little more 
information on some points. The scientifle work of 
Survey in India had been from the very beginning 
admirably done, and it. had led in recent years to 


officers such as Sir Sidney Burra^ gaining European 
reputations.. The topographical work of the Survey 
had not been equally fortunate. A great deal 
of topographical work had been done 60.or 70 years 
ago in the time of General Thuillier and others, 
but since then it had not been pushed on in the same 
way. There was apparently no pressure then 
for general maps of the country on a continuous 
plan ; either that was the case, or no person of 
sufficient eminence came to the front to insist on 
the topographical work being done. The hopeless 
condition of the topographical maps had been 
brought forward very strongly by Colonel Gore 
when he was Surveyor-General, and India really 
owed a debt of gratitude to him for having come 
forward to state that the maps would not do. 
Colonel Gore put the facts before Lord Curzon, 
who entered with great zest into the matter. 
He (Sir John Miller) had been on a Committee 
which had gone round the country to look into 
the question, and they had had the groat advantage 
of the advice and assistance of Sir John 
Farquharson, who was Surveyor-General in this 
country when the revision of the Ordnance maps 
was carried through. He desired to pay a tribute 
to Sir John Farquharson, who had been the first 
to draw up a doOnite plan of topography for 
India. He would like to ask the lecturer how 
far that plan had been carried out, or how much of 
India had been mapped, and the maps placed before 
the public ; also whether the general map of India 
was on the I -inch or ^-inch scale. There had been 
great discussions in bis time as to whether the 
general map of India should be on the 1-inch or 
^-inch scale, and 1-inch had been decided upon. 
Sir John Farquharson had raised the question of 
publishing ^-inch maps. Personally ho now thought 
it would have boon wise if ]-inoh maps had been 
adopted for ordinary use and 1-inch maps for 
special purposes. He expressed the hope that the 
Government of India would take a liberal view of 
the neces»Nity for carrying out the programme for 
the systematic mapping of India. There could not 
be the slightest doubt that the demand for general 
maps there would be much greater in the future 
than it had ever been in the past. No civilised 
country could preserve its self-respect and be 
without some general map which the traveller or 
engineer or soldier could use, and India had not 
a map of that description at present. He hqped 
there would not be retrenchment in the future in 
the Survey Department as had too often been the 
case in the past. If the Department was given a 
chance he was sure it would earn as great a reputa- 
tion in the topographical and reproducing field as it 
had in the soientifio branch. He begged to propose 
a hearty vote of thanks to Colonel Crosthwait for 
his interesting and valuable paper. * 

Sib Lionbl M. Jacob, K.G.S.I., in seconding 
the motion, thought the author had no reason 
whatever to apologise for his paper in comparison 
with that which had been r^ by Sir Thomgs 
Holdioh eight years ago. He had himself a very 
clear and pleasant recdleotion of Sir Thomas’s 
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delightful paper, but he would like to say that 
he had enjoyed himself quite as much on the 
present occasioD, and had receired perhaps more 
instruction. 

Colonel Sib Chables £. Yate, Bt., C.S.i., 
C.M.G., M.P., said he was not a surveyor and could 
not speak on all the scientific matters which had 
been raised that afternoon. He had, however, 
been thrown a good deal in the way of Survey 
ofiicers in India. He had served with Sir Thomas 
Holdioh, Colonel Gore and Colonel Talbot in all 
their survey operations, right round Afghanistan 
from Quetta to Kandahar, Kandahar to Herat, 
Herat to Balleh, Balleh to Kabul, and he had also 
been at Koh-i-Malik Siah in Seistan, the ] icture 
of which had been shewn on the screen, and no 
one had greater admiration for the work of the 
Survey of India than he himself had. There 
was one outstanding feature of the work of the 
officers of the Royal Engineers who belonged 
to the Survey of India, namely, how well and 
how thoroughly they had succeeded in training 
Indians to be scientific suiveycrs. These 
Indians with their plane tables and theodolites, 
hod been able to accommodate themselves to 
survey work and exploration, and all the hardships 
attendant thereto, in a remarkable manner. 
Many of them had done most hazardous service 
by themselves without any Royal Engineer officer 
to supervise them, so much so that when he was 
on the Council of the Royal Geographical Society 
several of those Indians received special rewards 
from that Society. He joined with previous speakers 
in hoping that the present craze for economy, 
by eliminating British officers from all Departments 
on the part of the [legislative Councils in India, 
would not have the result of unduly restricting 
the further work of the Survey in Ftidia. 

The motion was carried unanimously. 

Colonel Cbosthwait, in reply, said that Sir 
John Miller, having presided over the Survey 
Committee which had enunciated and arranged in 
1905 the Programme of the new system of mapping 
in India, knew more about the subject than himself. 
Sir John Miller had asked several questions. One 
was, to what extent that programme had been 
carried out ? The scale of Survey in the field, 
as suggested by the Committee to which he had just 
referred, had been 2 inches to the mile. That had 
very soon been dropped for financial reasons, and 
the scale was now 1-inch in the field for British 
territory, }-inch for Native States, and J-inch for 
desert areas. That was a very dangerous change 
to his mind, and should never have been adopted, 
and was to be deplored from the point of view 
of providing the country with the best maps, 
in fact, it was dangerous from every point of 
view. The military people were crying out for 
maps on larger scales, but in India the scale was 
getlfaig smaller and smaller sis time went on. 


In the last report he had seen, of 1,800,000 square 
miles, about 600,000 had been surveyed and mapped. 

The meeting then terminated. 


OBITUARY. 

Geobge William Taylob.— The Society has 
lost a Fellow of forty four years’ standing by the 
death of Mr. George William Taylor, which took 
place on December 27th last. 

Mr. Taylor was for fifty nine years connected with 
the firm of Messrs. Tuck and Company, steam 
packing manufacturers. For thirty nine years he 
was managing director and secretary, and for the 
last five years secretary only. The early days of his 
connection with this company brought him into 
close touch with Mr. J. H. Tuck, tha American 
inventor of Tuck’s patent packing, which was the 
first recognised type of engine packing. 

Apart from his business, Mr. Taylor’s interests 
were unusually varied and numerous. He was 
a very keen mason, having attained the rank of 
30th degree. He was a practical engineer, elec- 
trician, carpenter, plumber, turner (he was a 
member of the Turners* Company and incidentally 
a Freeman of the City of London), a painter in oil 
and water colours, and he was also a musician, 
being a proficient player of the piano, organ and 
cello ; and during the latter years of his life he was 
keenly interested in wireless telegraphy. 


MEETINGS OP THE SOCIETY. 


Ordinaby Meetings. 

Wednesday evenings, at 8 o’clock : — 

February 13. — H. Maxwell-Lefroy, 
M.Am Professor of Entomology, Imperial 
College of Science and Technology, “The 
Preservation of Timber from the Death 
Watch Beetle.” Sir Aston Webb, K.C.V.O., 
C.B., P.R.A., will preside. 

February 20.— Pbbcival Jambs Bur- 
gess, M.A., F.C.S., Chainnan, Rubber 
Growers’ Association, “ New Uses for 
Rubber.” Sm Stanley Bois, late Chair- 
man of the Ceylon Chamber of Commerce, 
will preside. 

February 27. — Charles S. Myers, 
C.B.E., M.D., So.D., F.R.S., Director, 
National Institute of Industrial Psychology, 
“ The Use of Psychological Tests in the 
Selection of a Vocation.” Sm Robert Blair, 
LL.D., Education Officer, ‘London County 
Council, will preside. 
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Maboh 5. — ^Majob-Gbnebal Sir Fabian 
Ware, K.C.V.O., K.B.E., C.M.G;, C.B., 
Vice-Chairman, Imperial War Graves Com- 
mission, ** Building and Decoration of the 
War Cemeteries.” Lord Askwith, K.C.B., 
K.C., D.C.L., Chairman of the Council, will 
preside. 

March 12. — Alan A. Campbell Swinton, 
F.R.S., late Chairman of the Council, 
“ Personal Recollections of some Notable 
Scientific Men.” (Illustrated by Photo- 
graphs. ) Sir Duoald Clerk, K.B.E., D.Sc., 
F.R.S., will preside. 

March 19. — R. L. Robinson, Member of 
the Forestry Commission, ” The Forests 
and Timber Supply of North America.” 
Lord Lovat, K.T., K.C.M.G., K.C.V.O., 
C.B., D.S.O., will preside. 

March 20. — Neal Green, ” The Fishing 
Industry and its By-Products.” 

April 2. — Sir Lynden Macassey, 
K.B.E., ” London Traffic.” 

April 9. — Frank Hope-Jones, M.I.E.E., 
Vice-Chairman, British Horological Insti- 
tute, ” The Fitje Pendulum.” Professor 

C. Vernon Boys, F.R.S., will preside. 

April 30. — Brigadier-General Sir 

Henry Maybury, K.C.M.G., C.B., Director 
General of Roads, Ministry of Transport, 
” Roads.” 

May 7. — J. Robinson, M.Sc., Ph.D., 
F.Inst.P., Head of Wireless and Photo- 
graphy Department, Royal Aircraft Estab- 
lishment, Farnborough, ” Wireless Naviga- 
tion.” 

Dates to be hereafter announced : — 

T. Thorne Baker, ” Photography in 
Industry, Science and Medicine.” 

Mrs. Arthur McGrath (Uosita Forbes), 
“ The Position of the Aiabs in Art and 
Literature.” Lord Askwith, K.C.B., K.C., 

D. C.L., Chairman of the Council, will 
preside. 


Indian Section. 

Friday afternoons at 4.30 o’clock : — 

February 15. — Sir Richard M. Dane, 
K.C.I.E., Commissioner, North India Salt 
Revenue, 1898-1907, and Inspector-General 
♦of Excise and Salt for India, 1907-09, ” Salt 
Manufacture in India.” The Rt. Hon. 
Lord Meston, K.C.S.I., LL.D., will preside. 

May 2. — Jocelyn F. Thorpe, C.B.E., 
D.Sc., Ph.D., F.R.S., F.I.C., F.C.S., Pro- 
fessor of Organic Chemistry. Imperial College 
of Science and Technology, ” Chemical 
Research in India.” 


Date to be hereafter announced ; — 
Bhupendra Nath Basu, M.A., Vice- 
Chancellor of Calcutta University, ” The 
Vedantic Philosophy of the Hindus.” 


Dominions and Colonies Section. 

Tuesday afternoons at 4.30 o’clock: — 

March 4. — ^Thb Hon. T. G. Cochrane, 
D.S.O., ” Empire Oil : The Progress of 
Sarawak.” The Rt. Hon. Lord Beabsted 
will preside. 

May 27. — C. Gilbert Cullis, D.Sc., 
M.I.M.M., Professor of Economic Mineralogy, 
Imperial College of Science and Technology, 
“The Geology and Mineral Resources of 
Cyprus.” 


Cantor Lectures. 

Edward Victor Evans, O.B.E., F.I.C., 
Chief Chemist, South Metropolitan Gkis 
Company, “ A Study of the Destructive 
Distillation of Coal.” Three Lectures. 
February 25 ; March 3, 10. 

Syllabus, 

Lkcture I. — February 25. — ^Tho carboniBation 
of coal considorcil as a process for distributing 
the thermal energy of the coal into therms in 
the lorm o^ gas, tar and coke. Factors which 
cansc wantage of therms in the form of gas and 
the principles underlying high ^delds of gaseous 
therms. 

Lkcture II, — ^March 3. — ^The inter-relation of 
therms in the form of gas and tar and the process 
(conditions which affect their distribution. Further 
principles underlying high yields of gaseous therms. 
The chemistry and economics of tar cracking. 

Lkcture III. — March 10. — ^The trend of develop- 
ments in carbonising processes. The de-ashing of 
roal and other factors tending to increase the 
value of the therm in the form of coke. 


Cobb Lectures. 

Monday evenings, at 8 o’clock : — 

Dr. T. Slater Price, Director of 
Research, British Photographic Research 
Association, ” Certain Fundamental 
Problems in Photography.” Three Lectures. 
March 24, 31 ; April 7. 


MEETINGS OF OTHER SOCIETIES 
DURING THE ENSUING WEEK. 

Monday, Fbbrvabt ll.. Geographical Society, 135, New 
Bond Street,' W., 8.30 p.m. Mr. L. S. 
Fortescue, “ Persian Azerbaijan and the 
western Elburz." 
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Surveyor's Institution, 12, Great George 
buuei, b p.m. 

Menus, lusuiuie ui (Scottish Section), 80, 
iumuaua crescent, Glasgow, 7.80 p.m. 
Alt. XL. Hay, ** Tne Jj^porties of some JNon- 
hurruuB Auoys." 

Umversity oi London, University College, 
Gower Stieet, W.G., 5.16 p.m. Dr. A. h. 
Paraes, " Tne Mammalian Sex-Batio." 
(ijouiure 111.). 

At jaing's Gohege, Strand, W.C., 6.30 p.m. 
itev. c. r. Hogers, ** LcclesiasticaJ Musk*.** 
(Lecture ll.). 

(1 p.m. Mon. it. Nathan, ** Henri Becque 
et Georges ue Borto-iUche.” 

5.80 p.m. Dr. K. W. Seton-^'atson, "A 
Survo> oi Boiiemian History." (Lcctuio 11.). 

Brewing, iusiiiuie oi (Lonaon Section), at the 
Lngiuuei's Club, 89, Coventry Street, W., 
7.0U p.in. Messrs. H. L. Hind and S. 
M> er, " Tne Value ot Hops from the Technical 
and economic Standpomts." 

ToESDAY, Fkukuary ' 12. .Petroleum Technologists, In- 
suiuuon of, at the Koyal Society or 
AKi'S, John Street, Adclplii, W.C., 6.80 p.m. 
Mr. C. H. McCarthy- J ores, " Llectncity 
applied to the Winning of CYude Petroleum 
wiui special roterence to th' Venangyouiig 
iield, isurma." 

Golonuii institute. Hotel Victoria, Northumber 
laud Avenue, W.C., 8.80 p.m. Hun. H. P. 
Colobatcii, “ Western Australia." 

Asiatic Society, 74, Grusvenor Street, W., 

4.80 p.m. Mr. G. Brown, " Pictures ot 
Burma." 

Bo^al institution, Albemarle Street, W., 
6.lo p.m. Prof. J. Barcrolt, " The liespira- 
lory Pigments in Animal Lile." (Lecture 1.). 
Photugrapiiic Society, 86, Kusvell Squaie, 
W .c., 7 p.ii.. Dr. C. is). K. Mccs, " Hesoarch.*' 
Mechaitical Engineers, Institution ol (Glasgow 
Branch), Koyal lechmeal Collcgi, Glasgow, 

7.80 p.m. Prof. S. P. Simth, " The 
Jbiiectntication of Railways in Foreign 
Countries." 

Welding Engineers, Institution of, at the 
Institute ot Marine Knglnoi'rs, 86, The 
Miuones, Tower Hill, E., 7 p.m. Mr. J. R. 
Booei, " Some Chemical Aspects of Welding." 
Metals, Jiistitiite ot (Local Branch), ChAmbei 
ot Commerce, New Street, Birmingham, 

7 p.m. IMscu'^lon on " Waste Products 
and Iiossis in the Non-Ftrrous Metal 

IlldUfttTJ 

University of London, University College, 
Gower Street, W.C,, 5.30 p.m. Mr. J. H. 
Holweg, " Modem Larnsh Lyrics, 1870- 
1920." (Lecture 11.). 

6.80 p.m. Mr. N. H. Baynes, The Roman 
Empire and Itb Invaders." (Leetuni 11,). 

8 p.m. MUs E. J. Davis, "The City 
ChurchO'A and their Endowments." (Led ure 
11 .). 

6.80 p.m. Sir Bernard Fares, " Russia 
before Peter the Great to 1801." (Lecture 
IV.). 

6.30 p.m. Dr. H. W. Carr, " The Transition 
to the Relativist Conception of Nature." 
(Lecture 11.). 

5 p.m. Prof. F. C. Burkitt, "Christian 
Beginnings." (Lecture II.). 

Wednesday, Fevrdaey 13. .British Decorators, Institute 
of, Shodield, 7.80 p.m. Mr. Z. Carr, " A 
Few Impressions of Colour and Decoration 
by an Architect." 

Literature, Royal Sodoty of, 2, Bloomsbury 
Square, W.C., 6.16 p.m. 

Metals, Institute of (Local Section), Armstrong 
College, New'castle-on-Tyne, 7.30 p.m. Mr, 
A. Logan, " Propellor Brass." 

Mechanical Engineers. Institution of (Local 
Branch), Council Chamber, Birmingham, 

7.80 p.m. Discussion on "The Relative 
Advantages of Transport by Road and Rail, 
with special reference to the Future." 

University College, Gower Street, W.C., 6.80 
p.m. Prof. Geyl, " English Diplomacy in 
Holland in the AvIIlthCentury." (Lecture 
I). 6.80 p.m. Mr. I. C. Grdntahl, " Con- 

temporary NoqrogiEn Literature." (Lecture 

p.m. Mr. *8. Gibson, "Oxford 
Ubrartes." 

6 p.m. Prof. E. Pearson, "The Current 


Work of the Biometrio and Eugenics 
Laboratories." (Lecture I.). 

Thursday, February 14.. Pottery and Glass Trades' 
Benevolent Inbtituticn, at the Royal 
booiATY ov ARTS, Johu Street, Aaelphi, 
W.G., 7.46 p.m. Mr. L. King, " Decoration 
of Table and Aancy Glass Ware." 

Royal Institution, Albemarle Street, W., 

6.16 p.m. Prot. Sir W . Bragg, " Crystalline 
Structure of Organic Substances." (Lecture 
II.). 

Royal Society, Burlington House, Piccadilly, 
W., 4.80 p.m. 

Central Asian Society, at the Royal United 
Service Institution, Whitehall, 8.W., 5 p.m. 
Mr. L. S. Fortescue, " The Caspian Provinceb 
of Persia." 

Historical Society, 22, Russell Square, W.C., 

5 p.m. Annual Meeting. Address by 
President Dr. the Hon. J. W . Fortescue. 

Eloetrlcai Eugiueeis, Institution ol. Savoy 
Place, Victoria Embankment, W.C., 6 p.m. 
(Joint meeting with the Physical Society). 
DlscuHSioii on Loud-Speakers for Wireless 
and other Purposes." 

Economics and Political Sciences, Loudon 
School of, Houghton Street, Ajdwych, W.C., 

6 p.m. Sir H. L. Smith, " ^e Economic 
Laws of Art Production." (Lecturb V.). 

Antiquaries, Society ot, Burlington Bouse, 
Piccadilly, W., 8.30 p.m. 

Metals, Institute of, at the Institute of Marine 
Engineers, 85, Minoiies, E., 8 p.m. Mr. 
W. B. (71arke, "Metals for Lamp Manu- 
facture." 

University of London, University College, 
Gower Street, W.C., 6.30 p.m. Mr. 1. 
BJdrkhagen, " Modem Swedish Ptose 
Authors." (Lecture ii.). 

5.16 p.m. Prot. J. E. G. de Montmorency, 
" Comparative Customary Law of Europe 
and Asia." (Lectuie IV.). 

8 p.m. Prof. H. E. Butler, " Roman Private 
Lite." (Lecture IV,). 

At King's College, Strand, W.C., 6,30 p.m. 
Dr. E. W. Scripture, “What the \oice 
looks like." (Lecture I.). 

5.30 p.m. Pnneo D. S. Mucky. "The 
History of Russian Literature. (Lecture 
IV.). 

At the Loudon School of Medicine for 
Women, Hunter Street, W.C., 5 p.m. Prof. 
W. C. Ciilhs, " Respiratory Exchanges." 
(Lecture IV.). 

Friday, February 15.. Royal Institution, Albemarle 
Street, W., 9 p.m. Dr. J. H. Jeans, "The 
Origin of the Solar System." 

Medical Ofticers ot Health, Society of, I, 
Upper Montague Stiect, W .C., 6 p.m. 
Prot. G. Dreyer, "Some Principles under- 
lying Bucteriolo^cal Immunity and Vaccine 
Therapy." 

Metals, Institute of (Local Section), at the 
Albany Hotel, Fargate, Sheflicld, 7.45 p.m. 
Joint Meeting with Institute of British 
Foundrymen. 

(Local Section), at University College, 
Singleton Park, Swansea, 7.16 p.m. Prof. 
C. H. Desch, "Fatigue and the Elastic 
Limit." 

Mechanical Engineers, Institution of, Storey’s 
Gate, 8.W., 7 p.m. (Informal Meeting.) 
Mr. A. B. L. Choritou, " The Possibility 
of Internal Combustion Locomotives." 
University of London, University College, 
Gower Street, W.C., 5 p.m. Prof. J. Robert- 
son, "The Influence of Improved Town 
Planning and Housing in Public Health." 
(Lecture III.). 

At King’s College, Strand, W.C^ 6.80 p.m. 
Dr. H. Lamb, "Tlie internal Constitution 
of the Earth." (Lecture I.). 

6.30 p.m. Prof. R. W. Seton-Watson, " The 
Rise of Nationality in the Balkans." (Lecture 
IV.). 

Saturday, February. 16.. Royal Institution, Albemarle 
Street. W., 8 p.m. Dr. B. S. Balt, " The 
Last Years of the Scottish Parliament." 
(Lecture II.). 

London County Council, Horniman Museum, 
Forest Hill, S.E., 3.30 p.m. Miss C. A. 
Raisin, " Glaciers and Ice Work of the Past." 
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All communications for the Society should be addressed to the Secretary^ Johru 


FUND FOR PURCHASING AND 
RENOVATING THE SOCIETY’S HOUSE. 


The South Metropolitan Gas 
Company 


105 0 


Nine lists of subscriptions to this fund 
have been published from time to time 
in the Journal ;* and a desire has been 
expressed by a number of Fellows that a 
complete list giving all the contributions 
up to the present date should be issued. 

It will be seen that the amount received 
isnow £42,803 17s. 5d. The cost of the free- 
hold and legal expenses was £42,560, while 
the renovations, architect’s fees, and fur- 
niture for the library accounted fora further 
£8,450. It is, therefore, still necessary 
to raise over £8,000, and the Coimcil are 
exceedingly anxious to see this reduced 
as rapidly as possible. They desire to take 
this opportimity of thanking those Fellows 
who have already subscribed to the Fund — 
many of them with great generosity ; 
and they earnestly appeal to those whose 
names have not yet appeared on the sub- 
scription lists to assist them in paying off 
the debt. 

LIST OF SUBSCRIPTIONS. 


Ralph B.ocklebank, Esq., J.P. 


D.L 

100 

0 

Messrs. Bryant & May, Ltd. . . 

100 

0 

The Clothworkei*s’ Company . . 

100 

0 

Khoo Sian Ewe, Esq., 

100 

0 

Sir Robert A. Hadfield, Bt., D.Sc., 



F.R.S 

100 

0 

Viscount Hamblcden. D.L. 

100 

0 

William John Leonanl, Esq. 

100 

0 

Thomas McMorran, Esq. 

100 

0 

Gwyn Vaughan Morgan, Esq. . . 

100 

0 

John Speak, Esq. 

100 

0 

Sir George Sutton, Bt. . . 

100 

0 

Nusserwanjee Nourosjee Wadia, 



Esq.,C.I.E 

100 

0 

Sir Henry Trueman Wood 

100 

0 

Miss Julia Liiidley 

60 

0 

Messrs. Coutts and Company . . 

52 

10 

The Drapers’ Company 

52 

10 

Vicount Elveden, C.B., C.M.G., 



M.P 

50 

0 

The Grocers’ Company . . 

50 

0 

Major Sir Humphrey Leggett, 



D.S.O., R.E 

50 

0 


£ s. The Hon. Richard Clere Parsons 50 0 


Anonymous . . . . . . 30,000 0 William Henry Maw, Esq., LL.D., 

The Hon. Sir Charles A. Parsons, M.Inst.C.E. . . . . . . 30 0 


K.C.B., LL.D., D.Sc., F.R.S. . . 2,500 0 

Lord Boarsted, D.L. . . . . 1,000 0 

Sir Dugald Clerk, K.B.E., D.Sc., 

F. R.S 1,000 0 

The Earl of Iveagh, K.P., 

G. C.V.O., LL.D 1,000 0 

Viscoimt Leverhulme, LL.D. . . 1,000 0 

Alan A. Campbell Swinton, Esq., 

F.R.S 1,000 0 

Sir George T. Beilby, LL.D., 

F.R.S 500 0 

T. N. Muthiah Chetty, Esq. . . 500 0 

The Goldsmiths’ Company . . 250 0 

The Gas Light and Coke Company 200 0 

LordBlyth 105 0 

Charles William Dyson Perrins, 

Esq., J.P. ... .. .. 105 0 

* See Journals of December 2nd, 1921, January 
13th. February 24t'h, May 6th, July 14tih, and 
November 17th. 1922, February 9th. ajid July 20th, 
1923, and January 11th, 1924. 


Sir Ed wal’d Davson 

26 

5 

The Skinners’ Company . . 

26 

5 

Sir Alfred Yarrow, Bt., 



M.Inst.C.E. 

26 

5 

Onward Bates, Esq. 

25 

0 

Edward Dent, Esq. 

25 

0 

H. Lewis Doulton, £3sq. . . 

25 

0 

Peter MacIntyre Evans, Esq., 



LL.D. . . • . . . 

25 

0 

Frederick Lamplough, Esq. . . 

25 

0 

Hon. Raja Reshee Case T^aw* 



C.I.E 

25 

0 

Sir Charles Herbert Theophilus 



Metcalfe, Bt. . . 

25 

0 

H.H. The Maharaja of Patiala, 

t 


G.C.S.I., G.C.I.E., G.B.E. . . 

25 

0 

Khaw Joo Tok, Esq 

25 

0 

Sir Harry James Veitch . . 

26 

0 

James N. Warrington, Esq. . . 

25 

0 

John Slater, Esq., F.R.I.B.A. . . 

21 

0 
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Sir Robert Usher, Bt. . . 

21 

0 

Hyokichi Nananii, Esq. . . 

10 

0 

Sir Richard Vassar-Smith, Bt., 



Henry Joseph Ogden, Esq. 

10 

0 

B.L. • • 

21 

0 

Hon. Lau Chu Pak, J.P. 

10 

0 

Alexander Bremner, Esq. 

20 

0 

The Raja of Parlakiinedi 

10 

0 

Sir Shapoorji Broacha . . 

20 

0 

Capt. James Charles Richards.. 

10 

0 

Heniy Bubb, Esq., J.P. . . 

20 

0 

John Sanders Slater, Esq.jM.A., 



Lady Clerk 

20 

0 

B.L. 

10 

0 

Lord Foley 

20 

0 

Charles Stewart 'Frail 1 Silence, 



Sir Henry Ledgard 

20 

0 

Esq. 

10 

0 

Mrs. A. E. Llewollin 

20 

0 

K. Sumitomo, Esq. 

10 

0 

Rajasaheb of Mndhol (Sir 



Alexander Walker, Esq, . . 

10 

0 

Malojirao N. Ghorapade, 



Alan S. Cole, Esq., C.B.. . 

6 

3 

K.C.LE.) ' 

20 

0 

Sir Frank Baines, (\V.O., C.B.E. 

5 

5 

W. Sykes, Esq. . . 

20 

0 

Mf^ssrs. G. Bell & Sons, Ltd. 

6 

6 

Carmichael Thomas, Esq. 

20 

0 

Harold Malcolm Duncan, Esq.. . 

5 

5 

John Augustus Voelcker, Esq., 



Frederick Edward Eiloart*, Esq. 

5 

5 

M.A., Ph.D., F.I.C 

20 

0 

E. A. Elias, Esq 

5 

5 

Henry Wagner, Esq. 

20 

0 

Herbert Foot, PJsq. . . . . ‘ 

5 

5 

In Memory of Richaid Roberts . . 

15 

15 

John Hughes, Esq. 

5 

5 

Professor J. Uri Lloyd, Ph.D., 



Charles Innes, Esq., B.Sc. 

5 

5 

LL.D 

14 

19 

William McIntyre, Esq. . . 

5 

5 

“ R.P.S.” 

12 

10 

Thomas B. Mackenzie, Esq., 



Frank Bailey, Esq. 

10 

10 

M.LMech.E 

6 

5 

Nathaniel (leach Burch, Esq. . . 

10 

10 

Edward N. Mackley, Esq. 

5 

5 

Major-Gen. Sir Percy Z. Cox, 



Thomas Muddiman, Esq. 

5 

5 

O.C.M.G., G.C.I.E., K.C.S.I. 

10 

10 

Ashley Edward Oram, Esq. 

5 

5 

William Henry Flanagan, Esq. . . 

10 

10 

Edward Paniell, Esq. . . 

5 

5 

Henry A. Haviland, Esq., M.B. 

10 

10 

Charles Henry Quittenton, Esq. 

5 

5 

Sir Claude Hamilton Archer Hill, 



Alexander Ross; Esq. . . 

5 

5 

K.C.S.I., C.I.E 

10 

10 

Mrs. E. R. Stephens 

5 

5 

George William Macfarlane, Esq. 

10 

10 

Henry Allan Steward, Esq. 

5 

6 

Captain W. N. McClean . . 

10 

10 

Colonel Robert. J. StordVt C.B.E., 



Henry Morley, Esq. 

10 

10 

D.S.O 

5 

5 

Thomas Whitehead, Esq. 

10 

10 

William Alfred Surridge, Esq. . . 

5 

5 

Ernest H. Winstone, Esq. 

10 

10 

Louis Benjamin Tait, Esq. 

6 

6 

Alexander James Anderson, Esq., 



Harry Houlton Vivian, Esq., J.P. 

5 

5 

C.S.I 

10 

0 

Gilbert Christopher Vyle, Esq. . . 

5 

5 

George Percival Baker, Esq. 

10 

0 

Commander iWjamin White - 



John Milne Barbour, Esq., M.A., 



house, R.N. . . 

5 

5 

J.P 

10 

0 

Arthur Edward Williams, Esq. . . 

5 

5 

Sir Steuart Colvin Bayley, 



Lieut. -Col. Sir A. T. Wilson, 



G.C.S.I., C.I.E 

10 

0 

K.C.LE., C.S.I., C.M.G., 



Byron Brenan, Esq., C.M.G. . . 

10 

0 

D.S.O 

5 

5 

L. J. Cadbury, Esq. 

10 

0 

Lord Askwith, K.C.B., K.C., 



Alexander Ernest Carroll, Esq., 



D.C.L 

5 

0 

Assoc.M.Inst.C.E. 

10 

0 

• Brig. -General A. C. Bailward . . 

5 

0 

Sir Valentine Chirol 

10 

0 

St^phane Barlet, Esq. . . 

5 

0 

Somers Clarke, Esq., F.S.A. . . 

10 

0 

Sir Charles Stuart Bayley, 



James Colquhoun, Esq 

10 

0 

G.C.I.E., K.C.S.I 

5 

0 

Professor Simon Henry Gage . . 

10 

0 

William Bennett, Esq., J.P. . . 

5 

0 

Charles Gow, Esq. 

10 

0 

Sir John Benton, K.C.LE., 



Walter Geofbrey Jackson, ESsq. . . 

10 

0 

M.Inst.C.E. 

5 

0 

j^hangir K. B. Mehta, Esq. . . 

10 

0 

Captain Harry Beresford-Jones, 



G. K. Menzies, Esq^. . . 

10 

0 

M.B.E., J.P. 

5 

0 

Sir R. N. Mookerjee, K.C.I.E.. . 

10 

0 

Sir Walter W. Berry, K.B.E. . . 

5 

0 

Arnold Louis Mumm, l^q. 

10 

0 

George Corderoy, Esq. . . 

5 

0 

Hisahairo Naito, Esq. . . 

10 

0 

Charles Frederick Courtney,' Esq. 

5 

0 
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S. Djgby, Esq., C.T.E. . . 

5 

0 

Francis Gyde Heaven, Esq. 

3 

3 

Hormusjeo Cowasjee Dinshaw, 



Col. Sir Thomas Hungerford 



Esq., O.B.E., M.V.O 

5 

0 

Holdich, R.E., K.C.M.G., 



Sir William Duke, G.C.I.E., 



K.C.I.E., C.B., D.Sc 

3 

3 

K.C.S.I. 

5 

0 

K. R. Kutar, Esq. 

3 

3 

Jamas Filshill, Esq. 

5 

0 

Richard William May, Esq. 

3 

3 

Colonel Herbert A. Foster 

6 

0 

Ernest Miller, Esq. 

3 

3 

Thomas Foster, Esq. . . 

5 

0 

Charles Herbert- Moss, Esq. 

3 

3 

Selwyn Howe Fremantle, Esq., 



James E. Needham, Esq., O.B.E. 

3 

3 

C.S.I., C.I.E., V.D 

5 

0 

Richard Henrv Taylor, Esq., 



Kentatsu Fiijikura, Esq. 

5 

0 

O.B.E. .. ‘ 

3 

3 

Mrs. Horace Gray. . 

5 

0 

Robert Thomson, Esq. . . 

3 

3 

Thomas L. Gray, Esq. . . 

5 

0 

George Harvey Whymark, Esq. 

3 

3 

H. B. Greenwood, Esq.. . 

5 

0 

James Erskine Aird, Esq. 

3 

0 

Donald Giuin, Esq. 

5 

0 

Victor Bayley, Esq., C.T.E., 



Kenneth Phipson Hawk 8 le 3 ^ Esq., 



Assoc.M.lnst.C.E. 

3 

0 

M.Inst.C.E 

5 

0 

Edward John Boulton, Esq., 



G. K. Hugon, £2sq. . . * . . 

5 

0 

A.M.I.Mech.E., M.Inst.Met. . . 

3 

0 

Lieut. -Colonel Christian B. 



George Futvoye Francis, Esq. . . 

2 

10 

Hunter . . 

5 

0 

Peter Abel, Esq. . . 

2 

2 

J. Harry Johns, Esq. 

5 

0 

William Anderson, Esq., J.P. . . 

2 

2 

C. T. Courtney Lewis, Esq. . . 

5 

0 

Fred Henry Andmws, Esq, 

2 

2 

Major-Greneral Beresford Lovett, 



Fred E. V. Beanes, Esq. . . 

2 

2 

C.B., C.S.I 

5 

0 

Cecil Brown, Esq., M.Inst.C.E. . . 

2 

2 

John Wankivn MeConnel, Esq., 



Daniel Buckney, Esq. . . 

2 

2 

M.A. . . ‘ 

5 

0 

Charles F. Chettle, Esq. . . 

2 

2 

Khan Bahadur H. M. Malak . . 

5 

0 

Frank Christy, Esq. 

2 

2 

J . Henry Mon k. Esq. 

5 

0 

Harold Linter Cole, Esq. 

2 

2 

Richard Alexander Murdoch,Esq. 

5 

0 

John Francis Costello, Esq. . . 

2 

2 

William Nmm, Esq. 

5 

0 

Professor Arthur William 



Hon. Mr. Justice T. W. 



Crosslev, C.M.G., D.Sc., Ph.D., 



Ricliardson 

6 

0 

F.R.S. 

2 

2 

J. W. Richardson, Esq. . . 

5 

0 

A. G. Cryer, Esq. 

2 

2 

Lord Sanderson, G.C.B., 



Charles R. Darling, Esq.. 



K.C.M.G 

5 

0 

A.R.C.S.I. . . . . 

2 

2 

Mrs. Bernard Shaw 

5 

0 

J. S. Dhunjeebhoy, Esq. 

2 

2 

Raja Bahadur Naba Kishore 



Vemey Drew, Esq. 

2 

2 

Chandra Singh . . 

5 

0 

J. D. Garrett, Esq. 

2 

2 

George Tjawrence Stewart, Esq., 



William R. Alexander Harris, Esq. 

2 

2 

M.A 

5 

0 

Alfred Edward Hayes, Esq. . . 

2 

2 

J. S. Taylor, Esq. 

5 

0 

Joseph Lawrence Hill, Esq., B.A., 



Luke Thomber, Esq. 

5 

0 

Assoc.M.lnst.C.E. 

2 

2 

Lieut. -Colonel Henry Edward 



James Laird, Esq. 

2 

2 

Tyler, R.E. . . 

5 

0 

George Frederick Lake, Esq., 



George S. Watson, Esq 

5 

0 

L.R.I.B.A 

2 

2 

William Young Westervelt, Esq. 

5 

0 

John Thomas Lewis, Esq. 

2 

2 

Denis Ripley Broadbent, Esq., 



Ernest George Mardon, Esq. ^ . 

2 

2 

A.M.I.E.E., A.M.I.M.E. 

4 

4 

Mrs. M. Katherine Marshall 

2 

2 

John Ciceri Smith, Esq. . . 

3 

10 

Matthew Dale Neil, Esq. 

2 

2 

John Ashford, Esq., M.I.Meoh.E. 

3 

3 

Kendall Park, Esq. • • ^ 

2 

2 

Robert C. Bristow, Esq. . . 

3 

3 

Frank John Pickthall, Esq. . • 

2 

2 

A. Chaston Chapman, Esq., 



Harvey B. Robarts, Esq., M.A., 



F.R.S. •• •• •• 

3 

3 

F.R.G.S 

2 

2 

IJeut.-Col. Henry Langrishe 



John Verrall Shanks, Esq. 

2 

2 

Cottingham 

3 

3 

John Smith, Esq., M.I.Mech.E. . . 

2 

2 

Hylton B. Dale, Esq 

3 

3 

Harold Bayldon Smith, Esq., 



Walter Charles Hancock, Esq. . . 

3 

3 

A.RJ.B. A 

2 

2 
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Captain Edwin Frederick Stovell 

2 

2 

George Andrew Matzinger, Esq. 

1 

1 

Godfrey Glenton Sykes, Esq. . . 

2 

2 

Harry Algernon Needham, Esq. 

1 

1 

Thomas Tucker, Esq., F.C.S. . . 

2 

2 

Edward George Phillips, Esq. . . 

1 

1 

Harry Coward Philip Venables, 



Christopher Charles Powell, EJsq. 

1 

1 

Esq. 

2 

2 

Wilfrid Levison Randall, Esq. . . 

1 

1 

Captain Edward William Wake- 



Frank R. Ridley, Esq. . . 

1 

1 

field 

2 

2 

F. G. Royal-Dawson, Esq., 



Francis John Waring, Esq., 



M.Inst.C.E 

1 

1 

C.M.G., M.Inst.C.E 

2 

2 

Charles V. G. Scott, Esq., M.A., 



A. J. Wright, Esq., L.D.S., 



M.Inst.C.E. 

1 

1 

D.M.D 

2 

2 

Louis Starr, Esq., M.D., LL.D.. . 

1 

1 

Charles W. Braine, Esq. . . 

2 

0 

Herbert L. Storey, Esq., D.L. . . 

1 

1 

Rainchundra Nursey Divecha, 



Joseph W. T. Vinall, Esq., 



Esq., A.M.l.Mech.E. . . 

2 

0 

A.R.C.A 

1 

1 

J. J. Elmer, Esq. . . 

2 

0 

Edward Howard Wilkins, Esq. . . 

1 

1 

Inayatullah Khan, Esq., M.A. 

2 

0 

David Amot, Esq. . . 

1 

0 

John Ring, Esq.. . 

2 

0 

J. Melrose Amot, Esq. . . 

1 

0 

Mrs. W. J. Starr 

2 

0 

Samuel Athim, Esq., 



Miss Jessie Smith Trumpour, 



Assoc.M.Inst.C.E. 

1 

0 

M.D 

2 

0 

Colonel Alexander W. C. Boll . . 

1 

0 

Francis Wright, Esq. . . 

2 

0 

Samuel Chapman, Esq. . . 

1 

0 

Senor Narciso Xifra 

2 

0 

Colonel Malcolm H, Crump 

1 

0 

Joseph S. Ryan, Esq. 

1 

17 

Henry A. Fleuss, Esq. . . 

1 

0 

Theodore Kemp, Esq. . . 

1 

10 

A. E. Gibbs, Esq. 

1 

0 

W. Alexander, Esq. 

1 

1 

Pandit Sri Krishen Guilu, M.A., 



Anonymous 

1 

1 

M.Inst.C.E. 

1 

0 

Hubert Baines, Esq., C.B.E. 

1 

1 

Johnson Haywaid, Esq. 

1 

0 

Louis S. Beale, Esq. 

1 

1 

Sahebzada Abdussanad Khan, 



Greorge Champion Bedwell, Esq. 

1 

1 

C.I.E. . . 

1 

0 

Colonel Niche Jas T. Belaiew, C.B. 

1 

1 

Geoffrey Appleby Longden, Esq. 

1 

0 

Vasudee Bhandarkar, Esq. 

1 

1 

Frederick Toed Murdoch, Esq. . . 

1 

0 

Thomas Bolas, Esq., F.C.S. . . 

1 

1 

Brig, -Gen. Sir Percy Molosworth 



Ernest Brocklebank, Esq., J.P. 

1 

1 

Sykes, K.C.I.E., C.B., C.M.G. 

1 

0 

Noel A. Brown, Esq. 

1 

1 

William Whitaker, Esq., B.A., 



John Buchanan, Esq., 



F.R.S 

1 

0 

A.M.I.Mech.E. 

1 

1 

Smaller Amounts 

5 

1 

Edward Carpmael, Esq., B.A. . . 

1 

1 

• — 


— 

Edwin John Chapman, Esq. 

1 

1 

£42,643 

0 

0 

Wilfred Arthur Coote, Esq. 

1 

1 

Interest . . . . . . . . 166 

17 

5 

Walter Septimus Curtis, Esq., 



— 


— 

M.A 

1 

1 

Total . . £42,808 

17 

5 

Carlos F. de Landero, Esq. 

1 

1 

— 


— 

Lieut. -Col. Andrew Thomas Gage, 






M.A., M.B., I.M.S 

1 

1 




Arthur R. Griggs, Esq. . . 

1 

1 




George Halford, Esq., A.R.C.A. 

1 

1 

NOTICES. 



Right Hon. Frederick Leverton 






Harris . . 

1 

1 

NEXT WEEK. 



James Stewart Henderson, Esq. 

1 

1 




Sir Ernest Montague Hughman . . 

1 

1 

Wednesday, February 20th, at 

8 p.m. 

Albert Alfred Jamefi, Esq.. J.P. 

1 

1 

(Ordinary Meeting.) PercivaIj 

James 

John Jones, Esq. 

1 

1 

Burgess, M.A., F.C.S., Chairman, Rubber 

J. R. Kirk, ]|^q. . . 

• 1 

1 

Growers’ Association, “ New Uses 

For 

Herbert Louis Leach, Esq. 

1 

1 

Rubber.” Sir Stanley Bois, President, 

David Thomas Livedby, Esq. . . 

I 

1 

Ceylon Association in London, will preside. 

Arnold Lupton, Esq. *. . . * 

1 

1 

Further particulars of the Society’s 

Percy Hamilton McKay, Esq. . . 

1 

1 

Meetings will be found at the end of ^is 

Percy Edward Marshall, Esq. . . 

1 

1 

number. 
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INDIAN SECTION. 


A meeting of the Indian Section Com- 
mittee was held on Monday, February 4th. 
Present : Sir Edward A. Gait, K.C.S.I., 
O.I.E., Ph.D., in the chair; Sir George S. 
Barnes, K.C.B., K.C.S.I., Sir Thomas J. 
Bennett, C.I.E., Mr. Laurence Currie, M.A., 
J.P., Sir William Duke, G.C.I.E., K.C.S.I., 
Sir Thomas H. Holland, K.C.S.I., K.C.I.E., 
LL.D., D.Sc., F.R.S., Major-General Bores- 
ford Lovett, C.B., C.S.I., Major H. Blake 
Taylor, C.B.E., and Colonel Sir Charles E. 
Yate, Bt., C.S.I., C.M.G., M.P., with Mr. 
S, Digby, C.I.E., Secretary of the Indian and 
Dominions and Colonies Sections. 


NINTH ORDINARY MEETING. 

Wednesday, February 6th, 1924 ; Lord 
Askwith, K.C.B., K.C., D.C.L., Chairman 
of the Council, in the Chair. 

The following candidates were proposed 
for election as Fellows of the Society : 
Elston, Frederic, l^ndon. 

Mant, Sir Reginald ArUiur, K.C.I.E., C.S.I., 
I^ondon. 

Smith, Frederick HichanI, Hampden-in-Ardeii. 
Young, Brig.-Oeraeral Henry Alfred, C.I.E., 
G.B.E., Exmouth. 

The following candidates were duly 
elected Fellows of the Society 
Bailey, Charles Henry, Chepstow, Mon. 
Ohamberlain, Clark W., A.B., Ph.D., Granville, 
Ohio, U.S.A. 

Oharawanamuttu, V. Edward, A.C.P., Kotahena, 
Colombo, Ceylon. 

Cutner, Mrs. Frances Maud Mayfield, London. 
Davis, Cecil, London. 

Edwards, Kenneth C., Chester. 

Evans, Samuel, Johannesburg, S. Africa. 

Fuge, Captain William Valentino Oreatraks, Cairo, 
Egypt 

Graham, Arohibald, Oxford. 

Gray, Arthur Wellington, Ph.D., Delaware, U.S.A. 
Gray, Major-General William du Gard, C.B., J.P., 
Dulverton, Somerset. 

Hooker, Dr. Samuel Cox, Brooklyn, New York, 
U.S.A 

Jones, Arthur Cadbury, London. 

Khadir Meera Sahib, S.K.I., Salem, India. 

, Kimbell, Alfred Edward, London. 

Klein, Millard A., Ph.D., Stockton, California, 
U.S.A. 

McGregor, Dr. Robert, Michigan, U.S.A. 
McLaughlin, Professor George D., Cincinnati, 
Ohio, U.S.A. , 

Matthews, William Cooper, Stafford. 

Morley, Henry Thomas, Reading. 

Morrison, Francis, B.So., London. 

Morse, Charles, K.C., D.C.L., Ottawa, Canada. 


Plummer, Professor Henry Stanley, M.D., 
Minnesota, U.S.A. 

Pullen, Hugh C. G., Rio do Janeiro, S. America. 
Ramsay, Dr. William Miller, Nausori, Fiji. 

Rose, Joseph William, Bath. 

Rose, Mrs. Ruth Starr, Maryland, U.S.A. 
Rosenborg, Charles Conrad Constantine, M.D., 
Oregon, U.S.A. 

Sahni, D. C., M.A., Patiala, India. 

Spencer, Walter T., London. 

Tatham, Francis John, London. 

Townson, Rev. C. H., M.A., Warminster. 

Ward, Sir Thomas Robert John, (J.I.E., M.V.O., 
London. 

A paixjr on “ The Earthquake and the 
Work of Reconstruction in Japan ” was 
read b^' Mr. Iyemasa Tokucjawa, First 
Secretary to the Japanese Embassy. 

The i>aper, which was illustrated by 
cinematograph films, will l3c published in a 
subsequent number of the Journal. 


COMPETITION OF INDUSTRIAL 
DESIGNS. 

Particulars of the Coinj)etition of In- 
dustrial Designs to be held at the Victoria 
and Albert Museum in June, 1924, can now 
be obtained on application to the Secretary, 
Royal Society of Arts. Over £1,000 will 
be offered in Travelling Scholarships and 
Money Prizes in the various sections, and 
the Society’s Diploma will be conferred 
on any candidate whose work reaches a 
very high standard of artistic ability and 
shows practical knowledge of the materials 
and processes of his trade. 


PROCEEDINGS OF THE SOCIETY. 


SEVENTH ORDINARY MEETING. 

Wednesday, January 23rd, 1924. 

Mr. G. E. Brown, F.I.C., Editor of the 
British Journal of Photography , in the Chair. 

Thk Chairman said that it was hardly 
necessary for him to introduce Mr. Albert 
Smith, because a great many people must be 
familiar with his invention of the Kinemacolor 
process of colour cinematography, whioh wsa 
first demonstrated in the Society’s Rooms 
14 or 16 years ago. The Kinemacolor process 
was the first commercially successful process 
of colour cinematography. It had its limitations, 
but it delighted a large section of the public 
for a good many years. That evening Mr. 
Smith was about to show a further development 
of colour cinematography which he had worked 
out. He did not think that Mr. SmiGi even 
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yet regarded this as the final process by any 
means, but he would be able to show the kind 
of results he had secured up to now. 

The paper reeui was : — 

CINEMATOGRAPHY IN NATURAL 
COLOURS. 

Fitbtheb Developments. 

By G. Albert Smith. 

In December, 1908, it was my privilege 
to address this Society on the subject 
of colour photography, and to exhibit a 
series of cinematograph pictures — ^the first 
of such pictiures taken in natural colours. 
On that occasion 1 went somewhat fully 
into the theories of light and colour involved 
in such questions, and I also described the 
main principles of the cinematograph. 

On the present occasion it is unnecessary 
to go over all that ground again (especially 
as I have a long programme of pictures), 
because what 1 said was fully recorded in 
the Journal of the Society (No. 2926, Vol. 
Lvn., Dec. 11th, 1908); and also because 
the fundamentals of colour photography, 
and of the cinematograph, are now more 
generally understood. For instance, 1 think 
everyone now knows that the explanation 
of the cinematograph is simply that 
successive snap-shots are taken on a moving 
band of film at the rate of 16 per second, 
and that these snapshots are then exhibited 
one after the other at such a speed (again 
16 per second) that by what is known as 
persistence of vision the successive pictures 
combine on the retina and give us the 
illusion of movement. If the pictures are 
taken at a slower rate of speed, we get the 
impression of jerky and hurried movements. 
If they are taken at a higher rate of speed — 
say 40 per second — ^we get an impiession 
of slow and dragged-out movement. 

Turning to Colour, it is well-known that 
the* superimposition on paper of three 
correctly chosen colour records will give 
a picture approximating to the colours of 
nature ; and the same results can be 
attained by the superimposition of three 
beams of coloured light passing through 
lantern slides to a white screen in a darkened 
room. The “ three-colour theory ” first 
promulgated by Thomas Young, early in 
the last century familiarised us with these 
facts, and all processes of colour photography 
and colour printing are 'based upon it. 

In my last ;^per and demonstration in 


this room, I discussed the application of 
this “ three-colour theory ” to the art of the 
cinematograph, and described careful and 
thorough tests made as far back as 1902, 
which resulted at that date in failure. The 
failure was mainly due to the fact that 
we employed three lenses, placed as closely 
together as possible, but which necessarily 
took three pictures very slightly differing 
from one another. These slight differences 
became aggressive when the pictures were 
superimposed, for they produceil coloured 
margins where overlapping occurred. 

It was next found that it was practicable 
to reduce the three colours to tivo only, 
and this fortunate fact greatly simplified 
the problem, as we shall see. JThe “ three- 
colour theory ” divides the spectrum into 
three parts, the red, the green and the 
blue -violet. In the case of prints upon 
paper to be viewed by daylight the three 
separate impressions am all necessary if 
the resulting picture is to appear at aD 
true to nature. But in the case of 
transparencies to be viewed by projection 
with some artificial light, the spectrum 
can be divided into two with very pleasing 
results. This is probably because a 
deficiency of colour at the violet end of the 
spectrum is not noticed in the absence of 
daylight. 

But when the attempt was made to 
superimpose even tliis reduced number of 
records cinematographically, accurate 
registration still proved impossible — due 
again to the pictures slightly differing from 
each other, because of the use of two 
lenses in taking. 

The next step was to take the pictures 
through one lens only, so as to ensure the 
same point of view for each, to take the 
two pictures (a rod sensation and a blue- 
green sensation) in the time usually occupied 
in taking one picture, and to do this 16 times 
per second, making 32 pictures per second 
in alternate colour vahif^s. 

The pictures were then projected on the 
screen successively at twice the usual speedy 
so that by “ persistence of vision ” the 
two-colour records would blend on the 
retina. This scheme worked very well 
up to a point. It became known as 
Kinemacolor. The system was officially 
used to record the glowing scenes of the 
Indian Delhi Durbar of King George and 
Queen Mary, in 1911-12, and exhibitions 
were given with considerable success in the 
principal cities of the world. 
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The Kinemacolor system, successful and 
pleasing though it was when well managed, 
had one or two practical drawbacks. One 
was that the film had to run in the projecting 
machine at twice the ordinary speed at 
least, so as to project 32 or more pictures 
per second instead of the 16 per second 
required for ordinary black and white 
pictures. The other and more serious 
drawback was that with rapidly rmvin^ 
things it was impossible to take the required 
two pictures (one in each colour) before 
the said subject moved, and this displacement 
of imago caused bad “ colour fringing” 
when projected on the screen. A lady 
kissing her hand from the casement window 
was apt to display a stream of red and 
green hands, ah effect which rather destroyed 
the colour charm I'esiding in the other 
portions of the picture where the action 
was less energetic. 

This “ fringing ” defect natuially led to 
the conclusion that it is absolutely necessary 
to take two identical snapshots of everything 
before it has time to move, no matter what 
its speed. Two lenses ai*e no good, because 
no matter how closely they are mounted 


together, they cannot take identical pictures. 
So what we really want is a single lens 
that takes two pictures at once ! 

A group of English experimeiiiors, 
assisted by skilled English opticians, 
succeeded after many trials, in constioicting 
an optical taking-system which secured, 
this desirable result ; and in due time 
pictures were taken by it and christened 
CiNECHROifE. Of course, in the evolution 
of the process they tried several schemes 
suggested by one and another, and as 
experience was gained gradually eliminated 
the faulty ones. The present Cinechrome 
process of taking two identical snapshots 
at once, successfully abolished the old 
fault of “fringing” due to phases of 
movement being missing ; and it is the 
Cinechrome process of colour cinemato- 
graphy which I am going to demonstrate 
to you to-night. 

But you might first like to see a simple 
diagram explaining the arrangement by 
which the two identical snapshots are 
secured. 

* Messrs, duechrome, Ltd., 8 and 9, Long 
Acre, W.O. 
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The picture to be taken is on its way 
to lens 1, but first has to pass through 
the prisms A. These are cemented together 
with a silver ruling between them. Only 
half the rays of light can pass through 
the spaces of the ruling to lens 1, whence 
they carry their image through the red 
colour filter to the cinematograph film 
AA which is nearly double the usual width. 
The other half of the rays in the prisms 
marked A are stopped by the silver lines, 
and reflected to the silver sheet, as shown 
by the dotted line. Prom this silver sheet 
i^y are again reflected at 4.5*^ down the 
path of the dotted line to lens 2, whence 
the second image passes through a blue- 
green filter and deposits itself upon the 
sensitive cinematograph film by the side 
of the other one. One exposure w'ill thus 
give us two pictures side-by-side, and 
identical in every respect. When the 
film moves through the camera by the 
ordinary cinematograph method, taking 
snapshots at the rate of 10 j)er second, we 
secure a double row of snapshots instead 
of the usual single row, and each row is a 
colour-value record derived from half of 
the spectrum. 

To view these pictures in the full colours 
of the spectrum, all we have to do is to make 
a print from the negative and run it through 
a cinematogmph projecting machine. From 
time to time, many complicated and 
expensive optical systems have been 
designed and tested, but to-day Messrs. 
Cinechrome, Ltd., use none of these. The 
present machine does not differ from the 
machines in use at the regular Cinemas — in 
fact, it can be used for ordinary black and 
white projection in any theatre, but, by 
a simple adjustment, it can take a double - 
width film when required, and by means 
of an extra lens project the two rows of 
pictures at once. By a few turns of a 
mill^ head the two lenses can be made to 
converge their beams so that the side-by- 
side pictures become superimposed on the 
screen. Each lens is provided with a colour 
filter of glass, somewhat similar to the 
filters used in the camera,, so that when 
superimposed the two halves of the spectrum 
are brought together on the sheet. If 
presently you will glance at the machine 
when working, you will see that a beam 
of red light emerges^from one lens, and a 
beam of bluish green light from the other. 
The two beams unite jtust before reaching 
the screen, and on its surface produce 


the le -composed scene, because the varying 
densities of the black and white cinemato- 
graph film intercept the beams of colour 
in varying proportions determined by the 
nature of the scene originally photographed. 

The pictures to be shown to you to-night, 
all taken by the process described, are 
mainly of the tour of H.R.H. the Prince 
of Wales recently through , India and 
Burma. 1 had the privilege of being 
attached to H.R.H.’s party as Official 
Cinematograi>hor in Colour, and by the 
courtesy of the Indian Government had 
exclusive opportunities of taking pictures 
of every event of the long tour. The 
negatives were all developed in India 
under very primitive conditions — in a bath 
room, in fact, attached to the Connaught 
Hotel, at Poona, where members of the 
technical staff of the Cinechrome Company 
worked on them at night, which was the 
only time the water could be kept cool 
enough, even with ice. 

You may ])ossibly have the impression 
that the majority of these Indian pictures 
are lacking in green ; hedges, trees and 
grass are sometimes inclined to be sandy. 
The explanation is that during the period 
of our visit, the winter, everything was very 
dry ; I only recall one fall of rain during 
the months of my journey ings in India. 
I ani informed that during the monsoon, 
or rainy period, the greens are as fresh and 
vivid as one can wish, but we wore there 
during the dry period. In case you should 
imagine that the lack of bright greens is 
due to some fault in the process used, 1 
shall start with a few rniscellanoous pictures 
taken at home, when you will at once see that 
the bright greens, which we are accustomed 
to see in nature, are satisfactorily 
reproduced. 

[At the close of the paper several reels of 
film were exhibited, chiefly illustrating the tour 
of H.R.H. the Prince of Wales in India. On 
this subject alone 3,500 ft. wore projected. In 
addition Mr. Smith showed a number of 
miscellaneous subjects, chiefly in order to 
illustrate the fact, which was not so demonstrable 
in the Indian pictures, that the process could 
reproduce adequately the greens in Nature.] 


DISCUSSION. 

The Chaibhan proposed a vote of thanks to 
Mr. Smith for his most admirable and oonvinoing 
demonstration. He thought it was obvious 
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to everyone that cinematography in colour 
was now practicable, at any rate so far as 
technical conditions were concerned. Whether 
this was a process which would satisfy the 
commercial world of cinematography was a 
matter which did not concern them at that 
meeting. He could only say that, having 
seen, he thought, a demonstration of every 
process of colour photography which had been 
offered to the public, he had never seen results 
which came near to those which Mr. Smith 
had exhibited that evening. It seemed in- 
credible that these results should have been 
obtained by moans of combination on the screen 
of two colours only. Many of those present 
would remember the results which in still 
photography were obtained years ago by Mr. 
F. E. Ives, who was a great pioneer in these 
processes. Mr. Ives employed three colours — 
red, green, and blue-violet projections. Mr. 
Ives’ colour photographs, both on the screen 
and also in his viewing instruments, were very 
beautiful ; they wore probably as beautiful 
examples of colour photography as had been 
made up to the present, but when one looked 
at some of the Him records which Mr. Smith 
had shown that evening, and particularly some 
•f the Indian landscapes, one could hardly 
believe that they were not made by the much 
more complicated three-colour method which 
Mr. Ives used more than 20 years ago. But 
he believed that Mr. Smith would agree with 
him that the problems he had to surmount had 
not been chiedy photographic problems, but 
mechanical and optical ones, the optical problem 
being to make the two images come exactl}' 
into register, and the mechanical problem that 
of showing each of the two pictures at exactly 
the same instant. 

Loud Askwith, K.C.B., K.C., D.C.L. 

(Chairman of the Council), seconded the vote of 
thanks with the greatest pleasure. If Mr. 
Albert Smith had done nothing else, ho had at 
least brought into the minds of the audience 
that evening some warmth and some colour on a 
very grey, if not black, day in the City of London. 
He had also shown the wonderful scones in 
India which accompanied the Prince of Wales’s 
tour. Looking at those photographs some people 
might think that India was quite a small country 
after all, because Mr. Smith had managed to 
show so much of it in one evening. He had 
darted from Rangoon to Mysore, then to 
, Hyderabad and to Gwalior, Nepal, Lahore, 
Peshawar and back to the starting point at 
Bombay. The costumes, the vivid colour, 
and the interesting people whom he had shown 
would, however, bring back to the mind some- 
thing of the vast ^extent of India. He was of 
opinion that perhaps the most interesting 
picture Mr. Smith had shown was that of the 
elephant procession at Gwalior, and he wondered 


whether the elephants recognised each other in 
their extraordinary dress. Mr. Smith appeared 
to be rather sorry for himself because he went 
up that steep hill at Gwalior on the back of an 
elephant, but the speaker could tell him that if 
he had walked up the hill on a hot day ho would 
have found it much worse. It was many 
years ago since he went to Gwalior, but the heat 
of the day and the climb up that hill would never 
be forgotten by him for the rest of his life. Mr. 
Smith had also done a great work in bringing 
back these photographs, because they placed 
on record, probably for all time, one of the 
most interesting journeys of the Prince during 
recent years. Conditions in India as the 
decades went by might change rapidly, and 
therefore the record was all the more valuable. 
The colour photography had an obvious 
advantage to which black and white photography 
could never pretend. It brought before them 
the marvellous colour of the East, especially 
the reds and the golds, and it also illustrated 
the sort of atmosphere and movement which 
there existed. He seconded the vote of thanks 
with much pleasure. 

The vote of thanks was accorded unanimously. 

Mb. Albbrt Smith thanked the Chairman 
and Lord Askwith for the complimentary way 
in which they had proposed and seconded the 
vote of thanks. The audience had already paid 
him the greatest compliment — that of complete 
attention — and this he appreciated most warmly. 
The Chairman had drawn attention to the fact 
that in the completion and carrying through 
of this process great mechanical difficulties had to 
be surmounted. The credit for that mechanical 
work ought to go to Messrs. Cineohrome Ltd., 
who had been engaged for such a long time in 
perfecting this process. It was to the clever 
engineers of that Company that the greatest 
part of the credit belonged. He himself had done 
his best to contribute what little knowledge and 
help he could so far as the colour part of the work 
was concerned, but the technical and mechanical 
part of it was beyond his powers. Messrs. 
Cinechrome Ltd., did not feel that they had 
reached finality in this respect, but they had 
reached a point at which the process was 
workable. The process had not been offered 
to anyone else in the commercial sense, and 
these films had not been exhibited except to 
bodies like the Royal Society of Arts and to 
officials of the India Office and elsewhere. There 
might still be a good deal of work to be done 
before the process could go before the public. 
Once more he thanked them for the kind and 
appreciative manner in which they had followed 
the paper and demonstration. 

The proceedings then terminated. 
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OBITUARY. 

Frakcis John Waring, C.M.G., M.lnst.G.E. — 
Mr. Francis John Waring died at his residence at 
Ealing on February 6th, at the age of 80. After 
being educated at King's College School, he 
proceeded to India, where he was engaged on the 
Indus Valley railway survey, and subsequently 
on the construction of the Delhi Railway. In 
1872 he went to Brazil, on his appointment to the 
Sao Francisco and Tocantins railway survey, and 
three years later he entered the service of the 
Ceylon Government as district engineer, 
subsequently becoming chief resident engineer. 
He was responsible for the construction of various 
mountain railways, and made a trigonometrical 
survey of Adam’s Bridge to connect India and 
Ceylon. 

In 1896 Mr. Waring returned to this country and 
set up in practice in Westminster. He held a 
large number of appointments, being consulting 
and inspecting engineer fu the Crown Agents for 
the Colonies for the Government railwai^ in 
Ceylon, the Malay Straits, Trinidad, Nyasaland, 
and for the Demerara, British North Borneo, 
and Central Africa Railways. He w'as awarded 
a Telford premium and a Crampton prize for 
papers read before the Institution of Civil Engineers. 

Mr. Waring was elected a member of the Royal 
Society of Arts in 1802, and he spoke in discussions 
and oontributed letters to the Journal from time 
lo time. 


NOTES ON BOOKS. 

Mechanical Road Transport. By C. G. Conradi. 

London : Macdonald and Evans. 21s. net. 

This handsome volume of 394 demy octavo 
pages, with its plates and numerous engravings 
in the text, is an exhaustive, lucidly written and 
well illustrated monograph on commercial traffic 
on the highways — i.e. both persons and goods, 
but excluding the private pleasure car. 

Direct motor traffic from source to destination, 
without change or delay at terminals — and often 
without packing, seems to offer a fascinating 
prospect for long distance delivery and for miti- 
gating congestion on the railways. Indeed, Mr. 
Conradi foreshadows the time when that progress 
in legislation which he details (p. 10), may oulmi- 
x*ate in the allowing of motor-trains on our high- 
way-'v He points out that properly designed 
road-trains, in which both the driving and the load 
are distritbuted over the whole length of the train, 
may oan> large tonnage with a minimum of road- 
wear; retimnce being made to demonstrations 
by Renardl and to the more recent triab by 
DnitnalL r 

In 1^ c/omprehensive chapter on Fuels, Mr. 
Conradi toshes on the question of gaseous fuel 
for road tra6^ and despite the theoretical economy 
of produced gag and statements regarding a com- 
“ producer ^vehicle having been run 
Mtisfactoriiy fp, two years, the author considers 
it to be e'j^tremely problematical whether such a 
system ca^ ever be a commercial success ; tbe gas 


“ producer ** being so Inherently slow to a sudden 
call for more power, to say nothing of tendency 
towards corrosion. 

Gas supplied from an outside source and either 
bagged, or under high compression comes into 
quite another category and considerable space 
and many illustrations show the various outcomes 
of the pioneer work done in this direction by Messrs. 
Barton of Beeston. Perhaps the most promising 
aspect of gas fuel is the use of grouped compression 
cylinders, and automatic release into a low-pressure 
flexible holder, as depicted by Fig. 12, p. 39. 

In a thorough and masterly manner, Mr. Conradi 
guides his readers through the long range of parts 
from the magneto to the automatic diary or work 
recorder (Fig. 180, pp. 257-8) ; from the Bantam 
truck for 10 cwts. to 6-wheel or 8-whe(d systems 
of which a portion may be disconnected (pp. 202- 
204, Figs. 121, 122, 124, 125, 133); laws and 
regulations, from the Carriers Act oif 1830 to the 
scale of taxation under the Act of 1920 ; working 
costs, from interest on capital to lubricating oil 
and waste ; and finally books or writings from 
Stuart’s Anecdotes of steam engines to O’Neill on 
Colloidal Fuel. 

The publishers and Mr. Conradi are to be con- 
gratulated on the present volume, and as road 
transport takes new aspects wo may expect new 
editions. 


The Co-ofbrative Movement in Jafan. By 

Kioshi Ogata, with a Preface by Sidney Webb. 

London : P. S. ‘King and Son. 128. 6d. 

In several respects this work is remarkable, 
as it embodies elements of research and tabulation 
which bear pertinently on vital questions of world- 
wide importance. 

Even if Dr. Ogata’s study of the recent activities 
of co-operators in Japan had been a bare history 
of the movement, it would have possessed notable 
value as a contribution to social history ; but he 
has supplemented the unbroken and sequent story 
by abundant footnotes which give particulars as to 
co-operative activities in other countries, views 
of authorities, historical or legal items, cross 
references to the text, and such numerous details 
as make the work one of altogether exceptional 
value to those who are interested in social thought 
or progress. 

The author makes it clear that the numerous 
co-operative units now existing in Japan are 
generally, or perhaps entirely, free from or inde- 
pendent of Socialistic tendency, and are spontaneous 
efforts of the industrial clasm to associate them- 
selves for mutual advantage. The Japanese 
Government, which is not favourable to Socialistic 
doctrine, rather assists the co-operators, by suoh 
aid as can be afforded without material risk or 
loss to the public funds; this aid being, in the 
main, analogous to the facilities given to the 
various building societies by the British Govern- 
ment from .about 1846 forward ; and there is 
considerable analogy between the local credit 
banks of Japan, which are the flnanoial bases of the 
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oo-operative societies, and the Starr-Bowkett 
Building Societies, of which it is said there were 
at one time more than 1000 in Great Britain 

(pp. 18-22). 

We may probably assume the co-operators of 
our Building Society period, as also the Rochdale 
pioneers, and those who laid the foundations of 
the Civil Service Supply Association, to have 
acted quite independently of any political motive 
or of any notion of promoting Socialistic doctrines ; 
and the generally favourable attitude of the 
British Governments, like that of the present 
Japanese Government, may be attributed to a wish 
to minimise Socialistic propagandism, and to 
weaken any arguments for revolutionary socialism. 
Thus, the account of spontaneous Japanese co- 
operation as told in the work before us is admirably 
illustrative of co-operation as something apart, 
as a sect, or in its separate and independent 
condition ; that is to say, in strong contrast with 
the so-called co-operative movements engineered 
in France by Godin and by Fourier, also in Great 
Britain by Robert Owen. These men were ardent 
socialists, and endeavoured to promote Socialism 
by something called co-operation, but it was 
little more than a blind obedience of the workers 
to the dicta of the well meaning autocrat who 
supplied funds and imagined schemes of social 
reconstruction. 

Prc^esBor Ogata^s scholarly method of studying 
actual events, touching on historical parallels with 
a light hand, and showing considerable diffidence 
or caution in arriving at conclusions, gives us the 
kind of treatise which is now required. 

A good example of his mode of study is to bet 
found (pp. 182-187), where he treats of the obstacles 
to oo-operative progress in Japan, and considers 
causes of failure as exemplified by some 4,000 
societies which have fallen out by the way during 
a certain period. 

This study of failures when considered in contrast 
with the much greater record of successes, as given 
in pp. 174-181, suggests a stage in social fluidity : 
a stage at which there is a very distinct tendency 
towards the survival of the better forms and the 
extinction of those subject to degenerative in- 
fluences ; “ disloyalty,” “ apathy,” ” discord,” 

** inefficiency of the elected officials” (pp. 185- 
186). 

In his story of healthy growth under this natural 
or automatic process of weeding out the unfit. 
Professor Ogata’s story seems to lead us towards 
a better understanding of the ancient concept of 
the social group. State, or administrative-unit as 
an organism. Birth, growth, death and sus- 
ceptibility to either melioration or pejoration are 
charaotoristics common to aU organisms, and if the 
above mentioned parallel is to be made to bear on 
applied economics, some method must be devised 
to give a self-extinguishing tendency to inefficient 
public departmefits, comparable to that self 
extinguishing tendency which now looms over 
inefficient private businesses, associations, or joint 
■took companies. 

The appUoation of the organism notion to the 


high senate of the ultimate or ideal state of the 
Marxians is more difficult, as, should such a state 
l» possible, and actually realised, every condition 
like competitive stress and purgation must be at 
an end. 

On the side of confident prediction as to the 
possibility and desirability of the ideal Manian 
state, the student may well read the ** Fabian 
Essays in Socialism ” (Walter Scott). The 
“ democracy and Reaction ” of L. T. Hobhouse 
(T. Fisher Unwin), suggests a doubt whether even 
a near approach to such an ideal state is possible, 
and that something comparable to a period of 
diminishing, disappearing or reversed returns may 
step in a^; an early period, and the work now under 
notice gives concrete instances of great value, 
as tending to cast indirect light on these problems. 

The South American Handbook, 1924. London : 

South American Publications, Ltd. 7s. fid. net. 

This handbook, excellently written and ex- 
cellently planned, is packed so full of information 
that in writing a short notice of it one hardly 
knows what to select for comment. Perhaps the 
most interesting pages are those which describe 
the journey across the Andes. The railroad climbs 
with wonderfully even gradients from Mollendo 
on the coast of Peru to the enormous height of 
14,688 feet, which it attains at a distance of 210 
miles from the sea. The scenery is amongst the 
grandest in the world, and this is not the only 
charm of the journey. Cuzco, which witnessed the 
rise and fall of the Inca Empire is a city of intense 
interest to the historian and arclueologist, as well 
as to the sculptor and painter. Its fortress of 
Sachsahuaman ranks among the wonders of the 
world, and it is uncertain whether it dates from 
Inoaic or pre-Incaio times. Almost every street 
in the town has remains of Incaic or pre-Inoaio 
stonework, the perfection of which fills the architect 
of to-day with admiration and amazement. 

“ It is curious,” says the Handbook,. ” after 
travelling for several days on the Southern Railway 
in the high altitudes of the Andes, to alight on the 
shores of Lake Titicaca and see at the pier a vessel 
which has the appearance and almost the size of 
an ocean liner.” The surface of the lake is some 
12,500 feet above sea level, and it was no mean 
engineering feat to bring up to this height by 
railway the various parts of the S.S. ** Inca ” 
and reassemble them on the lake. The ” Inoa ” is 
128 ft. long, and has a 4fi ft. beam, with quarters 
for 8fi first-^lass paasengers, and' is rated for 1,000 
tons of cargo. Her predecessor, the ‘*Yapura,** 
which has been navigating the lake since 1861, 
was brought all the way from the sea on backs of 
Indians and mules. 

Lake Titicaca is not only one of the largest, 
but also one of the most beautiful of inland waters. 
Some of the mountain peaks rise nearly two milee 
above the surface of the water, and the beauty ol 
the view just before sunrise, when seventy-five 
miles of perpetual snow emerge from the darkness, 
is said to be ansurpassed. 
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One Hundred Years' History of the 

Chinese in Singapore. By Song Ong 

Slang, M.A., LL.M. (Cantab.). London : 

John Murray. 

Singapore was founded as a settlement by 
Sir Stamford Raffles, on February 6th, 1810. 
At that time the population of the island 
amounted to about 150 fishermen and pirates 
living in a few miserable huts: about thirty 
of these were Chinese, and the rest Malays. In 
little more than a year the population had 
risen to ten or twelve thousand souls, principally 
Chinese. Thanks to its geographical situation, 
which has made < it extremely convenient as a 
trade depot, this increase has been steadily 
maintained until at the last census in 1021, the 
population was returned at 350,355, of Avhom 
some 70 per cent, were Chinese ; while the 
harbour, in the extent of its shipping, is one of the 
greatest in the world, the number of vessels 
entered and cleared in 1022, exclusive of native 
craft, being 11,738, with a tonnage of 18,280,270. 

The present work is described by the author 
as ** a chronological record of the contribution 
by the Chinese community to the development, 
progress and prosperity of Singapore ; of 
events and incidents concerning the whole 
or sections of that community ; and of the lives, 
pursuits and public services of individual 
members thereof from the foundation of Singa* 
porion, 6th February, 1819, to its centenary 
on the 6th February, 1919." The record has 
been divided into ten decades, and Mr. Song 
Ong Siang has certainly spared no pains in 
investigating the materials at his disposal : 
indeed, if we have a fault to find with the w'ork 
it is that there is so much detail that it is difficult 
to see the wood for the leaves. This, however, 
is a fault on the right side, and. one that it is 
difficult to avoid in a book of this description. 
The author has had to investigate the careers 
of a great many of his fellow-countrymen, and 
he has been fortunate in finding photographs 
of many of them, which certainly add a great 
interest to the volume. 

As one would expect when one considers 
their number, the Chinese of Singapore have 
been of all sorts, good, bad and indifferent. 
Amongst those first mentioned in the book was 
one who was hanged for murder at the first 
Criminal Sessions held in 1828, and from time 
to time great trouble was given to the authorities 
by the lawless secret societies which won for 
themselves an unenviable reputation, and 
flourished on vice and crime. On the other 
band a large proportion of the Chinese were 
hard-working- folk, and it was largely owing to 
their peaceful and industrious habits that the 
trade of Singapore developed as it did. Nor 
oan one help being struck by the large amount 
of public spirit among the Readers of the Chinese 
community of Singapore ; the generosity of 
the merchant princes is manifested over and 
over again, and their readinegs to contribute 


to charitable and educational institutions is 
most admirable. 

Mr. Song Ong Siang has carried out a difficult 
and laborious task with great success, and he 
leaves us with a very pleasant impression of his 
fellow-countrymen in Singapore. 


MEETINGS OF THE SOCIETY. 


Ordinary Meetinos. 

Wednesday evenings, at 8 o’clock : — 

February 20. — Pebcival James Bur- 
gess, M.A., F.C.S., Chairman, Rubber 
Growers* Association, “ New Uses for 
Rubber.** Sir Stanley Bois, late Chair- 
man of the Ceylon Chamber of Commerce, 
will preside. » 

February 27. — Charles S. Myers, 
C.B.E., M.D., Sc.D., F.R.S., .Director, 
National Institute of industrial Psychology, 
“The Use of Psychological Tests in the 
Selection of a Vocation.’* Snt Robert Blair, 
LL.D., Eklucation Officer, London County 
Council, will preside. 

March 5. — ^Major-General Sir Fabian 
Ware, K.C.V.O., K.B.E., C.M.G., C.B., 
Vice-Chairman, Imperial War Graves Com- 
mission, “ Building and Decoration of the 
War Cemeteries.’’ Lord Askwith, K.C.B., 
K.C., D.C.L., Ch(^innan of the Council, w ill 
preside. 

March 12. — Alan A. Campbell Swinton, 
F.R.S., late Chairman of the Council, 
“ Personal Recollections of some Notable 
Scientific Men.” (Illustrated by Photo- 
graphs.) Sm Dugald Clerk, K.B.E., D.Sc., 
F.R.S., will preside. 

March 19. — R. L. Robinson, Member of 
the Forestry Commission, “ The Fomsts 
and Timber Supply of North America.” 
Lord Lovat, K.f., K.C.M.G., K.C.V.O., 
C.B., D.S.O., will preside. 

March 26. — Neal Green, “ The Fishing 
Industry and its By-Products.” 

April 2. — Sir Lynden Macassey, 
K.B.E., “ London Traffic.” 

April 9. — ^Frank Hope- Jones, M.I.E.E., 
Vice-Chairman, British Horological Insti- 
tute, “ The Free Pendulum.” Professor 
C. Vernon Boys, F.R.S., will preside. 

April 30. — Brigadier-General Sir 
Henry Maybury, K.C.M.G., C.B., Director 
General of Roads, Ministry of Transport, 
“ Roads.” 

May 7.— J. Robinson, M.Sc., Ph.D., 
F.Inst.P., Head of Wireless and Photo - 
g^phy Department, Royal Aircraft Estab- 
lishment, Famborough, “Wireless Naviga- 
tion.** 
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May 14. — 

May 19 (Monday).— Sir James 
Fobtescub-Flannbry, Bt., Ex-President, 
Institution of Marine Ekigineers, ‘‘ Marine 
Intomal Combustion Engines.” The Rt. 
Hon. Lord Bbabsted will preside. 

May 21. — Pr;ofessob C. Vernon Boys, 
F.R.S., “ Calorimetry.” (Trueman Wood 
Lecture.) 

May 28.- -Mrs. Arthur McGrath (Rosita 
Forbes), “ The Position of the Arabs in 
Art and Literature.” Lord Askwith, 
K.C.B., K.C., D.C.L., Chaii'inan of the 
Council, will preside. 

Dates to be hereafter announced : — 

T. Thorne Baker, ” Photography in 
Industry, Science and Medicine.” 


Indian Section. 

Friday afternoons at 4.30 o’clock : — 

March 21.--Otto Rothfeld, I.C.S., 
“ Progress of Co-operative Banking in India.” 

May 2. — Jocelyn F. Thorpe, C.B.E., 
D.Sc., Ph.D„ F.R.S., F.I.C., F.C.S., Pro- 
lessor of Organic Chemistry, Imperial College 
of Science and Technology, ” Chemical 
Research in India.” 

Date to be hereafter announced : — 

Bhupendra Nath Basu, M.A., Vice- 
Chancellor of Calcutta University, ** The 
Vedantic Pliilosophy of the Hindus.” 


Dominions and Colonies Section. 

Tuesday edtemoons at 4.30 o’clock : — 

March 4. — ^Thb Hon. T. G. Cochrane, 
D.S.O., ” Empire Oil : The Progress of 
Sarawak.” The Rt. Hon. Lord Bearstbd 
will preside. 

May 27. — C. Gilbert Cullis, D.Sc., 
M.I.M.M., Professor of Economic Mineralogy, 
Imperial College of Science and Technology, 
“The Geology and Mineral Resources of 
Cyprus.” 


Cantor Lectures. 

Edward Victor Evans, O.B.E., F.I.C., 
Chief Chemist, South Metropolitan Gas 
Company, ” A Study of the Destructive 
Distillation of Coal.” Three Lectures. 
February 26 ; March 3, 10. 

Syttabue, 

Lkoturb I. — February 25. — ^The carboaisation 
of coal oonsidered as a process for distributing 
the thermal eneigy of the coal into therms in 
the form of gaa, tar and coke. Factors which 


cause wastage of therms in the form of gas and 
the principles underlying high yields ot gaseous 
therms. 

Lecture XI. — March 3. — ^The inter-relation of 
therms in the form of gas and tar and the process 
conditions which affect their distribution. Further 
principles underlying high yields of gaseous therms. 
The chemistry and economics of tar cracking. 

Lecture HI. — ^Margh 10. — ^The trend of develop- 
ments in carbonising processes. The de-ashing of 
coal and other iactors tending to increase the 
value of the therm in the form of coke. 


Cobb Leoturbs. 

Monday evenings, at 8 o’clock : — 

Dr. T. Slater Price, Director of 
Research, British Photographic Research 
Association, “ Certain Fundamental 
Problems in Photography.” Three Lectures. 
March 24, 31 ; April 7. 


MEETINGS OF OTHER SOCIETIES 
DURING THE ENSUING WEEK. 

MONDAY. February 18.. British Arcliltects. Royal 
luHUtutc of, at the Royal Society, Burlliitftou 
House, Plceoiliily, W., 8 p.m. Mr. Faul 
Waternouse, ** Tnc Charing Cross Bridge.*’ 
Victoria Institute, Central BuildlugH, Wost- 
iniiister, 8.W., 4.30 p.m. Prot. O. M. 
Price, “ Geology in its relation to Scripture 
Revelation.” , , 

Transport, Institute of, at the Institution of 
Electrical Engineers, Victoria Embankment, 
W.C., 5.30 p.m. Mr. R. C. Reynolds, 
•* Salient Points in Transport Accountancy.’* 
Electric^ Engineers, Institution ot, (lutormal 
Meeting), 7 p.m. Dr. B. M. Maick, 
” Electrical Development in France.” 
Faraday Society, at the Chemical Society, 
Biirlington House, Piccadilly, W., 8 p.m. 

I. Principal A. P. Laurie, ” Suggestioiw 
for a Magnetic Theory of Valency/ 2. 
Prof. T. M. i/owry, " The Electronic Theory 
of Valency. Part IV. The Origin of 
Acidity.” 3. Messrs. E. Hatschek and 

II. H. Humphry, ” On Certain Physic^ 
Differences between Sols and Gels of Agar. 

4. Profs. D. (7. Henry and A. V. Mor^, 
*• The influence of Anions In the Coagulation 
of a Negative Colloidal Sol.” 5. Messrs. 
E. B. R. Prideaiix and W. E. Crooks, “ The 
Diffusion Potentials of Benzoates and 
Salicylates and their Modification by 
Membrane of Parchment Paiier.” 

Gcngrapliical Society, Lowtlier Lodge, 
Kensington Gore, 8.W., 6 p.m. Bto. E. 
Heawood, “The Use of Watermarks In 
Dating Old Maps.” 

rulversity of London, University Colley, 
Gower Street, W.(J., 5.15 p.m. Dr. A. 8, 
Parkes, ” The Mammalean Sex-Ratio.” 
(Lecture TV.) 

At Kings College, Strand, W.C., 6.80 p.m. 
Rev. C. F. Rogers, ” Ecclesiastical Music. 
(Lerture HI.) ^ * 

5.30 p.m. Dr. E. W. Seton-Watson, ** A 
Survey of Bohemian History.” (Lecture III.) 
East India Association, Caxton HaU, 
Westminster, 8.W., 3.30 p.m. Jfr , J. C. 
French, “Continuity In Indian Art. 
TuBSDAY, February 19 . . Statistical Socl^y at the ROT^ 
Society of Arts, John Street, Adelpnl, 
W.C., 6.15 p.m. Mr. E. Y. 8aiiden» 
** Foreign Trade and Shipbuilding/* 
Illuminating Engineering Society, at the 
Royal society of Arts, John utnm, 
Adelphl. W.C., 8 p.m. Messrs. J. F. Caine 
and E. A. Marx. ” Some Aspects ^ Railway 
Lighting.” 
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Cl^lJEngln^, ^Institution of, Great George 

An^pologtcol'lnetltiite, at the Royal Society, 
Burlmgton House, Piccadilly, W., 8.16 p.m. 
Dr. H. Jones, Psycho-Analysis and 
Anthropology. 

Mineraiogicai Society, at the Geological 
Society, Burlington House, Piccadilly, Vf., 

6.80 p.m. 

Royal Institution, Albemarle Street, W., 6.16 
p.m. Prof. J. Barcroft, “The Respiratory 
Aments in Animal Lile.** (Lecture 11.) 
Photographic Society, 36, Russell Square, 
W.C., 7 p.m. Mr. P. King, “The (htmera 
and the Human Eye : a Comparison.** 

Marine Engineers, Institute of, 86, The 
Minories, E., 6.80 p.m. Mr. D. H. Owen, 
Experiment on a Cylindrical Steam Boiler 
with and without pre-iusated Air.** 
Embroiderers' Guild, at the Victoria and Albert 
Museum, South Kensington, S.W., 8 p.m. 
Capt. Kettlowell, **The Heraldry and 
Arra'igement of Banners.*' 

University of London, University College, 
Gower Sttreet, W.C., 6.30 p.m. Mr. J. H. 
Helweg,“ Modi-mDanlsli Lyrics 1H7:»-1020.** 
(Lecture HI.). 

6.30 p.m. Mr. N. H. Baynes, “ The Roman 
Empire and its Invaders.** (Lecture 111.) 
At King’s (College, Strand, W.C., 6 p.m. 
Rev. Prof. F. C. Burkitt, “ Chrlraan 
Beginnings.** (Lecture 111.) 

6.80 p.m. Sir Bernard Pares, “ Russia 
Before Peter the Great to 1 861.** (Lecture V.) 

6.30 p.m. Dr. H. W. Carr, “ The Transition 
to the Relativist Conception of Nature.** 
(Lecture HI.) 

6.80 p.m. Mr. J. R. Beard, “ Electric 
Power Mains.** (Lecture 111.) 

WlDmDAT, Fibruabt 20.. United Service Institution, 
Whitehall, S.W., 3 p.m. Air-Commander 
A. H. Clark-Hall, *^The Value of Civil 
Aviation as a Reserve in the Royal Air 
Force in the Time of War." 

Meteorological Society, 40, Cromwell Road, 
8.W., 7.30 p.m. 

Transport. Institute of, (Local Section), The 
University, Liverpool. Prof. E. R. Dewsnup 
“Some Aspects of the Problem of Inland 
Transport. 

Industrial League and Council, Caxton Hall, 
Westminster, S.W., 7.30 p m. Mr. F. 
Hughes, “Can Industry be Divorced from 
Politics ? ** 

Economics and Political Science, London 
School of, Houghton Street, Aldwych, W.C., 
6 p.m: Prof. R. Muir, “The Institutions 
of the Empire.** 

University of Londoii, University College, 
Gower Street, W.C., 6.30 p.m. Prof. 
Geyl, “English Diplomacy in Holland in 
the XVIII, Century.** (Lecture II.) 

6.80 p.m. Mr. 1. c. Grdndahl, “Con- 
temporary Norwegian Literature." (Lecture 
III.). 

6.30 p.m. Mr. J. G. Pearce, “ The Work 
of Special Libraries and Intelligence 
Bureaux in Industry." 

- 6. p.m. Prof. Karl Pearson, “ The Current 
Work of the Biometric and Eugenics 
Laboratories.** (Lecture HO 
At lUiu^s College, Strand, W.C» 6.30 p.m. 
Mr. A. Vallance, " Old Timber Houses.'* 

Thuisdat, Fibruabt 21.. Aeronautical Society, at the 
Royal Sooibtt or Arts, John Street, 
Adelphi, W.C., 6.80 p.m. Mr. H. H. 
Thomas, “ Aerial Photography and Survey." 
Antiquaries, Society of, Burlington House, 
Piccadilly, W., 8.80 p.m. 

Royal Society, Burlington House, Piccadilly, 
W., 4.80 p.m. 

Royal Institution, Albemarle Street, W., 
6.16 p.m. Prof. Sir W. Bragg, “ CiystalUpe 
Structure of Organic Substances.** (Lecture 
III.) 

Mbiing and Metallurgy, Institution of, at the 
Geological Society, Burlington House, 
'PlceadiUy, W., 6.30 p.m. 

Child StudySodety, 00, Buckingham Palace 
Road, 8.W., 6 p.m. Mr. T. *'The 

Dalton PUm ^ Practiop." 

Constructive Elifh Oontred, Society fbr, S«ex 
Hall, Strand, W.O., 8 p.m. Dr. Maude B. 
Kankin, " Why we wiat CUntM." 


Economics and Political Science, ■ London 
School of, Hougliton Street, Aiuwych, 
W.C., 6 p.m. Sir Hubert L. bmlth, ■* The 
Ecouunuc Laws of Art Proauction." 
(Lecture VI.). 

Liunean Society, Burlington House, Piccadilly, 
W ., 6 p.m. 

Chemical Society, Burlington House, Piccadilly, 
‘W., 8 p.m. 1. Messrs. T. M. Lowry and 
E. M. Richards, “The rotatory dispersive 
power of organic compounds. Part XI 
Octyl Alcohol and Octyl Oxalate.** 2 
Messrs. J. O. Cutter and T. M. Lowry, 
(a) “The Rotatory Dispersive power of 
organic compounds. Part XII. Bomeol, 
Camphor and Camphorquinone. Asym- 
metne atoms and asymmetric molecules." 

8 i) “ The Rotatory Dispersive Power of 
rganic compounds. Part XIII. Halogen- 
derivatives of camphor. Optical super- 
position in tile camphor series." 8. 
Mr. H. Hunter, “ Investigations on the 
Dependence of Rotatory Power on Chemical 
(kinstitutiou. Part XXII. Simple and 
complex rotatory dispersion.* 

University of London, University (Allege, 
Gower Street, W.C., 6.80 p.m. Mr. I. 
BJdrkhagen, “ Modem Swedish Prose 
Authors.** (Lecture HI.) ' 

5.16 p.m. Prof. J. E. G. Montmorency, 
“(Comparative Custonmry Law in Europe 
and Asia.** (Lecture V.) 

At. King*s College, Strand, W.C., 6.80 p.m. 
Dr. E. W. Scripture, “ The Psycho-Analysis 
of the Poet.** 

6.80 p.m. Prince D. S. Mirsky, “ The 
History of Russian Literature.** (L^ure V.) 

6.30 p.m. Dr. H. Lamb, “ The Internal 
Constitution of this Earth.** (Lecture II.) 
At the London School of Economics, 
Houghton Street, Aldwych, W.C., 6 p.m. 
Dr. J. H. Clapham, “ Britain on the Eve of 
the Railway Age." (Lecture I.) 

At St. Mary's Hospital Medical School, 
Praed Street, W., 6 p.m. Prof. B. J. 
Collingwood, “Blood." (Lecture I.) 
London County Council, Oeffryo Museum, 
Kingsland Road, E., 7.30 p.m. Mr. H. A. 
Tipping (“ Furniture " Part I.), “ The 
Dining. Room from the Earliest Times to 
the Present Day." 

Tropical Medicine and Hygiene, Royal Society 
of, II, Ghandos Street, W., 8.16 p.m. Prof. 
F. KJeine, “Recent Exp^tion to Africa 
to Investigate the Action of Bayer 206." 
Friday, February 22. Engineering Inspection, institution 
of, at the Royal Society of Arts, John 
Street, Adelphi, W.C., 8 p.m. Mr. M. W. 
Baseden, “The Oscilloscope." 

Royal Institution, Albemarle Street, W., 
9 p.m. Prof. G. Elliot Smith, “ The Human 
Brain." 

Photographic Society, 36, Russell Square, 
W.(37, 7 p.m. Mr. C. P. Crowther, “ Portrai- 
ture and Portable Lighting." 

Physical Society, at the Imperial College of 
Science, South Kensington, 8.W., 6 p.m. 
Aeronautical Engineers, Institution of. 
Engineers* CHub, Coventry Street, W., 

6.80 p.m. Mr. W. 0. Manning, “Low- 
powered Flying." 

Mechanical Engineers, Institution of. Storey's 
Gate, Westminster, S.W., 6 p.m. Annual 
General Meeting. 

University of London, at King's College, 
Strand, W.C., 6.30 p.m. Dr. H. Lamlu 
**The Internal Constitution of the Earth.*^ 
(Lecture II.) 

6.80 p.m. Prof. R. W. Seton- Watson, “ The 
Rise of Nationality in the Balkans." 
(Lecture V.) 

6.80 p.m. (Shakespeare Assoc.) Prof. S. 
Boyanus, ** The Beginnings of English 


Stagery." 

At the* London School of Economics, Hough- 
ton Street, Aldwych, W.C., 6 p.m. Prof. 
A. P. Brigham, “The Geography of the 
United States, Regional and National.** 


(Lecture I.) 

Satubdat, Fbbruart 28. .Royal Institution, Albemarle 
Street, W., 8 p.m. Mr. W. de la Mare 
“Imi^native Prose." 

London County Council, Homiman Museum, 
Forest Hill, S.B., 8.80 p.m. Miss M. A. 
Murray, “Animals in the Religion of the 
Ancient Egyptians.*' 
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NOTICES. 


NEXT WEEK. 

Monday, February 26th, at 8 p.m. 
(Cantor lecture.) Edward Victor Evans, 
O.B.E., F.I.C., Chief Chemist, South Metro- 
politan Gas Company, “ A Study of the 
Destructive Distillation of Coal.” Lecture I. 

Wednesday, February 27th, at 8 xj.m. 
(Ordinary Meeting.) Charles S. Myers, 
C.B.E., M.D., Sc.D., F.R.S., Director, 

National Institute of Industrial Psychology, 
” The use of Psychological Tests in the 
Selection of a Vocation.” Sir Robert Blair, 
LL.D., Education Officer, London County 
Council, will iDreside. 

Further particulars of the Society’s meet- 
ings will be found at the end of this number. 


COUNCIL. 

A meeting of the Council was held on 
Monday, February’' 11th. Present : — 

Lord Askwith, K.C.B., K.C., D.C.L. (in the 
Chair) ; Sir Charles S. Bayley, C.C.I.E., K.C.S.I. ; 
Mr. A. Chaston Chapman F.R.S. ; Sir William 
Henry Davison, K.B.E., D.L., M.P. ; Mr. Edward 
Dent, M.A. ; Mr. P. M. Evans, M.A., LL.D. ; 
Sir Thomas Holland, K.C.S.I., K.C.I.E., D.Sc., 
F.R.6. ; Sir Philip Magnus, Bt. ; Dr. William 
Henry Maw, M.In8t.C.E. ; Hon. Sir Charles A. 
Parsons, K.C.B., LL.D., D.Sc., F.H.S. ; Mr. Alan 
A, Campbell Swinton, F.R.S. ; Mr. Carmichael 
Thomas; Dr. J. Augustus Vooloker, M.A., and 
Sir Frank Warner, K.B.E. ; with Mr. G. K. 
Menzies, M.A. (Secretary of the Society) and 
Mr. S. Digby, C.I.E. (Secretary of the Indian 
and Dominions and Colonies Sections). 

Professor C. Vernon Boys, F.R.S., 
was appointed to deliver the Trueman 
Wood lecture on “Calorimetry.” 

Sir Frank Baines, C.V.O., C.B.E., was 
appointed to represent the Society on the 
Chadwick Trust. 

Arrangements -for papers and lectures 
were considered. 

Other formal business was transacted. 


SWINEY PRIZE. 

A meeting of the adjudicators of the 
Swiney Prize, api)oitited under the will 
of the late Dr. George Swiney, was hold 
at 6 p.m. on Monday, February 11th, 
1924, at the house of the Royal Society 
of Arts. Lord Askwith, K.C.B., K.C., 
D.C.L., Chairman of the Council, was 
in the chair. 

The Chairman rej^orted that the Com- 
mittee appointed by the Council of the 
Royal Society of Arts, had examined the 
works submitted for the prize, and were 
unanimously of opinion that the prize 
should be awarded to Sir Paul Vinogradoff, 
for his work, “ Outlines of Historical 
Jurisprudence.” 

On the motion of the Chairman, seconded 
by Sir Humphry Rolleston, K.C.B., 
M.D., D.C.L., LL.D., President of the 
Royal College of Physicians, it was thereupon 
unanimously msolved : “ That the Swiney 
Prize be adjudged to Professor Sir Paul 
Vinogradoff, F.B.A., for his work, ‘ Out- 
lines of Historical Jurisprudence.’ ” 


TENTH ORDINARY MEETING. 

Wednesday, February 13th, 1924 : 

Sir Aston Webb, K.C.V.O., C.B., P.R.A., 
a Vice-President of the Society, in the Chair. 

I’he following candidates were proposed 
for election as Fellows of the Society : — 
Franzen, Raymond, Ph.D., Berkeley, California, 
IJ.S A. 

McCall, William A., Ph.D.. New York City, U.S.A. 
Mattu, Pandit Jagar Nath, Srinagar, India. 

Shaw, I^ofessor Frederick William, B.S., M.D., 
Rolla, Missouri, U.S.A. 

The following candidate was duly elected 
j a Fellow of the Society : — 

Aslam, Syed Mohammad, B.A., Oxfonj. 

A paper on “ The Preservation of Timber 
Roofs from the Death-Watch Beetle,” waa 
read by Professor H. MAxwELL-LiaROY. 

The paper and discussion will be published 
in a subsequent number of the Journal, 
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INDIAN SECTION. 

Friday, February 15th, 1924. The 
Right Hon. Lord Meston, K.O.S.I., LL.D., 
in the Chair. 

A paper on “ Salt Manufacture in India,” 
was read by Sir Richard M. Dane, K.C.I.E., 
Commissioner, North India Salt Revenue, 
1898-1907, and Inspector-General of Excise 
and Salt for India, 1907-09. 

The paper and discussion will be published 
ill a subroquont number of the Journal, 


PROGEEDfNGS OF THE SOCIETY. 


NINTH ORDINARY MEETING. 
Wednesday, February 6th, 1924. 

Lord Askwith, K.C.B., K.C., D.C.L. 
(Chairman of the Council) in the Chair. 

The Chairman, in introducing the lecturer, 
said he was not going to say one word about^ the 
calamity which was the subject of the paper, 
beoause he desired the audience to hear of it first- 
hand. from one who knew about it through liis 
relatives and friends in Japan, and who would show 
films of the actual event. Mr. lyerrasaTokugawa 
was a gentleman now in the Japanese Embassy 
in London. Ho had been in London in his youth 
for several years ; had then been Secretary to the 
Foreign Office in Tokio, at the outbreak of the War; 
had afterwards gone to Pek.n and Washington, and 
had then returned to this country. Mr. Tokugawa 
was, therefore, well-known in England, and knew 
the English.. Further, Mr. Tokugawa spoke as a 
man bound up with Tokio by his ancestry and 
by his own life. For generations the family of 
Tokugawa had been connected with Tokio. 
The lecturer's grandfather, after 15 generations of 
the Shpgunate which they had established in Tokio 
(then, he thought, called Yedo)— had been the 
last Shogun, and when the Shogunate gave place 
to the Imperial dynasty, the son of the last Shogun 
(now President of the House of Peers in Japan) 
was given the dignity of a Prince. He, with his 
son, was present at the Disarmament Ckingress 
at Washington on behalf of his countiy, and 
at the present time was the head of the local 
Organisation m Tokio, in addition to being 
connected with the various Imperial, Foreign 
and National enterprises, for the relief of the 
terrible distress which had arisen in consequence 
of the calamity. Mr. Tokugawa, the son of 
Prinoe Tokugav a, therefore, spoke about a city 
whiob was in his blood by his ancestry, and 
by his ovn •ccnncction uith it. He spoke of it 
with sympathy and with knowledge, from the 
accounts which, had come from his ne'^r relat- 
ives in that neighbou^ood, no one of whom, he 
was glad to say, had died in the catastrophe 
which had proved such a tragedy to so many 
families. 


Tho paper read w€w : — 

THE EARTHQUAKE AND THE 
WORK ON RECONSTRUCTION IN 
JAPAN. 

By Iyemasa Tokugawa, O.B.E., 

First Secretary to the Japanese Embassy. 

It is a very great honour and privilege 
to give such a distinguished and learned 
gathering to-night some account of the 
recent earthquake disaster in Japan and 
the work of reconstruction now in progress. 
I must tell you first of all that as 1 have 
not been an eye-witness of the horror, my 
account of the catastrophe is based on 
official and other reports, on letters from 
my friends and relatives in Japan^ and 
also on what has been told by those who 
have come to London after their terrible ex- 
periences in Tokio or Yokohama. 

Before proceeding to the main topic of 
my paper, it may i^orhaps be better to 
lay before you a very general topographical 
description of Japan, and. in particular, the 
districts which were affected by the earth- 
quake. To those of you who have been to 
Japan, this may seem superfluous, but, 
for others who are not quite so famUiar 
with the geography of Japan, just a few 
words on that subject may be acceptable. 

Japan proper, if we omit Corea for the 
moment, is a long cluster of islands extending 
over about 37 degrees of longitude and 29 
degrees of latitude. There are six large 
islands. The largest one, Hondo, that is 
tho main island, lies in the middle. Hok- 
kaido, next in size, is up in tho north. Still 
further north, there Ls Saghalien, the 
southern half of which is Japanese, the 
other half being Russian. The other 
three are Kyushu, Taiwan — ^that is, Formosa, 
— and Shikoku, in order of size. For the 
present purpose, we shall confine our 
attention only to Hondo, the Main Island. 
The Pacific Ocean washes the eastern 
shores of this island, and at a point not 
far from the north-east coast, there is 
the deepest sea bed in the world ever 
surveyed, called, after the name of the 
American warship, Tuscarora Deep. How- 
ever, this is by the way. Coming 
down southward along the north-eastern 
coast I have mentioned, almost the 
first bay worthy of attention is the 
Bay of Tokio, with the Boso and Miura 
Peninsulas on both sides. Tokio, the 
capital, is situated at the inside of the Bay, 
'and Yokohama, one of the chief sea ports 
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of Japan, especially in relation to the 
trade with America, is about 20 miles south 
of Tokio on the west coast of the Bay. 
Further south on the same side of the Bay, 
there is Yokosuka, the oldest and one of 
the largest naval stations in Japan. West- 
ward from Tokio Bay, there are many 
indentations of considerable size. On the 
west side of the Miura Peninsula, there is 
the Sea of Sagami, in the centre of which 
there is a volcanic island called Oshima, 
and, on the coast, there are famous sea-side 
resorts, such as Dzushi, Kamakura, Enosh- 
ima, Oiso, etc. On the other side of the bay, 
there lies the Idzu Peninsula, wnich, on its 
west, has the Bay of Suruga. The next 
bay is the Bay of 186, and then, there is 
the Kii Channel, which divides the Main 
Island from Shikoku. If you proceed up 
that channel to the north, you find the 
Bay of Osaka. Another sea-port of inter- 
national importance, Kob6, is on the west 
coast of it, and, at the inside of the bay, 
there is Osaka, another seaport of less 
international importance, but the greatest 
industrial city in Japan. 

One of the main railway lines, — ^as a* 
matter of fact the most important line, — 
called the Tokaido Line, connects Tokio 
and Kob6, running practically all the way 
along the Pacific coast, and extending 
further westward from Kob6 to Shimonoseki, 
almost the westernmost point of the Main 
Island. There is another railway called 
the Nakasendo Lino, running more inland 
parallel to the Tokaido Lino, although it 
joins the Tokaido Line somewhere near the 
Bay of Is6. At the other end of this 
system is a station on a railway running 
northward from Tokio. Thus, in case 
of need, when the Tokaido Line is not 
available, as sometimes happens after a 
typhoon which visits the Pacific coast at the 
end of almost every sununer, this Nakasendo 
Line serves as a substitute for the former, 
although in a much more round-about way. 

The main Island is traversed from north 
to south by a range of mountains. The 
most famous is Mount Fuji, which stands 
about ten miles to the north of the sea-coast 
of the Bay of Suruga. Its remarkable 
grace, its shape almost symmetrical all roimd 
makes it one of the most beautiful mountains 
in the world. N^r Mount Fuji starts the 
Hakon6 range, which runs southward into 
the Idzu Peninsula. This is famous for 
the numerous hot springs in the Hakon6 
distriote. The name of Miyanoshita is 


probably quite familiar to you, and it is 
the most popular resort in the neighbourhood. 

The whole of Japan is divided in 
prefectures for administrative purposes. 
Greater Tokio constitutes a prefecture by 
itself. To the east of Tokio, there is the 
Chiba Prefecture, which practically covers 
the Boso Peninsula already mentioned. 
Yokohama, the whole Miura Peninsula 
and the other Sagami districts, which cover 
the greater part of the sea -board of the 
Bay of Sagami, are in the Kanagawa 
Prefecture. To the north of Tokio, there 
is the Saitama Prefecture, while on the 
other hand the greater part of the Idzu 
Peninsula is in Shidzuoka Prefecture. 1 
mention these Prefectures, because these 
were wholly or partially affected by the 
earthquake. 

Now let us come back to the question 
of the earthquake itself. 

Japan experienced a very hot summer 
last year, and, on the morning of Saturday, 
September 1st, there was a strong gale in 
Tokio and its neighbourhood, and had it 
continued to blow, as was feared naturally 
enough at this time of the year, it might 
indeed have caused by itself considerable 
damage. But by 10 o’clock in the morning 
of that day, the gale ceased, and everybody 
in town and in the country was looking 
forward to the enjoyment of a quiet late 
summer Saturday afternoon. In Japan, 
noon is the lunch time, and that hour had 
almost arrived, when at eleven o’clock, 
fifty -eight minutes and forty -seven seconds, 
suddenly an extraordinary rumbling of the 
ground was heard, and a moment had 
scarcely passed, when the first violent 
shock of earthquake started the work of 
terrible destruction. It came brutally, toss- 
ing up and then mercilessly shaking the 
earth oyer a very wide range. Everybody 
and everything on earth lost all control. 
It is no exaggeration to say that people 
thought it was the end of the world. 

According to the personal narrative 
of the captain of a Canadian liner which 
was then in the harbour, he saw the whole 
fiat city of Yokohama billowing like the 
surface of the ocean under a great storm, 
and all the houses and vehicles seemed 
exactly like ships drifting about at the 
mercy of the waves. The next moment 
clouds of dust caused by the falling of houses 
covered the scene, and then the smoke 
from the fixe which followed blotted the 
whole city out of sight. 
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One earthquake shock followed another ; 
during the first twelve hours about 114 
shocks were experienced ; during the twelve 
hours following, there were 88 ; during the 
third 60, and during the fourth 47, and so on, 
and some of them were almost as severe 
as the first. If you add to these the other 
shocks which a seismograph alone could 
record, there were, during the first three 
days, more than 1,700 shocks in Tokio. 
This was not all. Shocks were felt almost 
every day, although graduafiy diminishing in 
violence, until November. Of course, these 
shocks were not all very violent ones, but 
the first shock was not the only one that 
had fatal results. 

Now, what was the cause of the earth- 
quake ? According to the official report 
of the Central Meteorological Observatory in 
Tokio, the earthquake seems to have been 
caused by a subsidence of earth in the 
south-western part of the Sea of Sagami, 
with a reaction of a rise of earth in the 
southern part of the Province of Sagami, 
including the Miura Peninsula, as well 
as the Boso Peninsula. ‘ The subsidence 
near ' Oshima in the Sea of Sagami 
was between forty and fifty fathoms and 
there was a corresponding or even greater 
rise elsewhere. The above-mentioned 
provinces, including hot spring resorts 
such as Atami and Miyanoshita as well as 
sea-side resorts such as Kamakura, Oiso 
and also the naval station of Yokosuka 
were the points most affected by earthquake. 
Yokohama and Tokio, especially the latter, 
wers, comparatively speaking, fess affected, 
so far as the result of the earthquake itself 
was conct^rned. 

In Tokio and Yokohama, however, the 
smaller seismic damages were surpassed 
by the terrible forces of fire, which was 
directly caused by the earthquake. Owing 
to the collapse of roofs and ceilings, the 
cracking of walls and panels, coupled with 
the breaking down of electric wires as well 
as the blowing up of gas mains, fire broke 
out at many different places simultaneously 
in Tokio and Y^okol^ma. That it was 
the cooking hour of noon also accounted 
for the spread of the conflagration, the 
charcoal fires being overturned, or things 
tumdd over them, almost everywhere. 

In Tokio, for instance, four places were 
already on fire at nooq, — only a minute or 
two after the first shocK of earthquake, 
and, in the course of another few minutes 
fifty -three separate outbreaks were reported. 


The fire brigades were promptly in action, 
but their forces were far from being suf- 
ficient for such a wholesale conflagration, 
and it must not be forgotten that the 
waterworks and mains throu^out the 
city were quickly out of working order. 
Besides, the wind began to blow hard 
again, and, from Saturday evening to 
Sunday, thefc were twenty -two fresh out- 
breaks of fire, thus increasing the whole 
number to no less than eighty -three. The 
fires which orgmated in different parts of 
the city, eventually joined together and 
swept over the gi’eater part of Tokio, 
especially involving the chief business 
centre of the city. Twelve out of the 
fifteen wards of the city of Tokio were 
either wholly or partially on fire, and indeed 
at some places, where advancing conflagra- 
tions met and became one, there arose 
huge whirlwinds of flame?, which added to 
the horrom of the catastrophe. Moreover, 
the direction of the wind changed at about 
6 o’clock on the Saturday evening, and 
places which had hitherto been considered 
safe were brought, in an instant, into the 
vortex of the advancing fire, and thousands 
who had thronged to those places in search 
of refuge now found themselves in the midst 
of the conflagration, and were burned to 
death. The most horrible example of this 
occurred on a large vacant piece of ground 
in Tokio, where thousands of people had 
gathered, not only on account of its size, 
but because the fire apjjeared to be definitely 
moving away from it. But when the 
wind veered round, as I mentioned before, 
the people were so tightly jammed and 
packed together that they had no time to 
make- their escape and thirty -thousand 
hapless souls met their end on that spot* 
On the other hand, there were cases in 
wliich houses that would have been con- 
sumed the next moment, owed their 
salvation solely to this sudden turn in the 
direction of the wind. Conversely, many 
who were striving hard to rescue 
their wives and children who were 
buried alive under the debris of their 
houses, were themselves burnt to death 
together with those they were trying to save. 
People naturally thought that the bridges 
over the Sumida, the Thames of Tokio, 
wore among the safest places of refuge, 
and every one of those bridges was densely 
packed with hundreds of people. All of 
the bridges, but one, however, in spite of 
their iron structure, took fire, and fell, with 
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every soul, old and young, upon them, 
into the river. The rest needs no telling. 

In Yokohama, a portion of the staff of a 
large Japanese Bank, for example, hurried 
into the stone building for the purpose 
of closing the fire-proof shutters, but 
before they could get out of the building, 
fire surrounded it and all were roasted to 
death. 

The above are only a few examples of 
hundreds of thousands of dreadful scones 
witnessed in Tokio, Yokohama and else- 
whem, and to enumerate more would 
simply be horrible. One cannot but picture, 
however, wliat a pitiful sight it must have 
been when the survivors, men, women and 
children, having lost their homes and all 
or most of their personal effects were 
huddled in groups, here a few and there a 
few, in all the safer open spacer, such as 
the parks or squares, spending night after 
night in the open air, others wandering 
about from place to place in grief and in des- 
pair, still cherishing the hope of finding their 
relatives, somewhere, either living or dead ! 
And all these things were happening in tlu3 
midst of further frequent shocks, great and 
small, which still froze the hearts of all with 
terror. 

The Imperial Palace in Tokio, which is 
surrounded by moats, and the Houses of 
Parliament as well as some Government 
buildings were saved, while nearly all the 
large commercial establishments were tota ly 
or partially destroyed. Some of the Foreign 
Embassies and Legations were also damaged. 
The more hilly part, that is the north 
western district of Tokio, generally escaped 
the conflagration. My parents live In that 
part of Tokio and their house was not in 
danger, although my mother writes, in one 
of her letters, that, for about a week, they 
had no electric light and no gas fire and 
only a few candles. “ But,” she continues, 

for the first two nights, there was no 
need of lighting, for, although our house 
was far from where fires were raging, one 
could see quite well in the house at night 
on account of the glare from the burning 
♦ houses.” 

In Yokohama, the effect of the earthquake 
itself W8bs more severe than in Tokio, and 
nearly the whole city was trumed in a day, 
or one might even say in a few hours, into 
a scorched field. Here the explosion of 
oil tanks made things worse and the whole 
harbour was full of floating oil. By Sunday 
morning, patches of oil took Are and at 


one time the flames went up to a height of 
200 to 300 feet. The canals, or creeks, 
as they are called, winding though the city, 
were also changed into blazing lanes, and 
people pursued by raging flames on land 
were flung in their flight into these fiery 
waterways, and perished. Yokosuka, where 
there is the well-known naval station and 
arsenal ; Kamakura, famous for its temx3les 
and shrines and also as a sea -side siunmer 
resort ; Oiso, another soa-side resort, 
Hakon6, the hot spring districts and other 
places bordering on the sea of Sagami, were 
all severely damaged. Furthermore, these 
sea -side i^lacos suffered in addition under 
the visitation of tidal waves, which, how- 
ever, were not so great as first reported. 
Any one who has been to Kamakura and 
its neighbourhood must have visited 
Enoshima, the island of about 2 miles in 
circumference near Kamakura. That island 
was once reported to have entirely disap*- 
pearod, but this is certainly an exaggeration. 

The exact number of casualties is still 
very difficult to establish. Figures ap- 
pearing in the latest official report are as 
follows : — 


In the City of Tokio 


Dead 

67,106 

Missing (practically speaking to 
be assumed all dead) 

34,536 

Injured . . 

41,296 

In Yokohama 

Dead 

23,440 

Missing . , 

3,183 

Injured . . 

24,063 

Owing to the death of the Prime 

Minister, 

Admiral Baron Kato, toward the end of Au • 


gust, the Japanese Cabinet had just tendered 
its resignation, and when the earthquake 
came, no new Cabinet had yet been formed . So 
on the day of the earthquake, outgoing Cabi- 
net Ministers assembled in Council, and, as 
an emergency measure, the Tokio and the 
neighbouring afflicted prefectures were 
at once placed imder Martial Law. .Count 
Yaroamonto formed a Cabinet the next 
day in the midst of the burning cityi 
and the first cabinet meeting was held in 
the open air. Thus, the wor6 of reliel 
and reconstruction was embarked upon. On 
September 2nd, the Emergency Requisition 
Ordinance was issued with a view to obtain- 
ing the materials and labour necessary for 
the relief of sufferers in the dev^aMd 
districts. On the same day, the Provisional 
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Earthquake Belief Bureau was established 
un^der the direct control of the Prime 
Minister. On September 7th, three further 
important ordinances wore issued ; (1) 

Ordinance regarding moratorium, authoris- 
ing the postponement of the discharge of 
private debts for a month, (2) Ordinance 
prohibiting profiteering and (3) Ordinance 
forbidding the circulation of alarming 
rumours calculated to disturb public order 
or instigate crimes. Several other similar 
emergency measures were designed and 
put in practice one after another, such as 
the exemption or deduction of certain kinds 
of taxes in favour of earthquake sufferers, 
teipporary abolition of the import duty 
W rice, necessaries of life, reconstruction 
materials, etc. A little later, two Govern- 
ment organisations were established, one 
for the purpose of setting up plans for the 
reconstruction, and the other for the 
working out of those plans. In addition 
to those Government mecisures, all sections 
of the whole nation have been displaying 
activity and have done and are doing much 
good work for the restoration of trade and 
the restitution of normal life in the devas- 
tated districts. The Emperor lost no time 
in contributing Y 10,000,000 (about 
£1,000,000) in aid of the relief of sufferers, 
an association was organised by eminent 
business men, members of both houses of 
Parliament and others, for the purpose of 
affording facilities to the rescue work, 
and the Japanese Bed Cross Society and 
other medical and charity associations 
organised temporary infirmaries and relief 
coips for the gratuitous treatment of 
sufferers and the distribution of food and 
water. The Red Cross, for instance, put 
up large barracks in the compound of its 
hospital in Tokio to accommodate 300 sick 
and wounded and 50 infectious cases, and 
also in the four most afflicted wards of 
Tokio for 600 sick and wounded. Similar 
arrangements were made in other devastated 
districts outside of Tokio, while in prefec- 
'tures which were not affected, relief organisa- 
tions Were rapidly made at such places as 
piers, raOway stations, etc., for the refugees 
who began to arrive from the devastated 
distriots and who increased in numbers 
from day to day. 

The transport of the refugees was wonder- 
fully weU carried out ^ the co-operation 
qf ijhe military and navut authorities on 
the one hand and steam ^ip companies 
imd ; railway authorities on the other. 


Besides, foreign passenger €md cargo ships 
also did admirable work in this . direction. 
The “ Empress of Australia,” a Canadian 
liner, for instance, which was just on the 
point of leaving the pier of Yokohama for 
Vancouver, when the earthquake came, 
took as many refugees on board as she 
could, both foreign and Japanese alike, and 
gave them food and drink as well as medical 
attention, 8ul>sequently undertaking their 
transport to Kob6 and further on to 
Shanghai. The American Oriental Squadron 
too, afforded wonderful help. The whole 
fleet which hurried from ^inese waters 
to Japan, on the timely initiative of the 
American Ambassador in Tokio, arrived at 
Yokohama with a large quantity »of provi- 
sions only four days after the earthquake. 
Ships also arrived later from Amer ca 
with food, clothing, blankets, building 
materials, etc. In almost every country 
throughout the world, a relief fund was 
promptly started. Here in London, the 
late Lord Mayor instituted a Mansion House 
Fund, which realised some £26?,000, a 
great achievement. Their Majesties the 
King and Queen graciously contributed 
£500, and £250 respectively, H.R.H. the 
Prince of Wales also £250. There were 
also contributions from T.R.H. the Duke 
and Duchess of York and the Duke of 
Connaught. Balls and concerts in aid of 
the relief were organised in London and 
the country. The Japan Belief Supply Com- 
mittee was also formed in London by 
prominent English ladies and gentlemen, 
and by their efforts, a large quantity of 
useful things for the immediate use of 
sufferers liave been dispatched to Japan. 
All this help from foreign authorities and 
residents in Japan, as well os from abroad, 
is most ai>preciated in Japan. The whole 
nation has regarded so liberal and concrete 
an expression of sympathy from every part 
of the world with feelings of profound 
gratification. 

All the moans of communication as well, 
as electric, gas and water supp'y were 
dislocated by the earthquake, but stringent 
efforts were made in every direction, and 
generally a rapid recovery was secured. 
As regards the electric street tramway of 
Tokio, for example, the majority of the 
cars were destroyed by fire, but a certain 
short section ox>ehed traffic as ear'y as 
September 6, and already toward the end 
of the third week of that month, the repair 
of lines was made to the extent that 
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iitx)ut 500 out of more than 900 surviving 
oars were in actual service, and it is hoped 
that by now tram communications in the 
whole city have become practically normal. 
The gas supply was also re-established to a 
satisfactory degree in a comparatively short 
time. Moreover, the enormous decrease 
in the power supply consequent upon the 
loss by fire of some of the gas holders, 
has balanced the more than corresponding 
decrease in demand duo to the destruction 
of the busiest part of the city. Out of 
about 50 electric power stations in Tokio, 
30 were placed in working order within a 
week, and certain restrictions were at 
first imposed, such as on the number of 
lamps to be lighted. However, it hardly 
took ten days before electric lighting in 
Tokio and its suburbs was brought back 
almost to its normal state. The postal, 
telegraph and telephone services wore all 
suspended, but I gather that the first two 
services have to a great extent been restored, 
while as to the telephone service, which lost 
not only the majority of the exchanges in 
Tokio, but as many as 62,000 apparatuses, 
communication was possible by the end of 
a month between only a very limited 
number of establishments which had direct 
and important bearings on state affairs 
and the work of reconstruction and relief. 
The comijlete restoration of the telephone 
system will probably take more than a year. 
Railway disasters in devastated districts 
were numerous, owing to the fall of bridges, 
the collapse of tunnels, viaducts, etc., to 
say nothing of simple dcrailings and similar 
happenings. From September 3rd the un- 
affecteil lines and sections were opened for 
free passenger traifiic, and two days later 
northboimd trains from certain surburban 
stations were packed with refugees from 
Tokio, and carried passengers even on the 
•roofs of the carriages. Direct railway con- 
nection between Tokio and Western Japan 
was missing, but one could go up north 
to a certain point and go down west by the 
Nakasendo or Midland line, which runs 
through the Kiso Mountains. Y okohama and 
"other places in, and the east of the Hakono 
mountains were isolated, and refugees could 
be carried westward only by sea. The 
through railway service between Tokio 
and Kob5 was resumed on October 28th, and 
as before the* earthquake, Kob5 is now 
reached from Tokio in less than 13 hours. 

Thanks to the extensive emergency repairs 
carried out in harbour and canal accommoda- 


tion in Tokio and Yokohama, coupled 
with the valuable efforts of banking institu- 
tions and others interested, the first export 
of raw silk since the earthquake from the 
extensively damaged port of Yokohama, 
took place as early as September 17th. 

A matter which needed the most urgent 
attention, especially in Tokio, was the 
provision of shelter foi* homeless people. 
The Government, while prohibiting the 
construction of any building of a permanent 
nature, pending a decision on a new general 
scheme of town planning for Tokio, 
authorised by an ordinance the construction 
of temporai*y buildings, on which, however, 
work had to be started before March 1st, 1924, 
the buildings having to be removed before 
September 1st, 1928. The Government and 
the municipal and other authorities lo&t 
no time in selecting open spaces, such as 
public parks and the available ground at 
shrines, temples and schools, for the con- 
struction of temporary wooden barracks. 
In each of these gi'oups of barracks a certain 
degree of self-government is allowed to its 
dwellers, thus giving them the appearance 
of independent villages. The groimds of 
some of the Imperial Detached Palaces 
in Tokio were generally open to the public 
for this purpose. Temporary wooden shops 
and offices put up by individual merchants 
and firms are also rapidly increasing in 
number — some on their old business sites, 
and others on sites provisicnally acquired. 
On the other hand, it is interesting to note 
that shops in some mther out-of-the-way 
quarters, which wore not affected by the 
earthquake and fire, are now doing a 
Nourishing trade on accoimt of the disap- 
pearance of most of the large shops in 
the more central parts, as well as of the 
removal of customers to these unaffected 
districts. That is just what would happen 
in such places as Finchley Road or Fulham 
Road, for instance, if all the west end shops 
suddenly disappeared, and the Mayfair 
customei's were transplanted to North 
Hampstead or Chelsea ! 

The destruction of innumerable public 
fchools, too, caused a great deal of anxiety, 
and open air classes and lectures, arc being 
extensively arranged by the mimicipalities, 
by various educational or religious institu- 
tions and also by private individuals. 

The whole library of the Imperi^ 
University was burnt to ashes and tl^ 
authorities are doing their utmost to replace 
the books as far as possible, but there were 
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many old documents, manuscripts, etc., 
for which there are no substitutes in the 
world, and th?3e can never be replaced. 
Here in England, the British Museum, the 
Universities Bureau of the British Empire, 
the Leag!:ie of Nations Union, and other 
bodies and institutions have kindly made 
offers of contributions of books, and over 
1,700 valuable volumes have already b^n 
rec^jived at the Embassy for transmission 
to Tokio. In addition, on the initiative 
of the British Academy, under the able 
and considerate direction of its Presidant, 
Lord Balfour, an executive committee, 
representing different learned bodies, in- 
cluding those I have inontioned, and the 
leading publishers in this country, has been 
formed in order to centralise efforts in 
this direction. 

In Japan, the ordinary session of Parlia- 
ment meets every year towards the end of 
December, the actual business commencing 
in January, in order to consider, among 
other things, the budget of the ensuing 
fiscal year, but last year it w€w found neces- 
sary that a si^eciai session should be con- 
voked at the lx)giniiing of December for 
the purpose of considering various emergency 
measures which the Government had under- 
taken since the earthquake on its own 
responsibility, subject to the subsequent 
approval of Parliament, for the flapanese 
Constitution recognises such ste^^s as lawful, 
w'hen, owing to the urgent nature of the 
matter, the ordinary assembling of Parlia- 
ment cannot be awaited. This special 
session liad also to consider many material 
alterations which, in consequence of the 
catastrophe, had been found necessary 
in the existing budget for the rest of the 
current fiscal year. I shall refrain from the 
enumeration of dry figures, but may 
perhaps, be permitted to give you some idea 
of the scope of the work of restoration 
necessary in the Tokio and Kanagawa 
Prefectures, of the latter of which Yokohama 
is the capital. The gross total of the estimated 
cost for the restoration of Tokio and Yoko- 
hama, extending over seven years from 
1923 to 1929, which has so far received the 
approval of Parliament is Y468,438,849. 
Of that amount, the expenditure on the 
rebuilding work to be imdertaken by the 
State is Y342,192,800, of which again a 
little less than 90 per cent, is for the recon- 
Btruotion of Tokio, and idle remainder for 
that of Yokohama. The above gross total aho 
includes advances; to the Tokio and Kana- 


gawa Prefectures of Y 15,326,402, and the 
Government subsidies to these Prefectures, 
as well as to the cities of Tokio and Yoko- 
hama, to the amount of Y89,225,917. 
Parliament lias also passed laws, authorising 
the Government on the one liand to give 
guarantees, in case of need, for both the 
principal and interest of loans which may 
be issued in foreign markets by the Tokio 
and Yokohama mimicipalities to the face 
value of YlOO, 000,000 and Y40,000,000 
respectively, the Government being per- 
mitted, on the other, to issue on its own 
part in the home market public loans to 
the extent of Y468,600,000. The Mimici- 
palities of Tokio and Yokohama have ad- 
ditional reconstruction work to bo 'executed, 
on their own account. The gross total 
of expenditure of the City of Tokio, details 
of which were laid before its Municipal 
Assembly by the Mayor of Tokio on Decem- 
ber 26th last, is Y 1 82,640,000. A Bill 
in relation to town planning also passed 
the Special Session of Parliament and has 
become law. This, however, refers simply 
to the organisation and procedure for the 
execution of town planning in Tokio and 
Yokohama. The concrete details of those 
plans ate not yet known to me, although 
they are being worked out vigorously by 
the organisations concerned and I have 
seen several tentative proposals or sug- 
gestions. Indeed, such details, even if 
available, would hardly be of interest to 
you, and the time at my disposal would 
not allow me to deal with them. 

I am afraid I have already trespassed 
on your patience too long, although, con- 
sidering tile magnitude of the catastrophe as 
well as the diversity of its consequences, I 
have foimd it extremely difficult to condense 
a review of all the aspects of the subject 
into a convenient length. In order, there- 
fore, to supplement my insufficient accoimt, 
I would like to show you some cinema films 
of the disaster. Some of these were taken 
by the direction of the Japanese Foreign 
Office. Others are the prpperty of Mr. 
Kongo Mori, Financial Commissioner of 
the Japanese Government in London, who 
obtained them by the courtesy of the 
Osaka Aaahi^ a pronunent newspaper 
in Japan. Thanks are due to Mr. Mori for 
the permission he has so kindly given me 
for their use this evening. 

Before you see the earthquake films, 
however, I would propose to show you 
what Tokio looked like before, so that you 
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may have a more complete idea of tho 
awful effects of tho earthquake upon the 
capital of Japan. 


DISCUSSION. 

H. K. Baron Hayashi (the Japanese Ambassador) 
said he was sure the audience, after having listened 
to the paper, and after seeing the films, had realised 
the terrible effects of the earthquake which had 
devastated his country a few months ago. But 
they had not seen all the effects that night. They 
had not witnessed the scenes of the people actually 
dying and actually burning ; they had not been 
able to see the buildings falling down, the railways 
being broken up, and so forth. Nevertheless, 
they must have gained an idea of what the 
consequences of the calamity had been. Those 
consequences were not those of a war or a revolution. 
The great destruction which had occurred had all 
been done in a day, or at the most two days. There 
was nobody against w'hom the Japanese nation 
could protest for such a happening, and that was 
one reason, ho thought, why sympathy and help 
had been given to the Japanese nation, not only 
from this country, but from every quarter of the 
world. Only that morning he had received a 
letter enclosing a cheque which had come from 
Newfoundland. He had to confess that he had 
not been certain where that country was, although 
it was one of tho great Dominions of the British 
Empire. 

He congratulated Mr. Tokugawa on having 
given the lecture in such a calm and cool manner. 
Up till about 50 years ago Tokyo was tho lecturer’s 
own capital, and the people in it were his own 
subjects. Nevertheless, without emotion he had 
been able to give his lecture in the manner in 
which he had, and he, the speaker, congratulated 
him on so doing. 

The Chairman said he did not think any words 
of his were necessary to add to the impression 
which the lecture and the films had made, in 
varying degrees, upon the minds of the audience. 
Therefore, he was only going to say “ Thank you ” 
to Mr. Tokugawa. He had been amazed at the 
English in which Mr. Tokugawa had put his thoughts^ 
He did not suppose there was anyone of the British 
race present that evening, with the possible 
exception of General I^eggett, who could speak 
Japanese as well as Mr. Tokugawa had spoken 
Ekiglish. Ho thanked the lecturer, in the name 
of the Ro 3 ral Society of Arts, and in the name of 
'all those present, for his lecture. 

Bbioadibr-General a. H. Legmjbtt, C.M.G., 
D.S.O., said that, in rising to second the vote of 
thanks which had been proposed to Mr. Tokugawa 
— ^that illustrious son of a most noble House— he 
would like to add a few remarks of his own in 
regard to the films which had been exhibited, and 
the admirable address which had been given. It 
must have fallen to the lot of some of those present 


when residing in far distant lands, and in places 
where their own language was not often heard, 
to find some satisfaction and pleasure, and possibly 
to feel more at home, when someone had spoken 
to them in their own language. It was in the hope 
that some of his Japanese friends who were present 
might experience that pleasure, as he himself had 
done when residing in some outlying places in 
Japan, that he proposed to address them, very 
haltingly he was afraid, in the Japanese language. 

(General Leggett then addressed the audience 
in Japanese.) 

By way of explanation he would like to state 
very briefly what he had tried to convey to their 
Japanese friends. He had explained that, having 
been attached to the 29th Bcgiment of the Imperial 
Japanese Infantry for a considerable time, he was 
perhaps in a position to know bettor than most 
how the Japanese, in face of great disaster and trial, 
always met a great calamity. They met it with 
that calm courage and bravery which was 
characteristic of their race. He had thanked the 
lecturer for his admirable address and for showing 
the films, w'hich had moved the audience all so 
much. He had ventured to express, too, the 
deep sympathy of Englishmen throughout the 
world for Japan and her people in the face of the 
greatest disaster of its kind which the world had 
ever known. Further, on behalf of the audience, 
and on his own behalf, he had ventured to tender 
their congratulations on tho very happy and 
auspicious event which had occurred recently, 
namely, the marriage of the Crown Prince of Japan ; 
and lastly, he had tried to express the audience’s 
and his own belief that the Japanese, trusting to 
the wisdom which they ever derived from the 
spirits of their ancestors, would, upon the ashes 
of Yokohama and Tokyo, rebuild even greater and 
more beautiful litios worthy of the greatness of 
Japan. 

Mr. Tokuoawa, in reply, thanked the audience 
for the very cordial and generous vote of thanks 
which had just been accorded to him. Some very 
nice things had been said about his paper, at 
which he had felt quite overwhelmed ; in fact, he 
was inclined to use the Japanese expression, which 
might be translated into English as follows : He 
felt he must find a hole in which to hide himself. 

He also had to thank the audience for the very 
kind attention which they had given to his rather 
gloomy recital. He would have been much 
happier if he had been talking about the brighter 
side of his country. At the same time, the Japanese 
people were not easily disheartened. Besides 
that, the devastated region was only a part of 
Japan — although in many ways a very important 
part. The industrial centre of Japan, the Osaka 
district, still stood intact, strong and ready to 
help to make new Japan still newer and to build 
it on even stronger foundations. The cherry 
blossom, the chrysanthemum and the wistaria,^ 
unaware of earthquakes, fires and tidal waves# 
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would continue to bloom peacefully and gracefully 
as they had bloomed heretofore. 

He was sure he was echoing the voice of the 
gathering that evening when he said that they 
owed a debt of gratitude to Lord Askwith for 
presiding that evening. It was indeed a very 
gmt pleasure to have had his Lordship as Chairman. 
Ho would permit himself, therefore, to propose 
a most cordial vote of thanks to Lord Askwith. 

The vote of thanks was carried unanimously, 
and the meeting terminated. 


LA VIE INDUSTRIELLE EN FRANCE. 


Lb 25b Annivbbsairb db la d^gouvertb du 
Radium bt lTbstitut du Radium, A Paris. 

On a f3t6 Bolennellement, a la Sorbonno, le 26 
d^mbre dernier, le 25e anniversaire de la 
d^ouverte du radium, dont la science fran 9 ai 8 e 
est fidre k juste titre. C'est, en effet, le 26 
ddcembre 18% que le Professeur Henri Becqubrel 
pr6senta k TAcad^mie des Sciences une note de 
Pierre Curib et de Marie Curie, son spouse, 
qu*on peut consid4rer comme marquant le point 
d^oisif des reoherches, trda longues et trds p^nibles, 
de ces savants sur la radio-aotivit6 et lea corps 
radio-actifs. 

Ces recherohes, qui avaient pour point de depart 
les Etudes d*Henri Bbcquerbl relatives k Turanium 
et oelles des 4poux CuRlB sur le thorium ont abouti, 
comme on le sait, k Tobtention du radium, en 
quantit^s d^aillours minimes. On se souvient que 
les Etats-Unis ont offert, I’ann^e demidre, k Mme 
Curie, a roccasion de son voyage en Am^rique, 
un gramme de la pr6oieu8e matidre, qui a etc 
rapports k Paris et repr^sonte Tune des principales 
riohesses du nouvol Institut du Radium. 

Celui-ci, nouvellement construit k Paris, dans 
le quartier de la Sorbonne, est diiig^ au point de 
vue scientifique par Mme Curib. 11 se compose 
de deux parties : Tune destin^e aux recherches de 
science pure, et Fautre aux applications mMicales. 

Le jour m6me oil fut c614br^ en Sorbonne 
Tceuvre des Epoux Curib et de leurs savants 
ooUaborateurs, notamment M. Dbbierbb, on 
inaugura le dispensaire de la Fondation Curie, 
destine Atraitor les maladies relevant du traitement 
au radium ou ** curieth^pie ” e’est-Adire 
prinoipalement lea affections oanc^reuses. 

Pour reconnaltre les grands services rendus a 
la science par les 6poux Curib, le Parlement fran 9 ai 8 
vient d'acoorder, comme il Favait fait autrefois 
pour Fillustre Pasteur, une dotation national^ 
k Mme. Curib, qui consacre toute son activity 
k cette nouvelle branche de la physique. 

Lbs Nouvbllbs ' Looomotivbs Elbotriqubs 

. Express dbs Chbmins n Fbb du Midi. 

L’^leotrification des Chemins "de fer so poursuit 
en France sur pluiieuis r^eeaux. Elle est en- 
oomag^e par le Gcmvemement» car elle a Favantage 


de r^uire les importations de oharbon. 1^ 
r6seau du Midi est celui oil F^lectrifioation est la 
plus avanc4e. II utilise k cet effet F&iergie des 
chutes d’eau des Pyr6n6es. Aprds Fexp^rience de 
divers systdmes de traction, poursuivie depuis 
une quinzaine d*ann6es, on a adopts le courant 
continu k 1,500 volts. La longueur totale des 
lignes k 41ectrifier est de 3,300 kilometres (2,050 
miles). 

Une nouvelle locomotive pour trains express 
vient d'etre soumise k des essais officiels les 28 
et 29 d^cembre. Cette machine attel6e k un 
train de 300 tonnes, atteignit, 3 minutes aprds 
le demarrage, la vitesse de 1(X) kilometres (62 
miles) a Fheure ; peu apr^s, le train roula normale- 
ment k 128 kilometres (79,535 miles) k Fheure. 
C’est sans doute la plus grande vitesse atteinte en 
Europe par un train normal. ^ 

La locomotive est k deux bogies moteurs iden- 
tiques; elle comporte 4 moteurs k ventilation 
forcee, attaquant les essieux par engrCnages ; 
la puissance totale est d'environ 2,250 h.p. 

D'autres machi loi du meme genre, mais moins 
puissantes, sont en serv ce depuis un an pour la 
traction des trains de marchandises. 

Toutes ces machines sont construitos k Tarbes 
dans une vaste usine installee sp^cialoment pour 
fabriquor le materiel n6cessaire a F6Iectrification. 
Cette usine est celle de la Society : gokstruotions 
BLEGTRTQUBS DE FRANCE ; OU y fabrique aussi des 
turbines, des d 3 mamo 8 et le materiel des sous- 
stations. Une autre usine construite r6cemment 
dans la mcme ville, fabrique les isolateurs de 
porcelaine pour Fequiperaont des lignes. 

Les Essais ControlIcs d'Automobiles 
Elegtriquks, a Paris. 

11 y a une quinzaine d’annees, un certain nombre 
d’automobiles electriques ^taient en service k 
Paris. Elios ont disparu, parce qu'elles n’^taient 
pas assez perfectionn^es et que les postes de 
recharge des accumulateurs n’etaient pas assez 
nombreux. 

Pendant la guerre, le manque d’essence a 
rappel6 Fattention sur ce sujet, et les Pouvoirs 
publics ont encourage la construction dee v4hicnles 
Electriques. L^annEe demiEre, FUnion des 
Syndicats d'ElectricitE, le Laboratoiro central de 
FEl ctricitE, la Commission technique de FAuto- 
mobile dub et FOfiice National des Reoherches 
Scientifiques, ont organisE des essais officiels 
d’automobiles Electriques k accumulateufi. 

Dix-sept vEhicules ont EtE engagEs poor ces 
essais, qui ont eu lieu on octobre dernier | onze 
voitures ont subi toutes les Epreuves prEvues. 
La charge utile variait de 250 kgs (550 lbs.) pour 
les camionnettes ou landaulets, jusqu’E 6 tonnes 
pour les ca t ions. 

Les Epreuves ont durE 10 jours, et les vEhloules 
devaient parcourir chaque jour de 50 kilomEtres 
(31 miles) pour les camions, k 80 kilomEtres (50 
miles) pour les voitures lEgEres. En rEalitE, la 
plupart ont parconru joumellement environ 150 
kilomEtres (93 miles) sur les routes les plos 
acoidentEs de la banlieue de Paris. 
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Lea rtsultats officiels des essais n’ont pas encore 
publics. Les organisateuts ont dii promettre 
anx oonstruoteurB de ne pas publier de tableau 
oomparatif des performances des diverses voitures. 
dependant, nous savons que certains v6hicules 
ont donn6 des r^sultats remarquables. Les 3 
voitures (camionneittes et ooup6) d’une mSmo 
marque ont fait couramment un parcours joumalier 
de 150 kilometres (93 miles) sans recharge de la 
batterie, et avec une consommation de 63 watts- 
heure par tonne-kilometre du poids total, et de 
275 k 400 watts-heure par tonne-kilometre utile. 
En moyenne, la consommation a ete de 76 watts- 
heure 4 Paris 4 80 watts-heure en banlieue par 
tonne de poids total, pour les camionnettes, et de 
60 4 70 watts-heure pour les gros camions. 

Ces resultats sont des plus encourageants, et 
Ton a envisage Temploi de voitures eiectriques 
pour divers services publics. On etudie mcme 
un autobus 4 accumulateurs pour lea transports 
en commun 4 Paris. 

L'ENTBBPdT FBIOORIFIQnE DU PORT DE 
Bordeaux, a Bassens. 

Depuis quelques annees, on a installe 
dans diver es villes de grande entrep6ts 
frigorifiques de denrees alimentaires. G'est ainsi 
qu'il en existe un dans le port de pSche de Lorient 
pour le poisson, et un 4 la gare des marchandises 
de la Gompagnie des Ghemins do fer d’Orieans, 4 
Paris. Plus recemment, on a mis en service celui 
du port de Bordeaux, situe dans Tannexe de ce 
port creee pendant la guerre 4 Bassens, sur la rive 
droite de la Gironde. 

Get entrepot est particuli4rement destinO 4 
recevoir les viandes frigorifiOes de PAmerique du 
Sud et il forme PintermOdiaire indispensable entre 
les cargos frigorifiques de la Gompagnie des 
Ghargeurs r^unis et le rOseau ferrO de la Gompagnie 
d*Orl6ans. 

Pour rOduire au minim um les pertes de froid 
pendant le transbordement des viandes, le batiment 
est construit pr4s du quai, et lui est reliO par un 
transporteur 4 courroie sans fin, akritO dans une 
galerie bien close. La courroie peut transporter des 
qtiartiers de boeuf de 300 kilogrammes, 4 la vitesse 
de 1 mdtre par seconds. 

Le b&timent ne comprend qu’un rez-de-chaussde, 
de 130 X 57 mdtres, divis6 en 4 chambres froides 
d*une capacity de 1,000 tonnes de viande chacune, 
plus un hall de 2,500 tonnes. 

La maohinerie frigorifique comprend trois 
Oleotro-oompresseurs, 4 ammoniaque, donnant 
ohaoun 170,000 frigories-heure, et d* ux refrigerants 
d*air pour la ventilation des chambres froides. 

^ 1« m 1 des looaux froids est dalle en lidge sur 20 
oentimetres d'epaisseur, et les parois et plafonds 
sont egalement en briqnes de lidge, avec couche 
de lidge granule de 30 centimetres. 


.CORRESPONDENCE. 

THE SURVEY OP INDIA. 

1 have read with great interest the paper entitled 
The Survey of India ” by Gol. H. L. Grosthwait, 


and I have particularly noticed his reference to 
the great weight of the mountain mass of the 
Himalayas, and I was reminded of a book by 
Prof. Joly of Dublin, who considers that the 
elevation of the Himalayas is duo to the action 
of radium. 

If Col. Grosthwait would deal with Prof. Joly’s 
theories, it would be instructive to some of us. 

Arnold Lupton. 


NOTES ON BOOKS. 

Electrical Enoineerino Practice. By J. W. 

Meares and R. E. Neale. Fourth Edition, 

Vol. I. London : Ghapman and Hall,* Ltd. 

25s. net. 

The characteristics which have made preyious 
editions specially valuable to the practical man, 
are well to the front in the first volume of the 
fourth edition. ‘These features are : — Many 
details and much instruction in few words, and the 
production of something comparable to a technical 
pocket-book, but on a very much larger and more 
complete scale ; and recognition of the fact that a 
verbal definition or expression cannot always be 
indubitable in its meaning, but often requires an 
example or a graphic illustration. 

By the application of such principles of con- 
struction or arrangement as are indicated above, 
the authors give us the first volume of a two-volume 
treatise on practical electrical engineering, which 
represents a concentrated aspect of the electrical 
practice of to-day. Vol. I embodies nearly 600 
large octavo pages with many plates and 92 illus- 
trations in the text. This new edition will more 
than maintain the reputation of the earlier editions. 

It is somewhat disconcerting to read (p. 150), 
that supply meters have been and still may be 
in use, which by reason ** of the gear wheels being 
only friction-ti^t on the spindles, may occa- 
sionally slip a notch and give a reading 10, 100, or 
1000 units in excess.” 

The Divinity School, Oxford. By H. Edith 

Logge. With fifty-four illustrations. Oxford : 

Basil Blackwell. 2s. net. 

This book, modestly described as a guide for 
visitors, is really a survey of the building, with 
special reference to the famous sculptured ceiling, 
and forms a valuable work of reference. It contains 
a large amount of information on every detail 
of the carvings, presented in a concise and readable 
manner. 

Even apart from the letterpress, the book is 
t^ll worth securing for the admirable illustrations, 
which reproduce the details of the sculptures wiUi 
great fidelity, and are extremely useful for detailed 
study. In fact, one can appreciate the carvings 
better from such photographs than by examination 
of the originals in the ordinary way available to 
visitors. 

The general get-up of this guide book (and the 
very modest price) might well be taken as 4 tno^ 
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by those who pnblieh similar guides to other 
historic buildings. 

N.H. 

Bboobativs Fl’rniturb. By George I^sland 

Hunter. Philadelphia and London : J. B. 

Lippincott Company ; Grand Bapids : Good 

Furniture Magazine. £5 5s. net. 

This handsome volume should be joyfully 
welcomed by the student and the collector of 
furniture. Modestly described by the author as 
** a picture book of the beautiful forma of all ages 
and all periods ” it gives examples in chronological 
order of furniture including Egyptian, Assyrian, 
Greek, Roman, Byzahtine, Chinese, Japanese, 
Persian, Romanesque, Gothic, French Renaissance, 
Italian Renaissance, Later Italian, Louis XllI, 
XIV, XV, XVI, Directoire and Empire, Spanish, 
Portuguese, Flemish, Butch, Swiss, Elizabethan, 
Jacobean, Charles 11., William and Mary, Queen 
Anne, early Georgian, Chippendale, Adam, Hepple- 
white, Sheraton, American Colonial, modem 
European and American, and American Mission. 
The book contains over 900 illustrations, with 
23 coloured plates. Eveiy page is a delight, 
and should be a fruitful source of inspiration 
to the designer of furniture. The specimens 
selected, whether single chairs, chests or tables, 
or completely furnished rooms, are admirable, 
and the manner in which the illustrations are 
reproduced leaves nothing to 1>e desired. 

A good many very fine specimens of panelling 
and other woodwork are now in America, and it 
is interesting to notice the efTeot that they have 
produced on modem American furniture. Particu- 
larly beautiful are the rooms modelled on the 
Italian Renaissance style by Charles A. Platt 
and the late Stanford White, while much of the 
American Colonial and Mission furniture, though 
clearly inspired by older styles, has an individuality 
and charm all its own. 

The letterpress is wisely made subordinate to 
the illustrations, but it suffices to give, in small 
space a competent account of the various periods 
dealt with. Mr. Hunter confesses to a personal 
preference for the furniture of the Italian Renais- 
sance above that of any other period ; this 
preference, however, does not prevent him from 
doing justice to all, and he writes with a very full 
knowledge of a vast subject. 

It is not too often that one comes across a work 
that gives such unqualified satisfaction to the 
reader, and one feels that a deep debt of gratitude 
is due alike to the author, the publishers and the 
printers, for the care that they have lavished in 
producing this work. 


THE LIBRARY. 


The following boo]^ have been presented to 
ibe Library since the last annobnewnent. Except 
wiMfB otherwise stated, they have been planted 
by the publishers 


AbeU, Sir Westcott, K.B.E. The Ship A Her 
Work. London ; Gee & Co., Ltd., 1928. 

Allen, Robert, M. A., B.Sc.— <k)pper Ores. London : 
John Murray. 1923. 

Aspinall, Algernon, C.M.G. — Pocket Guide to the 
West Indies. London : Sifton, Praed & Co., 
Ltd. 1923. 

Beauchamp, J. W. — ^Industrial Electric Heating. 

London : Sir Isaac Pitman & Sons, Ltd. 1923. 
Belaiew, Col. N. T., C.B.--Crystallisation of 
Metals. London : University of London Press, 
Ltd. 

Berger, J. A. — Executorship and Death Duties. 
London : Solicitors’ Law Stationery Society, 
Ltd. 1923. 

Blacker. J. F.— The A.B.Cr of English Salt-Glaze 
Stoneware. I^ondon : Stanley Panl A Co. 
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Bolton, D. J., B.Sc. — Electrical Measuring Instru- 
ments A Supply Meters. London : (^apman 
A Hall, Ltd. 1923. 

Brendon, J. A., B.A. — Britain A Her Neighbours. 
Book VII. The Twentieth Century. Ix>ndon : 
Blackie A Son, Ltd. 1923. 

British Journal Photographic Almanac, 1924. 

London : Henry Greenwood A Co., Ltd. 
Burnham, Thos. H. — Special Steels. Ixmdon : 

Sir Isaac Pitman A Sons, Ltd. 1923. 

Butler, Howard Russell. — Painter and Space. 

New York : Charles Scribner’s Sons. 1923. 
Campbell, Persia Crawford, M.A. — Chinese Coolie 
Emigration. London : P. S. King A Son, Ltd. 
1023. 

Carter, E. Ellin. — Designs for Artistic Leather 
Work. Part 1. London : E. A F. N. Spon, 
Ltd. 1923. 

Carter, Howard A A. C. Mace. — ^The Tomb of 
Tut-Ankh-Amen. Vol. I. London : Cassell A 
Co., Ltd. 1923. 

Conradi, Charles Guthrie, M.l.Moch.E. — Mechanical 
Road Transport. London : Macdonald A Evans, 

1923. 

Conway, Sir Martin, M.P. — The Van Eycks and 
their Followers. London: John Murray. 1921. 
Dalton, Hugh, M.A., D.Sc. — Principles of Public 
Finance. London : George Routledge A Sons, 
Ltd. 1923. 

Daniel, Percy P. — Hints for a Company Secretary. 

London : J. M. Ouseley A Son, Ltd. 

Ellis, David, D.Sc. — ^A Science Course for Bakers. 

London : Blackie A Son, Ltd. 1923. 

Fellows, E. — Colour: Charted and Catalogued. 

London : “ Geographia,” Ltd. 

Fox, Cyril S., B.Sc., F.G.S. — Civil Engineering 
Geology. London : Crosby Lockwood A Son. 1923. 
Gibbs, R. W. M., B.A., B.Sc. — ^Technical Arith- 
metic. London : Blackie A Son, Ltd. 1923. 
Groves, E. J. A., Lie. ds L. — A Preparatory French 
Course. London: Blackie A Son, Ltd. 1923. 
Hall, B. J., M.I.Meoh.E. — ^A System of Plan 
Copying in Black Lines. London: Sir Isaac 
Pitman A Sons, Ltd. 1923. • 

Henri, Robert. — ^The Art Spirit. London: J. P. 
lippincott Company. 1923. 
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Hervey, Maiy F. S. — Holbein’s “Ambassadors.” 
London: George Bell A Sons, 1900. Presented 
by Mian Phillimore. 

Hewitt, J. T., M.A., D.Sc., F.R.S. — Dyestuffs 
derived from Pyridine, Quinoline, Acridine A 
Xanthene. London : Longmans, Green A Co. 
1922. 

Hodgkinson, Thomas W. — ^The Director System for 
Cutting Ladies* Garments. Second Edition. 
London : Minister A Co., Ltd. 

Hunter, George Iceland. — Decorative Furniture. 
Philadelphia and London : J B. Lippincott 
Company. 

Hyde, J. H. — Lubrication A Lubricants. London : 

Sir Isaac Pitman A Sons, Ltd. 1922. 

Jamieson, Prof. Andrew. — ^A Text-Book of Heat 
and Heat Engines. Vol. 2. Eighteenth Edition. 
Rewritten by Ewart S. Andrews, B.Sc. 
London: Charles Grififin A Co., Ltd. 1923. 
Jennings, Arthur Seymour. — ^*rhe Decoration A 
Renovation of the Home. London: W. R. 
Howell A Co. 1923. 

Jordan’s Tabulated Weights of Iron A Steel. 
Eighth Edition. London: E. A F. N. Spon, 
Ltd. (923. 

Kaye, G. W. C., O.B E., M.A., D.Sc.— X Rays. 

London : Longmans, Green A Co. 1923. 
Lees-Smith, H. B., M.A., M.P. — ^Se6ond Chambers 
in Theory and Practice. London : George 
Allen A Unwin, Ltd. 1923. 

Lethaby, W. R. — Londinium — ^Architecture A the 
Crafts. London : Duckworth A Co.- 1923. 
Loring, F. H. — ^The Chemical Elements. London : 

Methuen A Co., Ltd. 1923. 

Ijovell, R. Goulburn, A.R.I.B.A. — Courage in 
Colour. London : Charles Griffin A Co., Ltd. 
1922. 

Macara, Sir Charles W., Bt. — ^The New Industrial 
Era. Manchester: Sherratt A Hughes. 1923. 
Manning, Frederick. — Life of Sir William White, 
K.C.B., F.R.S. London : John Murray. 1923, 
Marsh, Lewis, M.A. — ^A First Book of Literary 
Beading A Composition. London : Blackie 
A Son, Ltd. 1923. 

Martin, L. C., D.Sc., and William Gamble. — 
Colour and Methods of Colour Reproduction. 
London : Blackie A Son, Ltd. 1923. 

Meares, J. W., C.I.E., and R. E. Neale, B.Sc. — 
Electrical Engineering Practice. Vol. I. Fourth 
Edition. London : Chapman A Hall, Ltd. 1923. 
Mitchell, C. Ainsworth, M.A. — ^The Expert Witness. 

Cambridge : W. Heffer A Sons, Ltd. 1923. 
Moore, James M., M.A., and Mary Tweedie, M.A. — 
Introductory Frenoh Course. Blackie A Son, 
" Ltd. 1923. 

'Nowak, Carl A., B.Sc., F.C.S. — 1. Neiw Fields for 
Brewers. 2. Non-Intoxioants, 1917 A 1922. 
Ogata, Kiyoshi, Ph.D. — ^The Co-operative Move- 
ment in Japan. London: P. S. Sling A Son, 
Ltd. 1923. 

Plarkes, U. W. A.-rArtiBtio Anatomy of the Human 
Form. London : John Bale, Sons A Damelsson, 
Ltd. 1923. 




Peers, E. Allison, M.A. — ^A Skeleton Spanisb 
Grammar. London : Blackie A Son, Ltd. 
1922. 

Powell, Harry J., C.B.E. — Glass-Making in 
England. Cambridge: University Press. 1923. 
Quintus, R. A. — Cultivation of Sugar Cane in Java. 

London : Norman Rodger. 1923. 

Redwood A Eastlake's Petroleum Technologist’s 
Pocket-Book. Second Edition. London : 
Charles Griffin A Co., Ltd. 1923. 

Rose, W. N., B.Sc. — Line Charts for Engineers. 

London : Chapman A Hall, Ltd. 1923. 

Rowe, J. W. F. — Wages in. the Coal Industry. 

London : P. S. King, A Son, Ltd. 1923. 
Russell, Sir E. John, F.R.S. — ^The Micro-Organisms 
of the Soil. Ijondon : Longmans, Green A Co. 
1923. 

Rutter, Owen. — 1. British North Borneo. 
London : Constable A Co., Ltd. 1922. 2. 
Through Formosa. London : T. Fisher Unwin, 
Ltd. 1923. 

Song Ong Siang, M.A., LL.M. — One Hundred 
Years’ History of the Chinese in Singapore. 
London : John Murray. 1923. Presented by 
Yow Ngan Pan, Esq., J.P. 

South American Handbook, 1924. London: 

South American Publications, Ltd. 1923. 
Stannus, Mrs. Graydon. — Old Irish Glass. New 
Edition. London : The Connoisseur. 1921. 
Stefansson, Vilhjalmur. — 1. The Northward 
Course of Empire. 2. Hunters of the Great 
North. London: George G. Harrap A Co., 
Ltd. 1922 A 1923. 

Swedish Year-Book, 1924. Stockholm : Almqvist 
A Wiksell, Co., Ltd. 1923. 

Thorpe, Jocelyn Field, C.B.E., D.Sc., F.R.S., A 
Christopher Kelk Ingold, D.Sc. — Synthetic 
Colouring Matters — ^Vat Colours. London t 
Longmans, Green A Co. 1923. 

Toch, Maximilian. — How to Paint Permanent 
Pictures. London : Scott, Greenwood A Son. 
1922. 

Underwood, Edna Worthley. — ^The Penitent. 

Boston : Houghton Miffiin Company. 1923. 
White, F. B. Howard, B.A. — ^Nickel. London : 

Sir Isaac Pitman A Sons, Ltd. 1923. 
Woodhouso, Thomas. — Jacquards A HarnesaCt. 
Ijondon : Macmillan A Co., Ltd. 1923. 


THE BAGON-GURING PIG. 

Writing in the Journal of the Pig Breeder 9* 
Scientific Society, Mr. Loudon M, Douglas, 
F.R.S. E., states that the weight to .which a pig 
may be allowed to grow for bacon purppses 
has been modified within recent yean. In the 
old days it was customary to fatten a pig lor 
bacon curing up to 18 or 20 spore ; and in 
this way supply the household with fat bacon 
which lasted throughout the winter. Now, 
however, people refuse to eat fat, and, as a 
consequence, the weight of the bacon pig has 
been fixed at something around 2001bs. Utb 
weight, The Uto weight may be taken as being 
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^ per oent. above the oarcaee weight, on the 
average ; and this again may be taken as 20 
per oent. above the bacon weight, provided that 
Wiltshire sides are cured. But it is quite easy 
to regulate the weight to about 2001b8. live 
weight, as the pig is the most adaptable of any 
of the animals on the farm, and it may also be 
said to be the most profitablo, as it increases 
its weight by one hundredfold or more in six 
months. The 2001b. pig has the enormous 
advantage of being just sufficiently supplied 
with fat, and a fair standard may be taken 
as inches to If inches of fat down the back. If 
this proportion is maintained it will bo found that 
the percentage of lean in the meat is just what 
is wanted by the average customer. 

There are, unfortunately, a great many 
different types of pigs in the United Kingdom. 
We have some 13 pure breeds, and as time goes 
on we are threatened with several more, which 
will add to the confusion of the whole subject 
of the bacon ourer's pig. For, after all, what 
the bacon curer wants is not any particular 
breed of pig, but one which will show him 
properly-balanced fat and lean and a relatively 
small proportion of bone to flesh. It is quite 
useless for pig breeders* societies to lay down 
points for the particular breeds which they 
fancy, giving rates of value to the tail and the 
ears, and such features as do not interest the 
bacon curer at all. The principal part of the 
pig, so far as the bacon curer is concerned, is the 
loin and the hams. The public demand is for 
streaky bacon from the flanks ; and some of the 
breeds of pigs which are much spoken of at the 
present day are absolutely without this feature. 
It would, therefore, seem that the time must 
arrive if we are to make any great progress in 
pig breeding in the United Kingdom, when the 
big breeders must try to reduce the number of 
breeds of pigs instead of trying to add to them, 
as at present. We have, surely, a sufficient 
inducement to devote our energies to the proper 
kind of bacon pig when it is remembered that 
we in this country spend in overseas countries 
£1,000,000 per week in bacon, hams, and 
cognate pig products ; and it is quite idle 
to say that this cannot be altered, as we have in 
this country every possible condition which 
would contribute to the development of a large 
pig industry. We also have many bacon 
factories where bacon curing is carried on, 
sometimes with great difficulty, owing to the 
absence of a proper supply of pigs, notwith- 
standing the fact that British cured bacon 
commands the highest price of all the bacon 
consumed in Great Britain, very often being 
'20s. per cwt. higher in value than all other 
imported kinds. 

How to obtain this bacon pig is, of course, the 
principal question, and there are many people 
who have given a great j^al of attention to the 
subject during recent yeaaa. , Generally speaking, 
it may be laid down that the bacon pig can be 
^produced from of the pate hreei. It is 


purely a question of selection and feeding. It is 
also pretty generally accepted that the first 
cross of some of the pure iHreeds gives a more 
satisfactory bacon pig than any other. Thus a 
cross between a Large Black sire and a Large 
White sow gives an excellent bacon pig. It 
very much depends upon the sire, and it is in 
this particular respect that purity of breed 
becomes of value. It has been shown by direet 
experiment that the pure-bred sire will give an 
increase of 40 per cent, over the stock produced 
by an ordinary boar ; and such a fact goes to 
prove that the selection of sires is really one of 
the principal businesses in connection with the 
production of bacon pigs. 


MEETINGS OF THE SOCIETY. 


Ordinary Meetings. 
Wednesday evenings, at 8 o’clock : — 
February 27. — Charles S. Myers* 

C. B.E., M.D., Sc.D., F.R.S., Director* 
National Institute of Industrial Psychology* 
“ The Use of Psychological Tests in the 
Selection of a Vocation.” Sir Robert Blair, 
LL.D., Education Officer, London County 
Council, will preside. 

March 5. — ^Major-General Sir Fabian 
Ware, K.C.V.O., K.B.E., C.M.G., C.B., 
Vice-Chairman, Imperial War Graves Com* 
mission, ” Building and Decoration of the 
War Cemeteries.” Lord Askwith, K.C.B., 
K.C., D.C.L., Chairman of the Council, will 
preside. 

March 12. — Alan A. Campbell Swinton, 
F.R.S., late Chairman of the Coimcil, 
” Personal Recollections of some Notable 
Scientific Men.” (Illustrated by Photo- 
graphs. ) Sm Dugald Clerk, K.B.E., D.Sc., 
F,R.S., will preside. 

March 19. — R. L. Robinson, Member of 
the Forestry Commission, ” The Forests 
and Supply of North America.” Lord 
Lovat, K.T., K.C.M.G., K.C.V.O., C.B., 

D. S.O., will preside. 

March 26. — Neal Green, The Fishing 
Industry and its By-Products.” Professor 

E. W. Macbride, D.Sc., F.R.S., will preside. 
April 2. — Sir Lynden Maoasset, 

K.B.E., “ London Traffic.” 

April 9. — ^Frane Hope* Jones, M.I.E.E., 
Vice-Chairman, British Horological Insti- 
tute, ” The Free Pendulum.” Professor 
C. Veiwon Boys, F.R.S., will preside. 

April 30. — ^Brioadibr-Qenebal Sir 
EDbbnry Maybury, K.C.M.G., C.B., Director 
Qenefal of Roads, Ministry of Transport, 
“Roads.” 
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May 7. — J. Robinson^ M.Sc., Ph.D.» 
F.Liflt.P., Head of Wiieless and Photo- 
graphy Department, Royal Aircraft Estab- 
lishment, Famborough, “ Wireless Naviga- 
tion.” 

May 14. — 

May 19 (Monday). — Sib James 
Fobtesoub-Flannery, Bt., Ex-President, 
Institution of Marine Engineers, ” Marine 
Internal Combustion Engines.” The Rt. 
Hon. Lord Bearsted will preside. 

May 21. — Professor C. Vernon Boys, 
F.R.S., “ Calorimetry.” (Trueman Wood 
Lecture.) 

May 28. — Mrs. Arthur McGrath (Rosita 
Forbes), ” The Position of the Arabs in 
Art and Literature.” Lord Askwith, 
K.C.B., K.C., D.C.L., Chairman of the 
Council, will preside. 

Date to be hereafter announced : — 

T. Thorne Baker, “ Photography in 
Industry, Science and Medicine.” 

Indian Section. 

Friday afternoons at 4.30 o’clock : — 

March 21. — Otto Rothfeld, J.C.S., 
“ Progress of Co -o|ierative Banking in India.” 

May 2. — Jocelyn F. Thorpe, C.B.E., 
D.Sc., Ph.D., F.R.S., F.I.C., F.C.S., Pro- 
fesBor of Organic Chemistry. Imperial College 
of Science and Technology, ” Chemical 
Research in India.” 

Date to be hereafter announced : — 

Bhupendra Nath Basu, M.A., Vice- 
Chancellor of Calcutta University, ” The 
Vedantic Philosophy of the Hindus.” 

Dominions and Colonies Section. 

Tuesday afternoons at 4.30 o’clock : — 

March 4. — ^Thb Hon, T. G. Cochrane, 
D.S.O., ” Empire Oil : The . Progress of 
Sarawak.” The Rt. Hon. Lord Bearsted 
will preside. 

May 27. — C. Gilbert Cullis, D.Sc., 
M.I.M.M., Professor of Economic Mineralogy, 
Imperial College of Science and Technology, 
”The Geology and Mineral Resources of 
' Cyprus.” 

Cantor Lboturbs. 

Edward Victor Evans, O.B.E., F.I.C., 
Chief Chemist, South llifetropolitan Gas 
Company, ” A Study of the Destructive 
Distillation of Coal.” Three Lectures. 
February 25 ; March 3, 10. 


SyUabuB* 

Lrotubx I. — ^Fkbrcary :s5. — ^The oarboniaation 
of coal oonsidered os a process for distributing 
the thermal energy of the coal into therms in 
the form of gas, tar and coke. Factors which 
cause wastage of therms in the form of gas and 
the principles underlying high yields ot gaseous 
therms. 

Lsotitbe 11. — ^Mabgh 3. — The inter-relation of 
therms in the form of gas and tar and the process 
conditions which affec;t their distribution. Further 
principles underlying high yields of gaseous therms. 
The chemistry and economics of tar cracking. 

Lbotubb hi. — ^Mabch 10. — ^The trend of develop- 
ments in carbonising processes. The de-ashing of 
coal and other tactors tending to increase the 
value of the therm in the form of coke. 


Cobb Lboturbs. 

Monday evenings, at 8 o’clock ; — 

Dr. T. Slater Price, Director of 
Research, British Photographic Research 
Association, ” Certain Fundamental 
Problems in Photography.” Three Lectures. 
March 24, 31 ; April 7. 


MEETINGS OF OTHER SOCIETIES 
DURING THE ENSUING WEEK. 

Monday, February 25 ... Oeogniphioal Society, 136, 
New Bond Street, W., 8.30 p.m. Mr. L. 
Koch, “ Northward of (Jreenland.” 
University of London, University Oollege, 
(lower Street, W.C., 6.30 p.m. Sir Harry 
Stephen, ** Criminal Law.” (Lecture 1.) 
At King’s (College, Stranl, W.O., 5.30 p.m. 
Rev. O. P. Rogers, Eeciesiastloal 
Mnsic.” (Lecture IV.) 

5.30 p.m. Dr. R. W. Scton-Watson, A 
Survey of Bohemian History.” (Lecture 
IV.) 

At the Institution of Civil Engineers, 
Great George Street, S.W., 5 p.m. Mr. 

0. C. A. Van Lidth De Jende, ” Practical 
Hydraulio Engineering Problems in 
connection with Navigation.” (Tjceture 

1. ) 

Tuesday. February 26 ... Automobile Engineers, 
Institution of, at the Royal Society of 
Arts, John Street, Ad^hi, W.O., 6.30 
p.m. Mr. H. K. Thomas, ” The 
Fundamentals of Ck)8t Reductions.” 
Colonial Institute, Hotel Victoria, 
Northumberland Avenue, W.O., 4 p.m. 
Miss Gladys Pott. ” Migration of Women 
within the Empire.” 

Photographic Society, 35, Russell Square, 
W.C., 7 p.m. (Kinematograph Group). 
Papers on the mechapism of the Cine 
camera, ” The Intermittent Motion,” 
*' Front Gadgets and Trick Mechanism,” 
"Fooueing Devices.” 

Marine Engineers. Institute of, 85, The 
Minories, E., 6.30 p.m. Mr. L. Bothera, 
”Eleotrioity as the Motive Power for 
Ships.” 

Economics and Polltioal ScienoeV London 
School of, Houghton Street, W.O., 6 p.m. 
Sir Edward Grigg, ” The Problem of 
Imperial Organisation.” 

Royal Institution, Albemarle Street, W., 
6.15 p.m. Prof. J. Baroroft, Tbe 
Respiratoj^ Pigments in Animal Ltfe.^ 
(Lecture III.) 

Hecbanlpgl Engineers. Institution of. 
Storey’s Gate; Westminster; 8.W., 6 
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(Joint Meeting with the Society of 
Chemical Indus t^.) Papers on *‘The 
Treatment of Water for Industrial 
Purposes.** 

University of London, University Oollege, 
Gower Street, W.C., 6.30 p.m. Mr. J. H. 
Helwig, ** Modern Danish Lyrics, lOTO— 
1920.*' (Lecture IV.) 

5.30 p.m. Mr. N. H. Haynes, The 
Roman Empire and its Invaders.*’ 
(Lecture IV.) 

At King's College, Strand. W.C.. 5.30 p.m. 
Sir Bernard Pares, “ Russia before Peter 
the Great to 1861." (liooture VI.) 

5.30 p.m. Dr. H. W. CJarr, " The 
Transition to the Relativist Conception 
of Nature." (Lecture IV.) 

At the London Bchool of Economics, 
Houghton Street. W.O., 5 p.m. Prof. A. 
K* Geogr.iphy of the 

United States. Regional and National." 
(LectuiiB II.) 

WiDNESDAT. February 27 ...London County Council. 

at the Royal Sociyty op Arts, John 
Street, Adelphi. W.C., 6 p.m. Sir Napier 
Shaw, " An Introduction to Modern 
Meteorology." (Lecture I.) 
liitorature. Royal Society of, 9, Blooms- 
_bury Square, W.C.. 6 p.m. 

Browing, Institute of (Midland Counties' 
Section). Burton-on-Trent. Prof. H. E. 
Armstrong, "Humour and its Potency- - 
a Character Study." 

British Academy, at the Royal Society. 
Burlington House. Picc'’dilly, W., 6 p.m. 
Dr. J. W. Mackail. " Bent’ey’s Milton." 
(Warton lyecture on English Poetry.) 
Industrial League and Council. Caxton 
Hall, Westminster, S.W.. 7.30 p.m. Mr. 

Williams, "Foreign Exchange, its 
Lffects on Industry and Cost of Living." 
Microscopical Society, 20. Hanover Square. 
V'' J (Section in the Industrial 

Api:dication of the Microscope.) 1. Mr. 
R. Daubney, " Notes on some Parasitic 
Worms of Importance to Agriculturists." 
2. Mr. H. J. Denham, "Practical 
Microscopy in Research on Textile 
Fibrw. 3. Mr. J. B. Barnard, "Tech- 
nical Microscopy." 

G^logical Society. Burlington House, 
PiMadilly, W.. 5.30 p.m. Mr. W. B. 
Wright, ' Age and Origin of the Lough 
Neagh Clays." 

Japan Society, Victoria and Albert 
Museum, South Kensington, S.W., 3 p.m. 
Liout.-Oolonel E. F. Strange, The 
Incense Ceremony.*’ 

Automobile Engineers, Institution of. 244, 
Deansgate. Manchester, 6.30 p.m. Mr. P. 
Pritchard, " Modern Foundry Practice.” 
University of London, University College. 
Gower Street, W.C.. 3 p.m. Prof. E. ll. 
Gardner, “Problems of the Inferno." 
(Lecture VI.) 

5.30 p.m. Prof. Geyl, "English Dip- 
lomacy in Holland in the XVIII. Cen- 
tury.’ (Lecture III.) 

5.30 p.m. Mr. I. O. Gr^ndahl, "Con- 
temporary Norwegian Literature." (Lec- 
ture IV.) 

5.30 p.m. Mr. R. A. Peddle, "Printing 
Presses and Machinery from the Earliest 
Times and their Influence on the Book 
and Nevrspaper." 

6 p.m. Prof. Karl Pearson, "The 
Current Work of the Biometric and 
Eugenios Laboratories." (Lecture XU.) 
At King's^ college. Strand, W.O., 

5.30 p.m. Mr. B. Rackham, " The Artistic 
Back^ound of Medimval History— Glass 
and Pottery." 

At the Royal College of Music, SottYh 
Kensington, S.W., 5 p.m. Sir Henry 
Hadow. " English ' Composers of the 
Tudor Period.^ (Lecture X) 

At -Uie Institution of Civil Engineers, 
Qiwl George Street, S.W., 5 p.m. Mr. 
0. O. A. Van Lidth de Jende, ** Practical 
Hydraulic Bhgineerlng Problems In 
ooimeotlon Navigation." (Lecture 

ftuuOAY, I^UARY 28 ... Automobile Engineers. 

Institution of, at the Botal Sociitt or 
John Street, Adelphi, W.C., 


6.30 p.m. Mr. A. E. Cooper, "The 
Requirements of Motor Delivery Vans." 

Royal Society, Burlington House, Picca- 
dilly. W., 4.30 p.m. 

Antiquaries, Society of, Burlington House, 
Piccadilly, W.. 8.^ p.m. 

British Decorators. Institute of. Painters 
Hall. Little Trinity Lane, E.C., 7.30 p.m. 
Mr. A. Orr, " A Tour in Spain Ytith the 
Incorporate Institute of British 
Decor itors." 

Auctioneers and Estate Agents Institute, 
3A Russell Squa^ W.O., 7.30 p.m. Mr. 
W. S. Edgson, "The Valuation of Shop 
Property." 

Electrical Engineers, Institution of, Savew 
Place, Victoria Embankment, W.C. 
6 p.m. Mr. A. S. Fitzgerald, "The 
Design of Apparatus for the Protection 
of Alternating Current Circuits." 

London County Council, Geffrye Museum, 
Kingsland Road, £., 7.30 p.m. Mr. H. A. 
Tipping. “ Furniture— The Dining Room 
from the Earliest Times to the Present 
Day." (P irt II.) 

Royal Institution, Albemarle Street, W., 
5.15 p.m. Prof. Sir ♦ W. Bragg, 
" Crystalline Structure of Organic 
Substances." (Lecture IV.) 

Mechanical Engineers. Ibstitution of 
(North-Western Branon), Engineers CJlub. 
Manchester. 7 p.m. Mr. J. £. Hurst, 
" Engineers’ Inventions and Patents." 
University of London, University College, 
Cower Street. W.C.. 6.30 p.m. Signor C. 
Pellizzi, " Campanella." 

5.30 p.m. Mr. L. Bj^rkhagcn, " Modern 
Swedish Prose Authors." (Lecture IV.) 
5.15 p.m. Prof. J. E. G. de Montmorency, 
" Comp arative Law of Europe and Asia." 
(Lecture VI.) 

At King’s College, Strand, W.C., 

5.30 p.m. Dr. A. R. Pastor, " Spanish 
Mysticism." (Lecture I.) 

5.30 p.m. Prince D. S. Mlrsky, " *1116 
History of Russian Literature." (Lec- 
ture VI.) 

At St. Msiry’s Hospital Medical School, 
Ibra^ Street, W., 5 p.m. Prof. B. J. 
Collingwood, " Blood." (Lecture II.) 

At St. Thomas’s Hospital. Albert 
Embankment, S.E., 5 p.m. Dr. J, A. 
Murray, " (^nucer." (Lecture II.) 

At the London School of Economics. 
Houghton Street, W.C., 5 p.m. Dr. J. H. 
Clan}) am, " Britain on the Eve of the 
Railway Age.” (Lecture II.) 

Friday, February 29 ... Royal Institution, Albemarle 
Street, W., 9 p.m. 

Photognphio Society. 35, Russell Square, 
W.C., 7 p.m. Mr. T. A. Scotton, "The 
Making of a Railroad Locomotive." 
Auctioneers and Estate Agents Institute, 
34, Russell Square. W.O., 11.30 a.m. 
Conference of Agricultural Members. 

2.30 n.m. Mr. A. W. Merry, " Practice 
under the Agriculturnl Holdings Act, 
1923, in the light of recent Legal 
Decisions." 

University of London, King's College. 
Strand, W.O., 5.30 p.m. l>rof. R. W. 
Seton-Watson, " The Rise of Nationality 
in the Balkans." (Lecture VI.) 

6.30 p.m. Dr. H. Lamb, "*1116 Internal 
gmstitution of the Earth." (Lecture 

At the London School of Economics. 
Houghton Street, W.C., 5 p.m. l^of. A. 
P. Brigham, "The Geography of the 
United States, Regional and National." 
(Lecture III.) 

At the Institution of Oivil Engineers, 
Great George Street, S.W., 5 p.m. Mr. 
O. C. A. Van Lindtn de Jende, 
*' Practical Hydraulic Engineering 
Problems in connection with Naviga- 
tion.** (Lecture III.) 

Saturday, March 1... Royal Institution, Albemarle 
Stj^t, W.. 3 p.m. Mr. W. De La Mare, 
" Character in Fiction.** 

London County Council, Horniman 
Museum. Forest Hill, S.£.. 3,30 p.ni. 
Mr. H. N. Milligan, Animals wiiioh live 
in Trees. ’ 
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NOTICES. 


NEXT WEEK. 

Monday, March 3rd, at 8 p.m. 
(Cantor Lecture.) Edward V'ictor Evans, 
O.B.E., E.I.C., Chief Cliomwt, South Metro- 
politan Gas Company, “ A Study of the 
Destructive Distillation of Coal.” (Lecture 
II.) 

The Lecture will be illustrated with a 
cinematograph film showing the decomposi- 
tion of cyclohexane* by heat. 

Tuesday, March 4th, at 4.30 p.m. 
(Dominions and Colonies Section.) The 
Hon. T. G. Cochrane, D.S.O., ” Empire 
Oil : The Progress of Sarawak.” The Rt. 
Hon. Lord Bearsted will preside. 

Wednesday, March 6th, at 8 p.m. 
(Ordinary meeting.) Ma.tor-Generai:4 Sir 
Fabian Ware, K.C.V.O., K.B.E., C.M.G., 
C.B., Vice-Chairman, Imperial War Graves 
Commission, “Building and Decoration of the 
War Cemeteries.” Lord Askwith, K.C.B., 
K.C., D.C.L., Chairman of the Council, 
will preside. 

Further particulars of the Society’s meet- 
ings will be found at the end of this number. 


ELEVENTH ORDINARY MEETING. 

Wednesday, February 20th, 1924 ; 

Sir Stanley Bois, late Chairman of the 
Ceylon Chamber of Commerce, in the Chair. 

The following candidate was proposed for 
election as a Fellow of the Society : — 

Bone, SUphen, London. 

The following candidates were duly elected 
Follows of the Society : — 

Elston, Frederic, London. 

Mant, Sir Reginald Arthur, K.O.I.E., C.S.I., 
London. 

Smith, Frederick Richard, Hampden-in-Arden. 
Young. Brig. -General Henry Alfred, C.I.E., 
C.B.E .0 Exmouth- 

A paper on ” New Uses for Rubber ” was 
read by Mb. Peboival Jambs Burgess, 


M.A., F.I.C., Chairman, Kublxu* Growers’ 
Association. 

The paper and discussion will be published 
in a subsequent number of the Journal, 


PROCEEDINGS OF THE SOCIETY. 


DOMINIONS AND COLONIES SECTION. 

Tuesday, February 5th, 1924. 

Sir George R. Le Hunte, G.C.M.G., 
formerly Lieut. -Governor of British New 
Guinea, in the Chair. 

Thb Chairman, in opening the meeting, said 
be regretted very much that owing to the time 
of the meeting he would have to leave before the 
end, to oatch his train. He wished to express 
his great p'easi re at meeting his old friend the 
lecturer, Mr. Walker, whom he had known so 
well in New Guinea on the staff of the Ix>ndon 
Missionary Society. He knew of Mr. Walker’s 
good work. He had had the opportunity 
of reading a draft of the paper, and he 
thoroughly agreed with what Mr. Walker said 
in it with reference to the native races generally 
and with regard to New Guinea in particular. 

Tho pcfcper read was : — 

THE COMMERCIAL FUTURE OF 
THE BACKWARD RACES. 

By F. W. Walker, 

^ Managing Director of the Pajiuan Industries, 
Ltd. 

1 am grateful to the Royal Society of 
Arts for ^ving me the opportunity of addres- 
sing you on this subject, which is one of 
great and growing importance to the 
British Empire. 

I am especially grateful to Sir George 
Le Hunte for consenting to preside on this 
occasion. It is one more proof of liis deep 
and abiding interest in the welfare of 
native races, of which he has gfven many* 
during his long and distinguished career* 

' The British Empire owes much to auoh msa 
as he, who liave .maintained our honoivc. 
and upheld our high traditions in positioiui 
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of great i^ponsibility in the remote parts 
of the Empire. 

1 was in New Guinea during the whole 
of Sir George's term of office as Lieutenant- 
Governor so I can speak from first-hand 
knowledge, and I can assure you, and 1 
can assure him, that he is remembered 
with deep gratitude* by all those who have 
the interest of the natives at heart. 

British New (hiiiiea, or to be strictly 
correct, JJritish Papua, which first became 
a Crown Colony in 1888, and was handed 
over to the Commonwealth of Australia 
in has been i)artieularly fortunate 

in it« Governors. Jt must not 1x3 confused 
with what was formerly German New 
Guinea, which is quite a separate territory 
and has a Governor of its own with head- 
quarters at Babaul in New Britaui. 

The first Govt».mor of British Papua was 
Sir William MacGregor, whci was an excep- 
tional man in (^vory way. By’ him the 
foundations of tlx* (Constitution weiv well 
wd truly’ laid with great- wisdom and 
foresight. 1 think I am eoiTcct in saying 
that’ for the first time in the history of 
the Britisli Empire, the sale of drink and 
fiiearms to natives was prohibited from 
the start, under heavy penalties, and these 
laws have l>een strictly^ and successfully'^ 
enforced riglit u]) to the present day, with 
incalculable htmefit to the natives, as Sir 
George can t(?stify. 

The pmsent Governor, the Hon. .T. H. P. 
Murray', a bi-other of Pi*of. (filbert MniTay, 
is not one whit behind his givat pitHlecessoi*s 
in his regard for and intends t in the welfare 
and progress of the natives, and if he is 
spared to car]’,v out his ideas, of which 1 
shall Ixive more to say’ later < 311 , he* will 
coiifcM’aii immense and enduring benefit upon 
Papua. 

Favoui'ed with such a striking succession 
of great pro -consuls as the late Sir William 
Mac(?regor, Sir George Kuthven J^e Hunte, 
and the Hon. J. H. P. Murray, and with the 
two great cm'&es of native races, drink and 
firearms, excluded, the outlook for the 
natives of Papua is surely a hoixsful one, 
provided men of like spirit can be foimd to 
carry on this great succession. 

. In order to secure this very’ desirable 
result it is necessary that public opinion 
at Home should be educated and informed, 
ao thabt men of this hi^ >ype shall be ade- 
quately supported in their jsreat endeavours 
to uplift these {primitive peoples. 


Three Policies. 

Ganoii Elliott, of Leicester, speaking 
last year at the London Rotary Club, 
said : — “ The first policy of the white man 
with regard to the Backward Races was 
to exterminate them, the second policy 
has been to exploit them ; now it is to be 
hoped that wo are going to recognise that 
the wisest and l>est policy of all is to uplift 
and help them.” 

This last policy needs widespread public 
support if it is to be effectively' carried out. 
It is on behalf of this policy that I wish to 
plead to-night. The question we have to 
consider is, how are we to secure a future of 
progress and usefulness for the Backward 
Races ? What policy must we tiidopt with 
regard to them which is in their best 
interests — because that is the policy which 
is in the best interest of the British Hmpire 
and also of the* world in geiieml. 

A great responsibility rests upon iis in 
this connexion, as we have more of these 
Backwai’d Races under our care than any 
other Empire that has ever existed, and it. 
is impossible to exaggerate the importance 
of a right policy with regard to them. 

A Problem tn KroNOMEcs and Ethics. 

This essentiallya problem in Economics, 
but because the prime factoi*s in the c»ase 
ai*e men and not machines or inanimate 
matter, it is a pi'obleni which (aimot he 
successfully solved apart from Ethics. 1’hat 
type of Political Economy which ignur, 
the human element has .lxH3ii utterly dis- 
credited by the experience anti progress 
of modem times. The evidence of this 
is seen in th(3 rapid spread of various welfare 
movements and in the success of numerous 
schemes of ctj -partnership and profit-sharing 
and similar developments of recent years. 
Wliatever our views may be with regard, 
to these developments, they are a clear 
indication of the recognition of the fact 
that ethical considerations can no longer 
be ignored if the wheels of industry are 
to run smoothly, and whil<3 this is the case 
here in England it applies with equal force 
to industrial developments abroad. The 
mere fact that in the one case the labour 
is white and in the other case it is black, 
does not make any essential difference. In 
both cases the labour is human and the 
principles involved are the same. In a 
word, the demand for justice caimot be 
admitted in the case of .the white rn^n and 
denied in the case of the coloured man. 
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Danger ov Colour Prejudice. 

The study of history clearly reveals that 
“There is a Power, not ourselves, which 
makes for righteousness,*’ and if we are 
not prepared as an Empire to be scrupulously 
just and impartial in the shaping of our 
policy with regard to the subject races 
committed to our care, retribution will 
surely fall upon us, as it has fallen upon 
other Empires which made a wrong use 
of their power. The “ mills of God grind 
slowly,” but iniquity cannot escape their 
grinding, however long it may be deferred. 
Those who refer to the coloured races 
with contempt as “ niggers ” and sneer 
at any suggestion to secure for them a fair 
opportunity for development and progress 
are the most flangerous enemies of the British 
Empire, for tliey are “ enemies within the 
gate.” The enemies outside we have 
always been able to deal with successfully, 
but those enemies in our midst constitute a 
more insidious danger, and I for one regard 
them with no small anxiety, for they are 
financially strong and powerful, and unless 
the great spirit of the nation asserts itself 
they will work their will upon these Back- 
ward Paces with disastrous results to all 
concerned. 

Without sympathy and understanding it 
is impossible for men, white or black, to 
pull together. If these elements are not 
cultivated, war, with all its waste and 
misery, is inevitable. 

Ba.sil Mathews brings this point out 
very clearly in his foreword to a pamphlet 
by Harold Begbio on “ Christianity and 
Commerce,” recently published. 

Mr. Mathews writes : — 

“ ‘The black will never understand the 
white, nor the white the black, as long as 
black is black and white is white,’ argues 
Captain Woodward, the South Sea labour 
recruiter, one of Jack London’s heroes 
in his ‘ South Sea Tales.’ The talk is 
going on in the parlour of the ‘ pub * at 
Apia, the greatest harbour of the Samoan 
Islands. 

“A friend retorts vigorously: ‘If the 
* white man would lay himself oiit a bit 
to understand the workings of the black 
man’s mind Tnost of the messes would be 
avoided.* 

^‘Tliis provokes Captain Woodward, who 
thereupon breaks out into a long, vehement 
reply, in which he says : ‘ Don’t talk to me 
about understanding the nigger. The white 
man^s mission is to farm the worlds and it^s 


a big enough job cut out for him. What 
time has he got left to understand niggers^ 
anyway ? ’ 

“ And the worthy captain follows his 
moral with a story of labour-recruiting, 
which issues in a murderous attack by 
recruited natives, followed by a cold blooded 
massacre by a whitt? man with two rifles 
and inexhaustible ammunition. 

« « « 

“ That convei'sation and that story sum 
up in one picture the tragic, dramatic 
contest of those tw'o ideas of exploitation 
on the one hand and understanding on the 
other — ^not only in the South Seas, but in 
the whole world wherever the white man 
has come into contact with ‘ the backw'ard 
races.’ 

“ The story during the last four centuries 
of the white man’s cx|>ansion into America, 
India, Africa, Australasia, and Polynesia, 
indeed, has proved that — for that period of 
human history, at any rate — ^it has been ‘ the 
white man’s mission to farm the world.’ 
And in his indomitable and often ruthless 
will to ‘ farm the world ’ the white man 
has often, on the one hand, mown down the 
races that opposed liim, and, on the other, 
yoked to his service those who did not. 
The dying out of the Red Indiim, the growth 
of the African slave trade with America, the 
extermination of the Tasmanians, the foul 
record of the Kanaka tmffic in the South 
Pacific, ai*e all part of a story of infamous 
wrong that — in total — represents the blackest 
stain on the world record of the white races.” 

Wo may admit the truth of those words 
but some may be disposed to comfort 
themselves with the thought that these 
things belong to a past ago. 

Do not let us live in a “ fool’s paradise.” 
All unscrupulous and ruthless white men 
are not dead. They are i)orhaps a little 
more discreet in those days, more careful 
not to “give themselves away,” but they 
are still amongst us in considerable force 
watching for opportunities, and to them 
the ignorant and defenceless “nigger” 
dwelling in lands of great wealth and 
future possibilities is “ fair game.” If 
you suggest that the said “ nigger ” should 
be enlightened and taught and assisted 
to develop his own land for his own benefit 
they are immediately up in arms and accuse 
you of “ spoiling ” these people and from 
their point of view such a policy will un- 
doubt^ly “spoil ” them. Many good people 
living quietly at home in England have 
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little idea of what is going on in man^' 
of these tropical lands at the present day. If 
any persons want infoiTnation on these points 
let them apply to the Anti-Slavery and 
Aborigines Protection Society, whose records 
contain much startling evidence of the need 
for constant watchfulness in connexion 
with these matters. 

Quite recently tliat Society brought to 
light two cases where natives were flogged 
to death by white i)Iantera in different pai'ts 
of Africa, the one in Kenya and the other 
in Rhodesia, less than a year ago. 

I quote these, cases to show that we 
have still this kind of white man in our 
midst, and, imfortunatoly, he is not as 
rare as many supposes. 

Jmpobtant Work of the Anti-Slaverv 

Society. 

In passing, permit, me to say w^e have ever^' 
reason to bo giatefiil to a Society which 
keeps a watchful eye on this type of 
Britisher. Many people seem to imagine 
that the work of the Anti-Slavery So .iety 
was practically completed when slavery' 
was abolished in 1836, but that is a groat 
mistake. The full title of the Society 
is “ The Anti-Slavery and Aborigines 
Protection Society,” and their splendid 
work in connexion with the Congo and 
Putumayo atrocities, only to mention two 
great instances, is evidence of the great 
need of their activities in later times. 
A more recent and no less striking instance 
of their usefulness is in connexion with the 
question of slavery in Abyssinia, which 
still exists there almost unnoticed, on an 
immense scale. But apart altogether from 
these great outstanding instances of their 
usefulness, the very existence of the Society 
is a constant check on the ill-treatment 
of natives, and all who are interested in the 
future of the Backward Races ought to 
give this great Society their hearty and 
practical support. 

We must face the fact that there is still 
an element in our midst which is not in 
sympathy with native aspirations, and even 
though in only a few cases does this lack 
of sym^thy show itself in a brutal form, 
it has to be reckoned with as a distinct 
danger to the successful solution of the 
great problem of native advancement and 
welfare. . 

Thx Hon. J. H. P. I^vbbay on Coloub 
. Pbmitdicb. 

Hon. J. H. P; in a paper 

whieb he read beiote ^ Boyal Anthro- 


j^logical Society on May 15th of last year, 
when he paid a brief visit to England, 
made some very significant remarks in 
this connexion. He said : — 

‘‘ The average white man is often so 
masterful, and may 1 add, occasionally 
so utterly tlevoid of* any idea of courtesy, 
that he will ride rough -shod over the feelings 
of the native — ^for, he will unconsciously 
argue, a black man has no right to have 
any feelings at all. I think that this is 
the attitude that we are all inclined to 
take up instinctively when we are first 
brought into contact with the coloured 
races, and 1 think further that a strong 
effort of wdJl and reasoning powder is necessary 
if we are to overcome it. Evan as late 
as 1900 a >X)ok w’as published in America 
to prove that tho N«gro was not . a man 
but a beast, creattul fin* the service of the 
white man. Such a crude philosophy' 
shocks us to-day when expressed in this 
bald unqualified manner ; for, though we 
may not always be quite sincere when we 
talk of the duty of protecting the ‘ inferior 
races,’ and when we say that their interests 
are ‘a sacred trust,’ still we have at any 
rate, the grace to assume a virtue even if we 
do not possess it, and at least to pretend that 
in all administrative action the interests 
of the natives must come first. Not that 
1 would suggest for a moment that it is 
all a pi’otence. The theory of the priority 
of native intei'ests has been called a ‘ truism ’ 
by Sir Frederick Lugard, and doubtless 
for many years it was so regarded by 
English writers on the subject, and probably 
the theory has even been carried into 
practice by the majority of Crown Colony 
Governors. But I cannot help thinking 
that during the last few years there hats 
been a reaction against this view of adminis- 
tration, and that there is a growing tendency 
to regard the native fuid his lands as the 
spoils of the conquering and superior race, 
to be exploited by the members of that 
race primarily for their own benefit. 1 do 
not mean that you will find writers who have 
the courage to put their views in this pl^in 
and unvarnished language, for, so far as I 
know, all still pay lip service to the * truism ’ 
of Sir' Frederick Lugard ; but in actual 
administration, I fancy that the importance 
of native interests looms less large jat 
the pre^t time than it did before the War.” 

” Few, if, any nowadays, in English- 
speaking countries at any rate, would go so 
far ae to deny the existence. of this leopon- 
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sibility towards the natives, but many would 
in fact, though not perhaps in word, subor- 
dinate it to other objects. For instance, 
if some scheme for the development of a 
territory promised .favourable results from a 
financial point of view, but was likely 
to prejudice the best interests of the native 
inhabitants, I think that you would find 
that a majority of people would be in favour 
of going on with the scheme ; though 
they would pay the theory of I’esponsibility 
the compliment of trying to make out that 
the natives would not suffer so much after 
all. In the jargon of tho ^^iresont-day 
psychology the old idea of treating races 
not as human beings but as a means to an 
end, still exists in the unconscious and not 
infrequently succeeds in emerging therefrom 
and in exprossiiig itself in action.” 

These are serious statements by one who is 
thoroughly competent to speak on these 
matters. As J have already said, it is no 
use living in a “ fool’s paradise.” We must 
recognise the fact that there are numbers of 
people who still tenaciously cling to the idea 
that the world was ma<le for the dominance 
of tho white race, and they ai’e not prepaied 
to give any adequate recognition to the rights 
of the coloured mces in any broad and 
generous spirit. Those who hold these 
views are not all brutal and selfish people by 
any means. If tihey were, it would be an 
easy matter to deal with them, but there 
are many amongst them, who are perfectly 
respectable and conscientious people who 
honestly believe that the policy which 
makes the Backward Races the servants 
of tho white man, is not prejudicial to 
their true interests ^ just as at one time 
many good x^^plo defended slavery in 
the same way and on the same groiinds. 
These are the people whom it is urgently 
necessary to convince. The weight of 
evidence is against them and it is of vital 
importonce that the widest publicity 
should be given to this evidence. The 
progress of the British Empire and the 
progress of the world does not and cannot 
, mean the advantage and progress of a 
favoured few. The mere fact that the 
coloured races number two -thirds of the 
human race is enough in itself to discredit 
colour prejudice and colour distinctions as a 
bar to the onwaAi march of humanity. Is 
it rational to suppose that merely because 
races inhabit ng the tropics develop a 
(tok pigment in their skins, they are on 
th^ account intellectually and morally 


incapable of rising in the scale of civilisation,, 
and that they should for this reason be 
permanently disqualified from cultivating 
their lands and developing tl e wealth of those 
lands for their own benefit ? Such a notion will 
not boar tho light of intelligent consideration 
for a single moment. An Empire that 
attempts to arrest the progress and develop- 
ment of these many millions of her people 
and make of them “hewers of wood and 
drawers of water ” for all time, is doomed 
to fall to pieces sooner or later. This is a 
question of life and death for us as well as 
for tho coloured laccs, and it will be well 
if we see this before it is too late. How 
long will the coloured races of the world 
submit to such injustice ? The opportunity 
for development is not tho exclusive right 
of the white man. If we believe in the 
great destiny of he human race we must 
believe in tho coloured man, because ho 
constitutes by far tho greater part of it, 
and he certainly will not bo content to 
mmain in a position of permanent subjec- 
tion, nor ought we to wish it. There are 
alrea^ly mutterings of discontent and stirrings 
of new life in this dark mass of humanity, 
which are the early symptoms of coming 
trouble if our statesmen do not leam in 
time to meet these demands for freedom and 
opportunity for development which have 
been too long denied to them. 

Db. Du Bois on What the Dakk World 

IS Thinkincs. 

Dr. Du Bois, tho leader of the Pan- 
African Movement, says in his book “ Dark 
Waters ” ; 

“ What then is tl is dark world thinking 7 
It is thinking that wild and awful as the 
Great War was, it is nothing to compare 
with tho fight for freedom which black and 
brown and yellow men must and will 
make imless their oppression and humi’iation 
and insult at the hands of the white ^orld 
cease. The dark world is going to subipjt 
to its present treatment just as long as it- 
must and not one moment longer.” 

It is only fair to Dr. Du Bois to say that' 
he himself does not recommend any resort 
to violent measures. I had the privily 
of being present at several meetingEi presided 
over by him when the Fan-African Con^ 
ferenoe was held in London last year, 
and I was much impressed by the wisdoai. 
and moderation of the speeches which were 
made, but Dr. Du Bqis very wisely w^rns 
what “this dark worid is thinking,” and 
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it is well that we should take note of what 
he says. They have not the control 
of arms or ammunition at present, but France 
is training a huge army of black troops 
which, if a collision between the black and 
the white races does occur, may seriously 
increase our difficulties in years to come. 
The moral of all this is, avoid the possibility 
of collision by adopting a “ right policy.” 

Mr. Basil Mathews, in that same foreword 
from which I have already quoted, says : — 

“The rise all over the world of vigorous 
and often revolutionary race movements 
has made this Tthole issue of the relation of 
the white races to the backward peoples. . . . 
the central problem of world politics for 
the twentieth century.” 

The Hon. Sib Arthub Lawley on the 

Vital Importance of this Problem. 

The Hon. Sir Arthur Lawley, presiding 
at a meeting of the Royal Colonial Institute 
early this year when the subject under 
discussion was “ The Problem of the African 
Native,” said : — 

“Transcending every other problem in 
Africa to-day is the question how far 
European civilisation is going to affect 
the natives, many of whom are intelligent 
and capable. They claim the right to 
share in the privileges of civilisation, and 
tibe question is, what are we to do with 
these people 7 They cannot bo ignored ; 
they are contributing year by year more 
and more to the national wealth, showing 
their capacity and their aspiration to rise 
in the social scale. They may become an 
element of great good if properly handled ; 
or, on the other hand, they may become a 
potential menace to the whole of Africa. 
1 believe that when the men who guide 
the destinies of Africa deal with the question 
-—and the sooner the better — it should bo 
•done in a spirit of generosity, sympathy, 
and statesmanship.” 

A {)olioy which will drive these millions 
of our feUow creatures to desperation is 
•olbviously a peril of the first order to the 
British Empire, and in order to avoid this 
peri) we must endeavour to find a safe and 
Buffleijent outlet for this mass 6f new life 
idiiob k rapidly asserting itself and mingling 
its aetiyities with the great' civilised order 
-jof the world. This i& the day of . our 
opportunity. To-morrow it maybe too late. 
I&cre ii a tiie in the aSa^ of men, 

Whk^ taken at the' ilood^lMds cn to fortune; 

' all the voyage of tbir life ' 

la boead in ahaUeiip and in misedea. 


The Two Most Pbessino Demands for 
Great Britain. 

The two most pressing demands for 
Great Britain at the present .moment are 
raw materials and markets. 

With regard to raw materials, the bulk 
of these come from the tropics and we are 
entirely dependent upon the coloured races 
to produco'them. The white man never has 
done and never can do the manual labour 
of the tropics. It is a matter of vital im- 
portance to Great Britain to discover a 
method of developing the tropics imder 
which wo can secure the maximum pro- 
duction. The system under which we 
can get the most raw material for our 
factories is the system we wcuit. The 
crux of this problem is obvously the 
“ willing worker ” because only with the 
“ willing worker,” can we expect to get 
the best results. 

Mb. J. H. Harris, M.P., on the “Willing 

Worker.” 

This point is very clearly brought out 
by Mr. J. H. Harris, M.P,, in an article 
which appeared in the “ Manchester 
Guardian ” of November 27th last year, 
tmder the title “ Cotton Growing in Uganda. 
Native Producer versus White Control.” 

He says that the total value of the cotton 
in Uganda for the whole of 1023 will probably 
exceed £2,000,000. Less than fifteen years 
ago it was only £20,000. This astounding 
achievement is the result of the natives 
working as free and independent men, 
cultivating theii' small holdings with the 
help of their wives and families. 

The Settlers’ organ of the neighbouring 
Colony of Kenya makes an attack on this 
policy and asserts that it is “wasteful.” 
They say that from 1,000,000 to 1,500,000 
out of a population of 3,000,000 were 
employed in producing this crop, and that 
under European supervision, scientifically 
controlled, £5,000,000 worth of cotton would 
have been produced with the same amount 
of labour, instead of merely £2,000,000 
worth. This contention is baaed upon 
the assumption that the 1,500,000 workers 
would have been available as wage earners 
and that they would have worked as cheer- 
fully and effectively imder the white man 
as they would have done for themselves. 
Taking the average family as five the 

1.500.000 workers would include only 

300.000 men and it is not conceivable that 
all of these, or anything approaching that 
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ziiimbery would have been willing to leave 
their homes and work under a white man 
for wages. The striking and important 
thing about this amazing outburst of 
production is the fact that it is the direct 
I'estilt of the encouragement of indei)endent 
native labour, and if we add to this the 
not less astonishing achievement in con- 
nexion with cocoa growing in Nigeria and 
the Gold Coast, we have a very strong case 
in support of this policy. As Mr. Harris 
points out, ** the vital factor is the willing 
worker,” without whom nothing can be 
accomplished. When once the native is 
fired with the producing spirit, there is 
Jiardly any limit to his power to produce. 
No system which fails to evolve the willing 
worker can, in the final issue, be regarded 
as economically smuid, because it cannot 
give all-roimd satisfactory results, and 
sooner or later it is bound to break down 
altogether. 

Thb Two Compkting Systems Compabed. 

Lot us examine the two great competing 
systems for the development of the tropica 
in the light of this test. 

1. Development by means of big planta- 
tions owned by the white man. 

2. Development by means of native 
l>easant proprietoi's, working on small hold- 
ings, with the help of their wives and 
children. 

Taking the big plantation s^'stem at its 
l^est, because it is only right to recognise 
that while this system undoubtedly lends 
itself to great abuses, which is one argument 
against it, it would not be fair to condemn 
it on tho ground of these abuses alone; 
and, looking at it apart altogether from the 
questions of tyranny and brutal outrage, 
which so often are foimd in connexion with 
it, there are three serious objections which 
are inherent to it even in its best forms. 

Under this system: 1. The natives, speak- 
ing generally, are deprived of their land, and 
a peqple who sell their land sell their indepen- 
dence, often literally, for a mere “mess 
of pottage.” 2. The home life of the people 
* is broken up because the men are taken 
away from their wives and families to great 
distances* and often for long periods. No 
system which breaks up the home life of 
a people can be .a good one. 3. They are 
herded together in great compounds under 
unnatural conditions, which often lead to 
abnormal forms of vice, especially when they 
remain lor long perioite. 


Contrast with this the opposite system, 
where the native cultivates his own land 
for his own benefit with the help of his 
wife and family. Under this system he is 
1. A free man. 2. The home and village 
life is strengthened because every member 
of the family is a helper in the work. 3. 
The man is living a natural and healthy 
life surrounded by his wife and family. 

Which of these systems is most likely to 
produce the “willing worker,” and which 
system is likely to result in a happy, con- 
tented and progressive people ? There can 
be no doubt about the answer, and the facts 
on the Gold Coast, in Nigeria and Uganda, 
and other places, are overwhelmingly in 
favour of development on independent 
lines. 

Governor Murray, in the paper from 
which I have already quoted, says: 

“ It is obvious that the native must work, 
but the question is, how are you going to 
induce him to work ? You can force him to 
work for tho benefit of a white employer, 
either directly (to which great objection 
would be raised) or indirectly, by means of a 
tax (which is permissible), or you can compel 
him to work for hio own benefit, as we are 
doing in Papua. The latter is, in my 
opinion, the only really effective way of 
. dealing with the question. To compel , 
a native to work in the interests of a white 
man certainly has an unpleasant appearance, 
and has teen distincoly disapproved by 
the League of Nations, and, furthermore, 
it leads to nothing. He has learned 
to chop, scrub, and pick weeds, but it is 
quite possible that he may have learned 
little else. And if we are going to keep 
him till the end of time as an unskilled 
labourer working for the white man at 
a wage of 2s. fid. a week, 1 do not 
think he will have much to thank us for. 
Instead of keeping the native indefinitely 
as a servant of the white man we mtist 
induce him to strike out for himself, with 
plantations and other industries of his 
own.” 

The IicpOBTANCE OF Native AoBicm^ruBS. 

Later on in the same paper Governor 
Murray says : — 

“ Native agriculture is important . as 
tending to conserve and stabilise the native 
race and to prevent the native from losing 
his individuality and from sinking . dbw^. 
into the position of a tenth-rate white 
man, aping the lower and more oontentptible 
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aspects of the white man’s culture, but 
unable to recognise or appreciate the higher. 
Native agriculture in Africa has been recom- 
mended by high authorities as superior to 
any other in rapidity of expansion and 
general efficiency. ‘I have but little hope 
that 1 shall ever be able to say the same 
thing of Papua, though my successors may ; 
but even if Papuan agricultui'e is never 
to be efficient I should still regard its 
encouragement as all important on moral 
groimds, as saving the race from disintegra- 
tion.” j 

Sir Fredkrick Luoard on Character 

Results of Independent Labour. 

The effect of the system of independent 
labour on character development is an 
important consideration. Sir Frederick 
Lugard, who is jierhaps the greatest living 
authority on native questions, published 
in 1922 a very important work, entitled 
” The Dual Mandate in British Tropical 
Africa,” which is a i^erfect compendium 
of information on this great problem. 

On page 294 of that w^ork he says : — ” Cecil 
Rhodes was an aiident believer in the efficacy 
of individual small holdings as an aid 
to self-respect.” And ho himself says on 
the same page : — ” I believe that there ‘ 
is nothing which can so effectively tend to 
eradicate the servile habit of mind in a 
I)eople who have for generations been 
accustomed to regard themselves as slaves 
or serfs, as the sense of responsibility 
of the free occupier of the land.” On page 
296 he says : — ” The labourer who works 
on land which is not his own, whether as 
the serf, or even as the paid servant of 
an estate owner, has little interest in its 
improvement during, and none beyond, 
his own lifetime. Individual proprietorship 
is no doubt inimical to the supply of wage 
labour for large estates, but it makes for 
individual progress, thrift, and character. 
It is the strongest inducement to good 
farming, and politically an asset to the 
Government.” He adds that the French 
verdict ■ is the same. They report after 
careful enquiry : — ” The system of 
individual ownership in incontestably the 
one which is most favourable to production.” 

These are weighty opinions which cannot 
safely be disregar^edP^Ii^ iKldition to the 
fact that a system of iiltepeiidedt labour 
develops initiative, calls out ^eigy and 
fjVratens: ambidbn, all pf which are 


tremendous factors in the worker, calculated 
* to secure the maximum of production, thei*© 
is another great fact which we cannot afford 
to ignore. Primitive peoples, and especially 
the African, who far out-numbers all the 
other primitive races in the world, do not 
take kindly to working for a master for 
wages. Sue|i a man loves his own little 
patch of groimd around or near his own 
homo and would rather be poor, under 
such congenial conditions, than rich, working 
for wages away from homo. If, in shaping a 
policy for his future development, we do 
not take this into account, we are doomed 
to failure from the start. 

The advocates of the big plantation 
policy say : “ We will give him a littk* 
plot of land near our plantation and let 
him bring his family and make liis homo 
with us ” ; ))ut tliis does not meet the case. 
What will ha)q)en if the plantation company 
collapses, and a considerable i^erceutage 
do collapse. Ilie lx)tt-om immediately falls 
out of the native world and they are im- 
mediately plunged into a state of helpless 
misery and distress. It is not a sufficiently 
broad and stable foimdation upon which 
to build a future of progress and prosperity. 

In thifij connexion Governor Murray says, 
speaking of the future of the Papuan native* 
under Australian rule : — ” There are many 
dangers in his path, and the greatest danger 
of all may come from what I may call 
a benevolent capitalism — a capitalism which 
will use the native solely as a moans towards 
the development of the* country in the 
interests of non-resident capitalists, to the 
disregard of the future of the native race as 
a 'Whole and its eventual advancement to 
a higher grade of civilisation. Such a 
capitalism disguises itself by an excessive 
and scrupulous care for the health of the 
native, for their education, especially their 
technical training, and even occasionally 
by zeal for the proper feeding and accom- 
modation of the indentured labourer, and 
it is possible that, in this guise, it may so 
far impose upon the Australian public an<l 
the Commonwealth Government as to 
persuade them to allow it to control the 
administration of Papua, cuid if so, the 
doom of the Papuan is sealed-^-As will 
remain a servant till the end of time. If,, 
howevet, he escapes this fate, he may 
have a fairly prosperous future More him,, 
and 1 for one shall be much surprised if 
eventually he does not show himself a 
better man than his cousin the Malay.” 
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Onb System Altoqethbk Good, but 

Independent Labour Promibes Best 

Results. 

1 am not an extremist. Truth is seldom 
if ever found in extremes. 1 do not wish 
to suggest that development in the tropics 
by means of plantations owned by white 
men is altogether bad, or that development 
by natives working on independent lines is 
always and altogether good. Each system 
lias its drawbacks and its advantages, and 
lierhaps the best results wdll bo achieved 
by a happy combination of the two with 
a very large preference for the independent 
native proprietor. Sir Fredeiick Lugai'd, 
in the book from which I have already 
quoted, says : “ Plantations of limited area 
owned by Europeans are useful as object 
lessons to natives tf) improve their methods.” 
(.lovomor Murray, notwithstanding his strong 
predilection for the native peasant proprietor, 
is also of this opinion. It is all a question 
of degree. If the big plantations dominate 
tile country and stand in the way of all 
independent native development they be- 
come an imdoubted evil, but, as Sir Frederick 
liUgard says, if they are of “ limited area ” 
they may prove beneficial in many ways, 
Foi* the yomig unmarried men they are 
a means of discipline and training in industry 
which is all to the good, but it is not good 
for the plantations to be too large, or for 
the iieriod of indenture to b j too long. What 
is wanted is the individual white planter of 
the right sort, rather than the huge company 
with capital running into millions, because 
the financial necessities of such big concerns 
compel them to do everything on a large 
scale and the individuality of the native 
is threatened by the vastness of the opera- 
tions. He learns less, because he does one 
thing continuously instead of having a 
variety of work, as would bo the case on a 
smaller plantation. Moreover, these enor- 
mous companies make too big a demand both 
for land and labour to be good for native 
developments in the country. 

From the economic point of view the 
most serious objection to development by 
, means of big companies as against the 
native peasant proprietor is that in their 
case all the net profits are sent to non- 
lesident shareholders, and this constitutes 
a steady drain upon the wealth of the 
country which pe*rmanently impoverishes it. 

On the other hand, under the system 
pf develppment by means of native peasant 
proprietor, ^.the profits ^ 911 ■ the produpe 


remain in the country in the hands of the 
natives, emd having the means to purchase, 
and the constantly increasing desire to 
possess the goods which England supplies, 
markets are opened up for us under this 
system which would be practically or 
comparatively non-existent under the oppo- 
site system. This is an extremely important 
point and should bo given due weight. 

If, then, as we have seen, bj*^ means of the 
native producer: ( 1 ) The maximum of raw 
material can be obtained, and (2) Markets 
can be opened up for British manufactured 
articles which otherwise would not be 
secui*ed, it is clear that this policy is one 
which should be oncouragetl to the utmost 
in the interest of Gi-eat Britain. 

So far as the future of the natives is 
concerned, it is equally clear that this 
policy is in their interest, indeed it may.be 
said to be the only policy which offers 
them any prospect worth calling a future at 
all. 

How This Policy can be Best Promoted. 

It only remains for us to consider now how 
best this policy can be promoted and applied 
to the Backward Races in the various parts 
of the British Empire in oider to secure 
for them the full benefit of it, and this 
brings me to the suggestion that here we 
have a great new field of opportunity for 
the missionary enthusiasm of the churches. 
The native producer needs guiding, and in 
many cases he requires financial assistance 
in order to get him started on this new path 
of industry. Upon whom does the respon- 
sibility rest of giving him the help he needs 
at this critical stage 7 Many will at once 
reply, “ Upon the Government,” and while 
I agree with this reply I would add, ” and 
upon the Christian Church.” 

Both have a common and admitted 
responsibility for the future of the Backward 
Races, and l^th should mutually co-operate 
in the endeavour to orgtknise the industry of 
the natives on sound progressive . lines for 
their own benefit. 

A New Field of Service fob Missionary 

Enterprise, Co-operating with 

Governments. • 

This is a great opportunity for the laymeii 
of the churches, as it calls for their special 
knowledge and experience and for thei^ 
powers of commercial organisation and 
ccmtiK)!. This would necessitate the creatioiif 
of, a. new type of missionary^ socAdiy, as 
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the existing societies are not suitably con- 
stituted to undertake commercial responsi- 
bilities on a large scale, nor would it be 
advisable for them to attempt it, for many 
reasons. The funds for this purpose should 
be raised by means of loans or shares at a 
fixed low rate of interest, say 5 per cent., 
and all the profits after the payment of 
this interest should go to the natives who 
produce them, to finance their social, 
intellectual and spiritual progress and 
improvement. The work should be done 
on sound business linos, as nothing would 
be gained by pauperising and coddling the 
natives. Every effort should bo made 
to work in close co-operation with the 
Government. The members of the staff , 
should bo paid on the same basis as medical 
and other missionaries, because only in this 
way would the right type of man be secured. 
This work would call for genuine sympathy 
and a deep and sincere interest in the welfare 
of the natives. The great service which 
the churches could render would be by 
finding such men and sending them out. 
The churches have sent out Evangelical 
missionaries, educational missionaries, 
women mis ionaries, and medical mission- 
aries, each of whom are doing their 
special work very effectively, but we 
have yet to see, on any appreciable scale, 
the business missionaries, who, on the 
same terms and in the same spirit as these 
other types, will devote themselves to this 
great task of helping the Backward Races 
to learn the duty of work as well as of 
worship, and to protect them from un- 
scrupulous exploitation. Such organisations 
as 1 have outlined, entirely managed and 
controlled by Christian business men, would 
immensely strengthen every existing form 
of missionary work without in any way 
interfering with the work of foimding or 
controlling native churches, as this can 
very well be left to the clerical missionary. 
They should also prove to bo very helpful 
agencies in assisting the various Govern- 
ments concerned. 

The Pafuak Industbies, Ltd. A New 
. Obganisation of this Type. 

The l^iapuan Industries, Ltd., with which 
I am connected, is a missionary organisation 
o( this Idod. It has now been at work in the 
Torres Straits and in .Rntiah Papua for a 
little over seventeen years i^Lth results which 
are e striking proof of. what caax be 
done on these neill lines. It is only a small 


enterprise, working on quite an insignifi- 
cant scale, but just as in the laboratory,, 
experiments with small quantities can 
conclusively demonstrate possibil.ties on 
an imlimited scale, so I claim that we have 
proved conclusively the value and possibility 
of this new type of organisation, thou^,. 
owing to losses due to the War, we have 
not yet attained commercial success. 

With your permission I will conclude 
my paper by giving a brief account of the 
origin of this enterprise and what it has 
already achieved. 

Some years before the Papuan Industries, 
Ltd., was started, when I was a missionary* 
of the London Missionary Society, 1 came 
across some natives on one of the islands 
of the Torres Straits in a pitiable state of 
starvation and misery. Instead of applying 
to the Government for relief, which was 
the usual thing to do under such circum- 
stances, I offered to buy a boat for them 
out of my own money, and give them a 
chance to work, and thus enable them to 
provide for themselves and their wives and 
familii^, instead of always depending upon 
the Government for doles of food. The.y 
very eagerly accepted my offer, and worked 
with such energy that within eighteen months 
they not only provided for their own require- 
ments, but they paid off the whole cost of 
the boat. 

The late Hon. John Douglas, C.M.G., 
a former Premier of Queensland, who held 
the office of Government Resident for the 
North at the time, was so pleased with 
this experiment in self-support, that he 
arranged for the whole of the business 
transactions in connexion with the working 
of this boat to be dealt with through his 
office. When it proved to be such a great 
success, he started other boats, and when 
the Papuan Industries, Ltd., arrived on the 
scene some years later, conditions wer > 
ripe for further developments. Owing to 
our opportune arrival, the work soon went 
ahead and a rapid increase in the number 
of boats quickly took place, the Government 
and the Papuan Industries, Ltd., finding 
the necessary capital in equal proportions. 
At the present time there is a fleet of twenty- 
six native owned boats at work, of an average 
value of £400 per boat, making a total 
value of over £10,000 for the fleet, aU of which 
ie owned and has hUn paid for by the naHvea 
out of their own eaminge. 

The total value of the produce oollected 
hy these boats in one year, vis,, in 1921, as 
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certified by the Qovemment’s Auditor, 
amounted to over £16,000. 

Until quite recently all the Eastern 
Island boats went to Thursday Islcuid to 
the Government, and all the Western Island 
boats came to us at Badu. In July, 1922, 
the Government, after careful investigation, 
decided that it would be advantageous 
to the natives to do their business away 
from the temptations incidental to a 
seaport town, and they, therefore, asked 
us to take over the whole of the work 
which they were doing at Thursday Island. 

Everything is done on a strictly business 
basis, because we believe that it is demoralis- 
ing to give anything for nothing in work 
of this kind, more particularly in the case 
of natives, who, like children, soon begin 
to expect it as a matter of course. 

■We charge 2^ per cent, commission 
on all the produce we handle, reasonable 
retail prices for all the goods we sell, and 
freight on all the cargo we carry to and from 
Thursday Island. 

All the marine produce is sold in Thursday. 
Island by public tender under the super- 
vision of the Protector of Aboriginals. 

Five per cent, of the groas proceeds 
is handed to the Government, and is banked 
by them to the credit of the various islands 
concerned, under the name of Island Fund. 
This is held as a reserve for the “hungry 
times,” which still periodically occur, and 
also for any other special need which 
may arise. 

After slmdry deductions for gear and 
food supplies for the boats, and something 
for the extinction of the debts on the boats, 
if such exist, the natives receive the balance 
in cash which is distributed amongst them 
in proportion to their catch. Thus each 
man is rewarded according to the worh he 
has done. 

The Government Auditor regularly audits 
our books, and all the various arrangements 
are carried out imder the direction and 
supervision of the local Protector of Abori- 
ginals. 

The natives are working with surprising 
« energy under these new conditions. Their 
villages are steadily improving, they regu- 
larly and generously contribute to the sup- 
port of their churches, and the general 
improvement in character and physique 
is most noticeable. 

These facts sufficiently prove how keen 
the natives are to work, wl^ the right 
inducem^ts. are offered, and how capable 


they are of making good use of their oppor- 
tunities, if the necessary financial assistance 
is given to them. 

The moral of this and of all I have said is^ 

1. Believe in the native. 

2. Give him a chance to become an 
independent and self-respecting worker. 

3. Let Governments and Christieun Missions 
co-operate in the work of assisting and 
guiding him on the path of industry. 

If we do this our reward will be, 

1. An abimdant supply of mw material 
from the tropics for our factories. 

2. The opening up of new markets for 
our goods on an almost limitless scale. 

3. We shall have a happy and prosperous 
people in these distant Possessions who will 
be a strength to our Empire and a credit 
to our statesmanship. 

But it is even a greater question than this. 
I have called my paper “The Commercial 
Future of the Backward Races,” but the 
fate and future of two thirds of humanity 
involves the fate and future of the whole 
human race. God has “made of one blood 
all nations of men to dwell upon the face 
of the earth.” It is His v^l and our 
vital interest that we should “ dwell to- 
gether in unity.” For good or for ill 
we are all one body. “ The eye cannot 
say to the hand, 1 have no need of you, 
and the head cannot say to the foot, 1 
have no need of you.” If the War haa taught 
us one lesson more clearly than another 
it is the great truth that the whole world 
is interdependent and the welfare and 
happiness of every nation is bound up 
with the welfare and happiness of all the 
others. 

In addition to religion euid government, 
all the sciences. Economics, Sociology, 
Agriculture, etc., have their part, to 
play in the solution of this great problem, 
for it involves the destiny of all mankind. 
Hate, contempt, racial animosities threaten 
to disintegrate and destroy all the accumu- 
lated gains of civilisation, if we are not care- 
ful to guard ourselves against them. 
Idealism has recently been treated with 
scorn and denounced in high quarters, as a 
danger but surely the lack of idealism is 
the greater danger. 

If we approach this great and pressing 
problem of the future of the Backward 
Races in the spirit of justice, sympathy 
. and love, we shall not fail to arrive a$ 
a solution which will benefit us, p^iaps 
even more than those whose good wii seeki 



>50 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


February 29, 


Discussion. 

*Majob Sib ^IumphbbV Leogetj*, D.S.O., RK, 
who relieved Sir G. Le Hunte in the chair on the 
Utter leaving' th6 meeting to ca ch a train, said 
Mr. ‘Walker had harped all through his paper 
lipon the need for what he termed the “willing 
worker.” We were not without experience in the 
'Older countries of the world as to the distinction 
between those who worked with a will and those 
who did not. Lord Askwith, who was present, 
knew inore perhaps than any man in England 
of the psychology which went to make up the 
willing worker. Dealing with the problem as it 
affected the backward races of the world, he 
thought Mr. Walker nad perhaps been just a little 
unappreciative of what had been done, what was 
being done, and what it was the definite intention 
to do in the future in regard to the enlistment of 
the native willing worker in the development 
of his own country and for his own advantage. 
It w'as true that in certain backward countries 
there had been matters which he would not call 
scandals, but rather . experiments which had 
not been always sa i fac or , but what stood 
out above all in the British administration 
of certainly the moat backward (dntinent 
of the world — Africa — was the great success 
rather than the failure which had attended 
the enlistment of the willing worker in the 
service of the world and for himself. Nigeria, 
the Gold Coast, Uganda and Tanganyika had 
within the past twenty years boon added to 
the list of, should he call' them even, progressive 
oountries, rather than the backward countries of 
the world. It was the British rgee which had 
<^overed, or, at any rate, had adopted with 
enthusiasm, the principle of trusteeship for the 
backward races. Other European ■ nations which 
Hid found themselves called upon by accident or 
design to take part in the administrative problems 
of the backward races had not always regarded 
their I'esponsibility in the same way ; but thanks 
to the great lessons handed dowm by the missionaries 
f^(Hn the days of Livingstone, and thanks to the 
le^ taken in this country a hundred years ago 
by those who- brought about the abolition of 
slavery, it had never l^n lacking in our ov n race to 
endeavour to give the utmost freedom to everyone 
who was backward .morally or economically, be 
he blaek or white. We had lived in this last 
generation to .see that principle of trusteeship 
for the native races adopted by other European 
countries, and to see the territories of backward 
imciM being administered and developed by way 
of the walling worker; but the author was right 
when he said that those matters should be 
emphasiBed. They were known anji practised, 
but the more widely known and practised they 
were the more snopessful would they be. Mention 
had been m ad e of the enrolment of a quarter' of 
a million African troopr^ our ally, France. 
Whathe was about say,,^.^courBp^ was but an 
individnal .view, but he ioottl^ not h^ thinking, 
am tmUmd i|U the .pessibaities that might 


follow from enrolling large masses of the backward 
races in the military employ of a Euroiwan power, 
from furnishing them with arms, and from the 
teaching of violence w'hioh followed, that that 
was not a forward, but a backward step. If there 
was to be a new understanding between our country 
and our ally, France, he trusted sincerely that the 
Prime Minister and the CJabinet would not overlook 
the chance of saying a word as to the great 
responsibility which restetl upon the white Powers 
who administered Africa, and what a fatal thing 
it w'as to enrol blai^k men to serve in the armies 
of white Powers. He regretted that Sir Frederick 
Lugard was not able to be present ; but he had 
written ta the Secretary ff the Do.ninions 
and Colon es Scot on as follows: — “ I should 
much have liked to accept your kind invitition 
to say a few words and to congratulate the lecturer 
on the success of his excellent scheme bf self-help 
for native races. Dr. Rivers’s remarks in his 
enquiry as to the cause of the doereaso in population 
in Melanesia are very pertinent. Ho, like Professor 
Elliott-Smith and others, rightly places the lack 
of interest in life as the foremost cause of a 
dccreasifig native population. Good government 
is no siilwtitute for this. The recent admirable 
report from New Guinea, which comes within 
my work as British Mem})er of the Mandates 
Commission, gives emphasis to this, I am glad to 
note.” 

Lobj> Askwith, K.(\B., K.C., D.C.Jj., (Chairman 
of the Council, said, ifl speaking of New Guinea, 
Mr. Walker Ijegan the history of that country 
with the Governorship of Sir William MacGregor, 
and also spoke of the resolutions with regani to 
firearms and drink as having been first started 
during the Governorship of that gentleman. 
That was not quite correct. It wak in 1886, 
before either Sir George Hunte or Mr. Walker 
went to New Guinea, that he (Lord Askwith) 
W'as in Papua as an honorary member of the stafT 
of Major-General Sir Peter Scratchley, High 
Commissioner of the Western Pacific and Governor 
of a proposed Protectorate of Now Guinea, and 
it was then that those ordinances had been either 
promulgated or confirmed. He knew that definitely 
because he had personally assisted in dn^fting 
them. Ho mentioned Sir Peter Soratohley's name 
because he did not like his old chief to bo forgotten. 
It was unfortunate that Sir Peter died in New 
Guinea of malarial fever, his body bet ^g brought 
back to be buried in another clime. With regard 
to the paper, he hoped Mr. Walker would not 
think he was criticising too much when he said 
that, although he entirely endorsed the- idea of 
sympathy between white and coloured raoM 
to which the lecturer alluded, and ao e ptei his view 
that ho was not an Extremist, yet he could have 
wished that some of the phrases in the ^per might 
have been somewhat toned down. He could not 
but feel that there was a rather unreasonable 
indictment, in certain of those phrases, of the work 
vh^ the British Empire had been domg for 
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many generations past and was at present en^ 
deavouring to do. Mr. Walker used the following 
phrase, for instance — he supposed it alluded to 
the British Empire — “An Empire that attempts 
to arrest the progress and development of these 
many millions of her people, and make of them 
‘ hewers of wood and drawers of water * for all 
time, is doomed to fall to piwes sooner or later. 
This is a question of life and death for us as well 
as for the coloured race.s, and it will be well if we 
see this before it is too late. How long will the 
colcuretl races of the world submit to such injustice?” 
and fur. her on Mr. Wall er remarks: “Theie are 
already mutteringa of discontent and stirrings of 
new life in this dark mass of humanity, which are 
the early symptoms of coming trouble if our 
staicftnmi do not learn in time to meet these 
demands for freedom and opportunity for develop- 
ment which have been too long denied to them.” 
In arot! er pji o ' he s iys “ wi bout s /mpa^hy and 
unr'erst n. in i is impessi Ic frr men, v hi e or 
blue'’, to pi 11 to 'e. her. If tl o o elements a enot 
cul iva c 1. war, \ i h a'l i s waste end ii i e ‘v, is 
inevitable ” Then Mr. Walker cited a quotation 
from a certain doctor’s book, in which the strange 
statement xV'i- made : — ' Wha> ‘■h® d«»rk 

world thinking ? It is thinking tnar wnd ami awrui 
as the (beat War was, it is nothing to compare 
with the fight for freedom which black and brown 
and yellow men must and will make unless their 
oppression and humiliation and insult at the hands 
of the white world cease. The dark world is going 
to .submit to its present treatment just as long 
as it must and not one moment longer.” The 
lecturer had suggested that violence was not 
reco nn fn ed by the doctor I i melt in that book, 
but one had a certain feeling of doubt as to where that 
dire threat was coming from, and whether it was true. 
Was it from Japan, a nation allied to us in .the 
Great War, whose recent sorrow the Society was 
going to hoar about the following evening from 
a distinguished meml er of the Japanese Embassy ? 
Was it from China, where one would think that, 
if anything, humiliation and insult were being 
endured by some of the white races rather then 
the other w y ? Was it from Siam, a flourishing 
independent kingdom ? Was it from India or the 
Philippines, where two great nations were 
endeavouring to find measures of self-government 
which they could give to the peoples of those 
countries ? Was it from Sarawak, Borneo, Malaya 
or Burma, countries which we had been accustomed 
to think we had been successful in governing ? 
Was t from Ira i or Arabia, which we thought we had 
asdsted by overthrowing the dominance of the 
Turk ? Was it from Egypt, to which we had lately 
given independence ? Was it from Uganda or the 
Sudan or the Gpld Coast or any of our colonies on 
the West Coast ? Or, turning to other nations, 
had there been any signs of'revolution in Morocco 
or in Senegal, or hi^ the black races in the United 
States of America been proposing to overthrow 
the Government* of that country t He could not 
help thinking that that statement was a very 
gross ezaggeratiom The leoturer had given some 


very interesting accounts of plantation life ‘ in 
New Gu nea. It was important that care should 
be taken that settlements like Port Moresby 
should not become centres where half-castes or 
poor blacks and others should settle round the 
European Settlement, but that as much in- 
depen ence, assistance and direction as possible 
should be given to the various valleys and sea 
coast towns which abounded in that country. 
When he first visited Port Moresby there was 
only one house there. Now it was quite a big 
town. New Guinea, however, would take a very 
long time to develop. It had deep gorged, 
razorback hil s with high . mountains beyond, 
and its jungles, rivers and swamps were ph/sical 
features which made commerce on a wide scale 
ve y difficult. Further, the white man was noi 
enamoured very much of the insects which 
abounded there. On the whole, he did not think 
New Guinea would be of ver/ <Toat commercial 
importance unless a good deal of gold was discovered 
there ; but the method which was being pursued 
there was one whiidi seemed to him to be very 
suitable for the kind of country it was. His criticism 
upon the paper was that it was very dangerous to 
generalise in such a wide manner as Mr. Walker 
had done about the white men and coloured races, 
and about countries which the lecturer had not 
himself visited. It was best to look at the problems 
affecting each of those different countries and to 
solve them with the will and endeavour to do it, 
with sympathy and for the advantage and assistance 
of both races —whif-o or coloured. 

Mr. Charles H. Roberts said as he was con- 
nected with the Anti-Slayery and Aborigines 
Protection Society, to which Mr. Walker hod given 
a most handsome testimonial, he might be allowed 
to thank the lecturer for the way he had spoken 
about the work of that Society. Mr. Walker hgd 
been good enough to say that its work was of value, 
partly in calling public attention to unfortunate 
abuses discovered in different parts of the vrorld. 
Lord Askwith had not put it too highly when ho 
said that the ideals of the British Empire were 
higher than those of any other previous Empize 
in its treatment of the backward races, yet hf 
(the speaker) was afraid that we did not always 
act up to our ideals, and unfortunate incidents 
had occurred where individuals had not absorbed 
or acted upon those ideals. Lord Askwith had 
CO nbatei the lecturer’s theeis that if the treatment 
of the backward races was not inspired by the 
highest ideals of justice, there was a possibility 
of trouble in future. The kind of trouble which^wM 
in Mr. Walker’s mind was not thatof a forcible atiac^ 
upon the white position, but that, unless tm 
practice was on a level with oor< hipest ideals 
we might find in different parts of the world-^ 
Africa, for instance-— unrest and racial trouble 
which wouli certainly uphet equanimity and oapie 
trouble. Even in unexpected places there' were 
to.be found sighs of revdt againkt the dominamae 
of the white race. He had read books wld^ 
had made him feel that ’thAt possibility Was not' 
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altogether tb be ignored. It was quite true that 
our principle of trusteeship had led to a high level 
of treatment of the backward races, but he thought 
that might be qualihed by the following considera- 
tion : He was not quite certain whether it could 
be said that in all British-speaking communities 
there was an absence of colour prejudice. He was 
.not quite sure whether we had not more of a 
colour prejudice (though we repudiated it in our 
. legislation) than, for instance, the jPrench. It would 
have been interesting if Mr. Walker had given a 
few -more details of the industrial work to which 
,he had referred. He noticed the rather ominous 
statement that the particular industrial society 
referred to liad be^n 17 years in existence, had 
done admirable work, but had not yet proved a 
commercial success. Unfortunately, the combina- 
tion of philanthropy with business was so extra- 
traordinarily difficult that, with the very best 
motives in the world, and with the highest ideals, 
it seldom succeeded. 

Colonel Sib Chablbs E. Yate, Bt., C.S.I., 
C.M.G., M.P., said he had been pleased to hear 
Lord Askwith criticise the manner in which Mr. 
Walker had failed to appreciate the trusteeship 
of the British race in conneidon with backward 
races. Although Mr. Walker, he believed, was 
an Englishman, the bulk of his paper seemed to 
him personally to be nothing else than a violent 
attack on his own fellow countrymen. He used the 
following words : ** These are serious statepients 
by one who is fully competent to speak on these 
matters,*’ but he (the speaker) could not help 
having a doubt as to whether the lecturer, whose 
experience apparently uas g ined in Fa^uo, was 
competent to speak for the whole Empire. 

Mb. Walkeb pointed out that that was a quota- 
tion from Governor Murray. 

Sib Chablbs Yatb, after expressing regret fbf 
the mistale, said he still thought Mr. Walked 
had looked at the whole matter from a very narrow 
pcint of view indeed, and he agreed entirely with 
i^rd Askwith that many of the statements in the 
paper were gross exaggerations. He felb com- 
pelled to disagree with Sir Humphrey Leggett’s 
disapproval of the enlistment of native soldiers. 
One had only to take India, Egypt and the Sudan 
to see what splendid men the natives had been 
made by being enlisted as soldiers ; they loved 
their British officers, and they followed them to 
death if necessary ; and enistxient, he thought, 
rsi ed them in tie scale cf humanity, notlbuered 
them, ^e, therefore, could not agree with 
Sir Humphrey Leggett in thinking that it was a 
bad, thing for the native to be enlisted as a soldier 
ia the S^tish Army. 

Mb. .Tbaybbs BuxTO]r^1|maiked that in his 
latest report the Gove norofFhpea^^eontrasted 
the plantatldii iq^stem with t^. system of native 
oiiltivatkm, very nqioh to the adrantago of the 


latter, if it could be worked. In Papua, which 
was very backward, it was not possible to get 
the natives to work as free labourers ; indentured 
labour was necessary. The capitalistio system could 
not be carried out very extensively, and, therefore, 
Mr. Murray held that a combination of the two 
was the right thing for the development of Papua — 
the capitalistio system, as Mr. Murray called it, 
and the native working on his own account. Mr. 
Murray was in this country a few months ago, 
and had given a most fascinating account of the 
people of Papua and what he had done amongst 
them. Those who knew Mr. Murray's reports, 
and who had followed the work which had been 
going on in that country, knew what a testimony 
it was to the sympathetic, wise and consistent 
administration which had been carried out for so 
many years by one Governor after another. 
Reference had been made by Sir Frederick Lugard 
to the need of supplying the native with an object 
in life. Tti some essay's on the Melanesian native, 
published a few years ago, Dr. Rivers pointed 
out that the native who had been accustomed 
to head-hunting and tribal wars, when he came 
to be civilised to some degree, and when the 
white man came along and insisted on his obeying 
certain laws and observing order, he found a lack 
of interest in life — boredom. Therefore, from the 
lowest point of view, as well as for the reasons 
on which the lecturer had laid stress, it was very 
important to get the native to become a willing 
worker in order to save him from being ex- 
terminated, because the result of his intense boredom 
and lack of interest in life was that he died, and 
thus Lecame of no ure to himself or anyone else. 

Mb. E. Kilbukn Scott said he was certain 
Mr. Walker had had no intention whatever of 
making any attack on those gentlemen who had 
so wonderfully administered the outpos s of the 
Empire in the past. The type of men Mr. Walker 
attacked were the beach-combers and so^ue of 
the traders. 

Sib Charlks Yatb drew Mr. Kilbum Scott’s 
attention to the statement on page 5 of the 
pa^ er regaruing the trouble wLich it was 
threatened uo^li ensue in this dark mass of 
humanity: “If our statesmen do not learn in 
time to ireet these demands for freedom and 
opportunity for development which have been loo 
long denied to them.” He thought it would be 
agreed that that referred to the men who admin- 
istered the Empire. 

Sir Thomas J. Bbknbtt, C.I.E., said that after 
tbe discussion which had taken place, he thought 
the vote of thanks which he was about to propose 
was less a vote of thanks than a mitigation of 
censure ! ' Although there was a great deal in the 
lecture to which he personally objected, the worst 
parts were not Mr. Walker’s ; as a matter of fact, 
the latter were the best. The quotations were 
the wont parts. He thought the person who had 
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M Mr. Walker aatray had been Mr. Murray. 
He (Sir Thomas) did object to Mr. Murray saying 
that the average white man was so mebsteiful 
and occasionally so utterly devoid of any idea 
of courtesy that he would ride roughshod over 
the feelings of the native. Sir Charles Yate had 
had many years’ intercourse with the natives of 
India, and had not been masterful, devoid of any 
idea of courtesy, or ridden roughshod over the 
natives. When that was present to the world 
as the sort of attitude of the average white man 
to the native, personally he nther objected to 
it, and he would suggest to Mr. Walker that his 
paper would have been a much more admirable 
one if he had left Mr. Murray out of it. There 
was one omission to which he desired to draw 
attention. Mr. Murray spoke of the idea of the 
priority of native interest being recognised as a 
truism to which lip-service was paid, and 8%id that 
our policy was not really determined by that princi- 
ple. He was quite sure that that statement had been 
made before the White Paper on Kenya was 
issued. Everyone knew that priority of native 
interests had been affirmed as a principle of high 
State policy in that White Paper. That was a 
determining point in the policy of this Empire 
towards the backward races, and it should bo 
recognised by the audience that afternoon. 

Professor H. E. Armstrong, F.R.S., said he 
seconded the vote of thanks most heartily, for 
the reason that he thought it had to be recognised 
that men such as Mr. Walker were a class of 
individuals who in the past had done this Empire 
an enormous service, and he was sure the audience 
were glad to have an opportunity such as the 
])resent of thanking one of them. 

The motion was carried unanimously. 

Mr. Walker, in reply, said he thought he must 
plead guilty to not having expressed himself 
sufficiently as to his appreciation of the work of 
the Administrators of the British Empire. He did 
recognise that our Empire had th ) best record of 
any Empire in the world. He had perhaps dwelt 
too much on the dark side of thb subject. He 
did not think it was quite true to say that there 
was not one word of appreciation in the paper of 
the work which the Empire had done, because he 
had referred, in connexion with Papua, to the 
three magnificent men who had been there. Ho 
was sorry he had omitted to mention the name of 
Sir Pe^ Soiatohley, who was a martyr and died 
in the course of his work. He was a greit 
pioneer Commissioner in New Guinea, and 
belongel the very best type of Em ire 
Buikera. At such a late hour he would not 
attempt to deal with the various other points 
which had been raised in the discussion. He 
thought the paper was not as worthy as it should 
have been of such an occasion. He was indeed very 
consoious^of its defioienoles^ but he hoped the 


audience would forgive him. Perhaps* he had done 
Governor Murray an injustice in the quotations 
he had put in the paper. 

The meeting then terminated. 


BAYER 205.** A SLEEPING SICKNESS 
REMEDY. 

The Berlin Correspondent of the Manchester 
Guardian contributes an interesting account of 
an address recently delivered by Dr. Kleine on 
his experiences and experiments in Rhodesia and 
the Belgian Congo. 

** Bayer 205 ” is a synthetic drug. Its com- 
position is being kept a secret. It was discovered 
three years ago. In 1021 the Bayerische Aniliue 
Dye Works asked Dr. Kleine to test its efficacy 
Ih tropical Africa, for the tests that had been made 
in Germany seemed to promise success. 

Sleeping sickness is caused by two varieties of 
flagellate bacilli called trypanosomes and discovered 
by Sir David Bruce. They are transmitted by 
two varieties of the tsetse fly, Oloaaina moreicana 
and O. patpalis. Transmission is not merely 
mechanical. The bacillus has to go through a 
development that may last several weeks after it 
has been taken up into the body of the fly before 
the fly itself becomes infectious. 

The disease has three stages. In the first a 
blood- infection is accompanied by alternating 
states of feverishness and apparently normal 
health. In the second stage there is a swelling of 
the glands. Dr. Kleine showed several photographs 
of patients whose necks had conspicuous swellings 
on either side. In the third stage infection of the 
nervous system, of the spinal fluid, and of the 
brain-matter sets in. The patients grow violent, 
and often develop homicidal mania. Eventually 
they become lethargic and fall into a kind of 
impenetrable stupor — hence the name sleeping 
sickness. Dr. Kloine’s photographs showed 
sufferers who were brought to his laboratory on 
stretchers. Their bodies were terribly emaciated, 
and their faces had a vacant, stupid look. One 
photograph showed a homicidal maniac who had 
been rendered harmless by the Central African 
equivalent of a strait jacket — a long, heavy tree- 
trunk with a forked end, into which his neck had 
been squeezed and fastened. 

Dr. Kleine succeeded in curing patients in all 
the three stages of the disease. In some the 
deterioration of the nervous system was so far 
advanced that a restoration to normal, health 
was no longer possible, but the blood of these oases 
was rendered free of trypanosomes. 

• 

Profkylaotio Treatment. 

This successful sterilisation of the blood is of 
supreme importance. A patient who has been 
treated with Bayer 206 ceases to be a souoe of 
infection even if he himself does not reoovar. 
The complete stamping out of sleeping siokBess Is 
therefore only a matter of organisathm* ^ 
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Prophylactio treatment tried on animals was not 
entirely successful. Experiments were made with 
cattle, dogs, and monkeys. Dr. Kleine employed 
a number of negro boys in catching tsetse flies, 
which were placed with the animals. The number 
of flies that can carry infection varies with the 
climate. On an average about one fly in 500 can 
impart the disease, but as tsetse flies , abound in 
countless m 3 nriad 8 , and as each fly can live as much 
as a year, the danger of infection is very great, 
indeed whole populations have been decimated by it. 

Cattle that had undeigone prophylactic treatment 
did not, after being stung by a parasite-carrying 
fly» grow emaciated and die, as they would have 
done without troatment. They showed only 
slight symptoms of ill-health and remained fit 
for the market. Monkeys similarly treated deve- 
loped a slight enlargement of the spleen, but 
showed no very grave symptoms. There were a 
few cases of relapse, but these were successfully 
treated with antimony. 

Dr. Kleine's first series of experiments was 
mode at Dombo, a Rhodesian negro village where 
he and his staff remained for a year. Sick men, 
women, and animals were brought in, sometimes 
from a distance of a hundred miles. The patients 
were not always very tractable. The women 
particularly wanted to go back to their fields, 
where they had to stand shrieking and howling 
to keep the birds away in the mornings and wild 
animals at nightfall. 

The party then crossed into the Belgian Congo at 
the invitation of the Governor. They were on the 
march for three weeks. They passed through 
villages whore only women and children were to 
be seen, all the men being away to catch grubs 
that are dried over a fire, salted, and kept os food. 

At Elizabethville the Belgian authorities gave the 
part ^ a very friendly welcome. It was here that 
Dr. Kleine heard that the Ruhr had been invaded. 
He asked the Governor of the Belgian Congo 
whether he had not better ret m to British terri- 
tory, but the Governor replied that science was 
science, and that every help would be given to the 
party of German scientists now as before. 

In Rhodesia Dr. Kleine had treated 35 patients. 
He generally ^ve three injections, and four or 
five for particularly grave cases. Subcutaneous 
injections were found to be rather painful and caused 
a slight inflammation, so that the comparatively 
harmless intravenous injections became the rule. 

Of the 35, one died from unknown causes. 
Another, an Englishman, felt so much better 
that he decided to leave prematurely. He died 
in London of sleeping sickness. Of the remaining 
38 two were dead half a year later (it is not certain 
from wl^t causes), while the remaining thirty were 
alive juad apparently in good health. 

A MkuvaxBiB. 

Amongst the 160 j^tiefll^tMted by Dr. Kleine 
in tile Congo were 95 children.^- ‘He kept-them under 
oboervatiDn for five months*- makmg frequent 
blood testa. Only tn two cases were tiypanosonieB 


found in the blood at the end of the five months. 
It was impossible to tell whether they were oases 
of relapse or of renewed infection. A boy who 
was in the third stage of the disease and had become 
a raving maniac was quiet after three injections. 
Another was brought in bound hand and foot, 
but he, too, was cured. A few very advanced cases 
were not absolutely curable, although their blood 
was freed from the infection: 

The natives were not long in finding out that 
Dr. Kleine had a special interest in treating them, 
and they began to demand payment in the shape 
of tobacco, eggs, or money for being cured. One 
native, named Ulimengo, was brought to the 
laboratory in a state of profound stupor. He 
seemed to be blind, although an examination of 
his eyes revealed no defect. He was treated with 
Bayer 205, and blood tests showed th^t the injec- 
tions had taken effect, but there was no change in 
his conduct. A sample of his spinal-fluid was olso 
taken, but no trypanosomes could be discovered. 
Ulimengo seemed to be quite harmless, and ho was 
made to sweep the approach to the laboratory 
during the rare intervals when his stupor relaxed 
a little. For days ho would remain helplessly 
languid, until one morning ho uttered the word 
“pay ’’—the first word he had spoken since his 
arrival. Some money was given to him. This 
treatment effected an instantaneous cure. It 
was repeated in moderate though regular doses, 
and Ulimengo, a bright and intelligent lad, was 
found to bo useful in all kinds of tasks. 

Many natives suffering from ailments other than 
sleeping sickness asked for treatment. Dr. Kleine 
says that they make hardly any distinction between 
different diseases or between different medicines. 
Illness is simply illness to them, and any medicine 
is a cure for all diseases. It was impossible to make 
them understand that there were specific com* 
plaints and specific remedies.. 


SOURCES OF SUPPLY OF DIVI-DIVI. 

Divi-divi is the native and commercial name for 
the dried seed pods of Caeaalpinia coriaria, a small 
tree indigenous to tropical America. This tree 
grows to a height of 20 to 30 feet, lives approxi- 
mately 100 years, and bears fruit from its seventh 
year, though not reaching full development until 
its twentieth year. A mature tree will, under 
favourable conditions, yield as high as 300 pounds 
of pods a season. The pods are 2 to 3 inches long, 
three-fourths inch broad, one-eighth inch thick, 
and very smooth. While drying they become 
ouriously curved; frequently assuming an S shape. 
The tannin in these pods is exceedingly astringent, 
containing a large proportion of eUagitannin and 
gallotannin, also a considerable amount of oil} 
and mucilagmous matter. 

The tannin content ranges from 40 to 45 per cent. 
This tannin occurs mainly in the tissues of the pod 
close to the outer skin, rather than in the seeds, 
which contain but little. A representative analysis 
of the pods is: Water, 13.5 per cent; 
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41.6 per cent; non-tannins, 18 per cent; ash, 

1.6 per cent ; and insoluble matter, 26.4 per cent. 
Every 100 parts of tannin contain 20.2 parts of 
carbohydrates. 

Great care must be taken in the handling of 
pods for export, for, as the tannin content of the 
pod occurs immediately under the epidermis, in 
the form of a white powder, any abrasion of the 
skin will result in loss of tannin. It is also essential 
that the pods be packed in fine bags rather than in 
those of coarse-grained material, which would 
liermit the powder to sift through and become lost 
in transit. 

Divi-divi readily adapts itself to separation into 
the concentrated extract form. Owing to the 
presence of a large proportion of carbohydrates and 
the foreign substance previously referred to, both 
the extract and the ordinary solutions for tanning 
purposes are subject to fermentation. Throughout 
the process of fermentation a deep colouring matter 
is developed which imparts to leather unsightly 
«lark stains. The problem of effectively avoiding 
this fermentation has yet to be solved, although the 
risk can be materially lessened by the use of 
antiseptics. 

The use of divi-divi in the manufacture of 
leather was known to the Spaniards as far back as 
I7G9, having been first imported into Spain from 
(Vacas in that year. It adv|knced steadily in 
European favour during the succeeding 100 years, 
at the close of which period its use as a tanning 
agent had become widely extended. It was not, 
however, until 1915, when tanners found it necessary 
to utilize all available sources of tannin to meet the 
war demand for leather, that the use of divi-divi 
in the United States could be regarded as worth 
w'hile. 

A survey of the sources of supply of divi-divi has 
l)cen made and published by the Research Division 
of the United States Department of Commerce, 
from which the following particulars have been 
extracted 

Venezuela has long been regarded as the world's 
most important source of divi-divi. The general 
development and economic success of this industry 
are shown in the export statistics of that product. 
During the period 1908-1921, Venezuela's exports of 
divi-divi averaged 6,610 metric tons annually. 
This average includes yearly exports as high as 
10,902 tons in 1911 and as low as 3,956 tons in 
1920 and 2,849 tons in 1921 ; omitting the two low 
years, the average of the preceding 12 years was 
7,146 metric tons. Should a greater demand for 
this product be created among tanners, Venezuela 
could increase its output several fdd through 
harvesting of full crop and systematic cultivation. 
At present only that part of the crop most readily 
available is assembled in sufficient quantities to fill 
market requirements. 

Before the war, Germany was Venezuela's best 
market for divi-divi, which is utiliz^ as both tan- 
ning, agent and dyestuff. Out of a total of 6,371 


metric tons exported by Venezuelib in 1913, 
Germany took 5,092 tons. Since 1916, however, 
the United States has become the principal 
purchaser. 

The high cost of transportation during the war 
and the desire to eliminate all possibility of waste 
led to the establishment of two extract factories 
in Venezuela, located at the ports of Porlamar and 
La Guaira. At each of these plants the pifre tannin 
is extracted from the pods — by moans of a patented 
process into which neither heat nor the use of any 
chemical composition enters — and put up in pressed 
tablets. It is claimed that the tablets, or cakes, 
ready for export contain an average of 80 per cent, 
tannic acid and 16 per cent, tannic glucose. No 
export figures of divi-divi extract are available. 

Colombia ranks second to Venezuela as a source 
of divi-divi. The estimated total annual output 
is 7,500 tons, the bulk of which is produced in the 
Goajira Peninsula and exported through the port 
of Rio Hacha to Curacao for trans-shipment. 
Decreased demands during the post-w^ar industrial 
depression produced a general dulness in (blom- 
bian trade in divi-divi rather than lessened supplies ; 
but, judging by recent United States imports from 
Curacao (the greater proportion of w'hich came 
originally from Rio Hacha), Colombia must be 
renewing its former activity in this product. 

The Dominican Republic's exports of divi-divi 
formerly exceeded 2,000,000 pounds annually, 
almost all of which was produced on the arid lan^ 
of the Province of Monte Cristi. The output, 
however, has been seriously affected in recent years 
by the presence of a species of orchid, which l^vea 
as a parasite on the divi-divi tree, frequently 
killing it, and in every case reducing the yield of 
pods. Until measures are introduced to eliminate 
this pest no great increase in exports may be 
anticipated. The present annual production of the 
Dominican Republic and Haiti is estimated at 
1,500 tons. 

The Dutch West Indies have an annual output 
of about 2,000 tons ; all shipments in excess of this 
amount originate in Venezuela and Colombia. 

As a general rule divi-divi pods are leached by the 
tanner. If passed through a disintegrator the pods 
are readily broken and the rich tannin powder 
sifted out, which is mostly soluble in water. A 
liquid extract containing 25 per cent, tannin is an 
article of commerce. 

Divi-divi is rarely used alone, because the leather 
thus produced is strongly affected by atmospheric 
conditions, being soft and spongy in damp imther 
and lacking pliability in periods of drought. To 
counteract these tendencies divi-divi is usually 
mixed with other tanning materiab. If used in 
strong liquors it yields a heavy and firm leather. 
Ordinarily it is employed as a substitute for gambier 
in the dressing of leather, and in the rapid drum 
tannage of light leathers, through means of which 
an ex^Uent colour may be obtained. Oocaskmally, 
its use in connexion with leather is merely m * dye. 
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GENERAL NOTES. 

Thb Physical Society of London : Jubilee 
Cblebbationb. — ^The Physical Society of London, 
which held its first meeting on March 2l8t, 1874, 
is arranging to celebrate its Jubilee from March 20th 
to 22Dd next. The preliminary programme of the 
proceedings in connexion therewith is given below. 
Fellows of* the Society are invited to be present 
at the Jubilee meetings. According to present 
arrangements no tickets will be required for this 
purpose. Thursday, March 20th, at the Institu- 
tion Of Electrical Engineers, Savoy Place, Victoria 
Embankment, W.G.2 : 2.30 p.m. — Opening of 

Exhibition of Apparatus ; 3.0 p.m. — -Reception ; 
3.45 p.m. — ^Delivery of the Guthrie Lecture 
by M. le Duo de Broglie on “ Photo-electric Effects, 
in the case of High Frequency, and Allied 
Phenomena.” Friday, March 21 st, at the Institu- ., 
tion of Electrical Engineers: 4-5.30 p.m. and 
6-7.30 p.m. — Reminiscences by Original Fellows , 
and other Fellows of long standing. Saturday, 
March 22nd, Continuation of Exhibition at the 
Institution of Electrical Engineers : 7 for 7.30 p.m. 
Banquet (for Fellows and guests only). 

Whaling in Ross Sea. — According to the 
Time$ Trade and Engineering Supplement^ 
a base for a Norwegian Whaling Syndicate is 
being established at Hobart, Tasmania, for the 
conduct of whaling operations in the Ross Sea. 
Five whalers are already assembled at Hobart, 
awaiting the arrival of a factory ship from 
Norway. The expedition carries a licence 
granted by the British Government, but the 
operations will be under the surveillance of 
the New Zealand Government, which now 
controls the Ross Sea Dependency. The terms 
of the licence restrict operations to whales and 
fur seals, and the expedition will not be permitted 
to interfere with other forms of animal or fish 
life. A royalty will be collected by the New 
Zealand Government on all whale oil won. 
As soon as the factory ship arrives, the fleet 
will take in stores and proceed to the Ross 
Sea. The vessels will return to Hobart after a 
few months* operations, when the ice sets in, and 
despatch their products to home markets. 
More extensive operations will follow on the 
next trip. 

POBOELAIN AND POTTEBY IN JAPAN.— Since 
the European War the porcelain and pottery 
industry in Japan, sa^s Finance and Commerce, 
of Shanghai* has been rapidly emerging from 
the stage of a household industry and 
has been modernised, so that - factories 
with modem equipment now exist in various 
oentres. In the production of foreign style crockery 
for export* Aiohi-ken, where Seto^ the most flourish- 
ing ccintffe of this industry in Japan, is situated, 
first, its total outpu^ domestic and foreign 
consumption combined, aoilMlqtihg to .32 million 
yen, or about 50 pn cent. ’<$f' the tothl for the 
whole country. 


The West Indian Aqbicultttbal College. — 
The West Indian Agricultural College, which is 
Imperial in scope and interests, was formally 
opened by His Excellency Sir Samuel H. Wilson, 
K.C.M.G., K.B.E., C.B., R.E., Governor of Trinidad 
and Tobago, on October 16, 1922. The College, 
at present housed in provisional buildings of a 
substantial character, is situated in spacious 
grounds at St. Augustine, eight miles to the east- 
ward of Port of Spain. Easy access to it is afforded 
by the Government Railway and the Eastern 
Main Road, both of which pass the college grounds. 
The object of the college is to afford general 
instruction in tropical agriculture, to give oppor- 
tunities for thorough training in the science and 
practice of the subject to those students intending 
to become tropical planters, investigators or 
experts in different branches of agricultural science 
or technology, and at the same time, Ho provide 
facilities for the study of tropical agricultural 
subjects on the part of graduates from other 
universities and colleges who desire to acquire 
knowledge of these subjects in tropical surroundings. 
It cannot bo too widely known that the college 
is open to students and post graduates from every 
part of the Empire. Copies of the prospectus can 
be obtained from Mr. A. G. Ho\ieU, the West 
Indian Agricultural College, St. Augustine, Trinidad,. 
•B.W.C, or from Mr. Algernon As hnall, C.MG... 
14, Trinity Square^ London, E.C.3. 


MEETINGS OF THE SOCIETY. 


Ordinary Meetings. 

Wednesday evenings, at 8 o'clock : — 

March 6. — Major-General Sir Fabian 
Ware, K.C.V.O., K.B.E., C.M.G., C.B., 
Vice-Chairman, Imperial War Graves Com- 
mission, Building and Decoration of the 
War Cemeteries.” Lord Askwith, K.C.B.,. 
K.C., D.C.L., Chairman of the Council, will 
preside. 

March 12. — Alan A. Campbell Swinton,. 
F.R.S., late Chairman of the Council, 
“ Personal Recollections of some Notable 
Scientific Men.” (Illustrated by Photo- 
graphs.) Sir Duoald Clerk, K.B.E., D.So.,. 
F.R.S., will preside. 

March 19. — ^R, L. Robinson, Member of 
the Forestry Commission, The Foresta 
and T mber Supply of North America.” 
Lord Lovat, K.T., K.C.M.G., K.C.V.O., 
O.B., D.S.O., will preside. 

March 26. — Neal Green, ”The Fishing 
Industry and its By-Products.” Professor 
E. W. Macbridb, D.Sc.,F.R.S., will preside. 

April 2. — Sir Lyndbn Macassey, 

K.B.E., ” London Tmffio.” 

April 9. — ^Fbank HoPEtlONSs, M.I.E.E.,. 

Vioe-Ghaiiman, British Horologioal Insti- 
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tute, ** The Free Pendulum.”. Pbofbssob 
C, Vbrnon Boys, F.R.S., will preside. 

Apbil 30. — ^Bbioadibb-Obnbbai< Sib 
Hbnby Maybuby, K.C.M.G., C.B., Director 
General of Roads, Ministry of Transport, 
‘ Roads.” 

May 6 (Monday). — ^T. Thobnb Bakxb, 

Photography in Industry, Science and 
Medicine.” 

May 7. — J. RoBmsON, M.Sc., Ph.D., 
F.Inst.P., Head of Wireless and Photo- 
graphy Department, Royal AJiroraft Estab- 
lishment, Farnborough, ” Wirel^ Naviga- 
tion.” 

May 14. — 

May 21. — Pbofkssob C. Vbbnon Boys, 
F.R.S., ” Calorinietrys”' (Trueman Wood 
Lecture.) 

May 28. — ^Mbs. Abthub MoGbath (Rosita 
Forbes), ” The Position of the Arabs in 
Art and Literature.” Lord Askwith, 
K.C.B., K.C., D.C.L., Chairman of the 
Ooimcil, will preside. 


Indian Sbotion. 

Friday afternoons at 4.30 o'clock : — 
Maboh 21. — Otto Rothfeld, i.C.S., 
” Progress of Co-operative Banking in India.” 

May 2. — Jocelyn F. Thobpe, C.B.E., 
D.Sc., Ph.D., F.R.S., F.I.C., F.C.S., Pro- 
fessor of Organic Chemistry. Imperial College 
of Science and Technology, ” Chemical 
Research in India.” 

Date to be hereafter announced : — 
Bhupendba Nath Basu, M.A., Vice 
Chancellor of Calcutta University, “The 
Vedantic Philosophy of the Hindus.” 


Dominions and Colonies Section. 

Monda>’ or Tuesday afternoons at 4.30 
o'clock ; — 

Maboh 4. — The Hon. T. G. Cochbane, 
D.S.O., ” Empire Oil : The Progress of 
.Sarawak.” The Rt. Hon. Lobd Beabsted 
‘wfll preside. 

May 27. — C. Gilbert Culus, D.Sc., 
M.I.M.M., Professor of Economic Mineralogy, 
Imperial College of Science and Technology, 
”The Geolog.v and Mineral Resources of 
Cyprus.” 

June 16. — C. V. Corlees, M.Sr., LL.D., 
.^The Mineral Resources of Canada: The 
Pre -Cambrian Area.” 


Cantos Leotubes. 

Edward Viotob Evans, O.B.E., F.I.C., 
4^faief Chemist, South Ifetropolitan Gas 
Cbmpany, ”A Study of the Destniotive 


Distillation of Coal.” Three r.<ecturea. 
February 26 ; March 3, 10. 


8yUahu$. 

Lbotubb 11. — Mabch 3. — ^Tlie inter-relation ol 
therms iu the form of gas and tar and the process 
conditions which affect their distribution. Further 
principles underlying high yields of gaseous therms. 
The chemistry and economics of tar cracking. 

Lbotube 111. — ^Mabch 10. — ^The trend of deyelop- 
ments in carbonising processes. The de-ashing ol 
coal and other taotors tending to increase the 
value of the therm in the form of coke. 


Cobb Lectubeb. 

Monday evenings, nt 8 o'clock : — 

Dr. T. Slater Price, Director of 
Research, British Photographic Research 
Association, ” Certain Fundamental 
Problems in Photography.” Three r.<eotureB. 
March 24, 31 ; April 7. 


MEETINGS OP OTHER SOCIETIES 
DURING THE ENSUING WEEK. 


Monday, March 3 . . Hoyal linstltutioii, Albemarle 
Street, W., 5 p.in. Monthly meeting. 

Farmers' Club, at the Surveyors' Insti- 
tution, 12, Oeorge Street, S.W., 4 
p.ni. Dr. A. G. Voelcker, '* The liming 
of Ijand." 

Transport, Institute of, at the Institu- 
tion of Electrical Engineers, Victoria 
Embankment, W.O., 5.30 p.ni. Mr. G. 
H. Thomas, ** Air Transport and its 
Uaes.” 

Mechanical Engineers, Institution of. 
Storey's Gate, Westminster, S.W., 7 
p.ni. (Graduates’ Section). lient.- 
Col. £. Kitsin Clark, "Literature and 


TuasDA«, 


Engineering." 

Chemical Industry, Society of, at the 
Chemical Society, Burlington House, 
Piccadilly, W., 8 ji.ni. 1. Messrs. R. 
Whymper and A. Bradley, " The set- 
ting of (;acao butter with special refer- 
ence to the development of * Bloom ’ 
on chocolate." 2. Messrs. W. J. 
Powell and U. Whittaker, " The deter- 
mination of Pentosans in wood cellii- 

lOBO." , , 

Engineers, Society of, at the Geological 
Society. Burlington House. Piccadilly, 
W., 5.30 p.m. Mr. J. Jackson, " Deve- 
lopment of Methods for the Collection 
and Disposal of House Refuse." 

Electrical Engineers. Institution of, Vic- 
toria Embankment. W.C., 7 mm. (In- 
formal meeting). Mr. B. I). Spur, 
*' The Selection and Location of O^n-. 
verting Plant for supplying D.0.'< Net- 
works." 

TJniversi^ of London, University Col- 
lege, Gower Street, W.C., 6.30 p.m. 
Sir Harry Stephen, " Criminal Law." 
(liBJtare 11.) 

5.15 p.m. Mr. A. S. Parkes, " The 
Mammalian Sex-Ratio." (Lecture Vl.) 
At King's College, Starand, W.C., 5.30 
p.m. Bev. C. F. Rogers, " Ecclesia8ti*> 
cal Music." (Lecture V.) * 

5.^ p.m. Dr. B. S. Seton-Watsou, " A 
Survey of Bohemian History." (1.6o- 
ture V.) 

March 4 .. Civil Engineers, Institution 
of, Great George Street. S.W» 6 p.in. 

United Service Inetituuon, Whltehsll, 
S.W., 3.30 p.m. Annivereary meetipf.. 

Alpine Olnb. 2V Savlle Boil Oio 
ML Kr. k ir. liloid, - M dlt 
InfranohissaMe." 
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Metals, Institute of (North-East Ooast 
Section), Armstrong OolleM, N^« 
castle-on-Tyne, 7.30 p.m. Mr. H. J. 
Young, ** Alloys for use with 8uper> 
heated Steam.*' 

Photographic Society, 35, Bussell 
Square, W.O., 7 p.m. Prof. M. ron 
Rohr, " Oontributions to the History 
of the Photographic Ohjectire in Eng- 
land and I America. 1800—1875." 

Royal Institution, Albemarle Street, W., 
5.15 p.m. Prof. J. Barcroft, “ The Res- 
piratory Pigments in Animal Life." 
(Lecture IV.) 

University of London. University Oollege, 
Qower Street, W.O., 5.30 p.m. Mr. J. 
H. Helweg, " Modern Danish Lyrics, 
1870—1920.^’ (Lecture V.) 

At Kiim's Oollege, Strand, W.G., 6.30 
p.m. Sir Bernard Pares, " Ruhsia 
before Peter the Great to 1861." (lec- 
ture VII.) 

WiONBSDAY, MarJh 5 Londoii County Council, at 
the Royal Society of Arts, John Street. 
Adelphi, W.O.. 6 p.m. Sir Napier 
Shaw, " Modern Meteorology." (Lec- 
ture II.) ^ 

Oriental Studies, school of, London Insti- 
tution, Finsbu^ Circu<^ E.O., 5 p.m. 
Rev. W. S. Page, " I'he Songs of 
Rabind-Ranath Tagore." 

Industrial League and Council, Osztoti 
Hall. Westminster. 8.W.. 7 30 p.m. 
Mr. J. S. Duckers, " Human Nature in 
Industry." 

United Service Institution, Whitehall, 
S.W., 3 p.m. Col. the Hon. M. A. , 
Winidleld, "The Supply and Training 
of Officers for the Army." 

Electrical Engineers. Institution of, 
Vic oria Embankment, W.0 , 6 p.m. 
(Wireless Section). Commander J. A. 
Slee, " Development of the Bellini- 
Tosi System of Direction Finding in 
the British Mercantile Marine." 

Public Analyste, Society of, at the 
Chemical Society, Burlington House, 
Piccadilly, W., 8 p.m. 1 (a). Mr. G. D 
Elsdon, " The Composition and Exam- 
ination of Beef and Malt Wine;" 
(b) " The Determination of Coconut 
Oil in Margarine." 2. Dr. J. 0. Drum- 
mond and Mr. H. J. Channon, " Effect 
of Fatty Diet on the ComjMsltion of 
Butter Fat." 3. Mr. G. D. Elsdon, 

" What is Bondon Cheese?" 4. Mr. T. 
II. Hodgson, " Cream Cheese " 5. 

Mes«rb. R. T. Thompson and J. Sorley, 

" Some Facts on the Composition and 
Decomposition of Eggs." 

University of London, University Col- 
lege, Gower Street, W.C., 5430 p.m. ’ 
Mr. I. C. GrOndahl, " Contemporary 
Norwegian Jjiterature." (Lecture V.) 

6 p.m. Prof. K. Pearson, " The Cur- 
rent Work of the Biometric and 
Eugenics laboratories." (Lecture IV.) 

6 p.m. Miss Julia Bell, " Colour 
Vision and Colour Blindness." 

At King's College, Strand, W.O., 5.30 
p.m. Dr. O. F. Hill, "The Artistic 
Background of Medieval History 
-Coins." 

At the University, Booth Kensington, 
8.W., 6 p.m. Sir Frederick Bridge, 

" Some Shakespearian Stadle«. ’ (Ijec- 
ture IV.) 


nroiRDAY, March 6 Aeronautical Society, at the 

Arts, John Street, 
Adelphi, W.O., 5.30 p.m. Major W. S. 
Tucker, " Sound Detection." 

H^al Sl^iet^^Buriington House, Picca- 

IJnnean 'Society,* Burlington House, 
Piccadilly, W., 5 p.m. 

Oimmical Society, Burlington • House, 
IMceadilly, W., 8 p.m. 

University of London, University Ool- 


At King’s Collm, Strand, W.C., 5.30 
P.III. Bev. F. B. Barry, **The New 
Testament Perspective." 

5.30 p.m. Dr. A. R. Pastor, " Spanish 
Mysucism." (Lecture II.) 

5.30 p.m. Prince D. S. Mirsky, " The 
History of Russian Literature." (Lec- 
ture VII.) 

At St. Thomas' Hospital, Albert Em- 
bankment, S.E., 5 p.m. Dr. J. A. 
Murray, " Cancer." (Lecture IIL) 

At St. Mary's Hospital Medical School, 
Praed Street, W., 5 p.m. Prof. B. J. 
Collingwood, " Blood.^' (Lecture III.) 
British Decorators', Institute of. Painters 
Hall, Little Trinity Lane, B.C., 7.30 
pm. Mr. W. H. Oantrill, "A Pilgrim- 
age to the Hill Towns of Umbria. 

Child Study Society, 90. Buckingham 
Palace Road, S.W., 6 p.m. Dr. P. B. 
Billard, "The New Examiner." 

London County Council, the Geffryc Mu- 
seum, Kingsland Road, E.. 7.30 p.m. 
Mr. 0. A. Bindley, "Fabrics used in 
Upholstery." 

Mechanical Engineers'. ^Institution of 
(Scotch Beetion), TLaynl Technical 
Oollege, Glasgow, 7.30 p.m. Mr. R. W. 
Wilson, "Repair and Upkeep of Pneu- 
matic Tools" (Midland Section), The 
University, Birmingham, 7.30 p.m. Dr. 
P. O. Lea, "Fatigue of MTaterlals." 
Royal Institution. Albemarle Street. W , 
6.16 p.m. Dr. J. S. Flett, "Modes of 
Volcanic Action." (Lecture I ) 

Friday. .March 7 Roval Institution, Albemarle 
Street W 9 p.m. Dr. W. Ro«enhain, 
The Inner Structure of Alloys." 
Philological Society. University Oorege 
Gower Street. W.O., 5 30 p.m.Dr. 0. T. 
Onions, "Dictionary Evening." 
Geologists* Association. University 
College, Gower Street, W.O., 7.30 p.m. 
Aeronautical Engineers, Institution of, 
at the Engineers' Club. Coventry 
Street. W.. 6 30 p.m. Mr. L. Rowland, 
"Braided Rubber Shock Absorber Cord 
for Aircraft." 

Timber Trade I^ectures. Council Cham- 
ber, London Chamber of Commerce, 
Oxford Court. Cannon Street, E.G.. 

6.30 p.m. 

Photographic Society, 35. Russell Square, 
W.C.. 7 p.m. Mr. H. Lambert, "A 
Consideration of the Technical and 
Artistic Qualities of Printing Pro- 
cesses." 

Mechanical Engineers, Institution of. 
Storey's Gate, Westminster, S.W., 
7 p.m. (Informal Meeting). Commander 
G. E. C. Damant, "Hoovering Gold 
from the Laurentic." 

Metals, Institute of (Local Section), at 
the Uiiiyersity, St. George's Square. 
Sheffield, 7.30 p.m. Mr. S. Field, "Some 
Aspects of Alloy Plating." 

University of London, University College. 
Go,wer Street, W.C., 5.16 p.m. Lord 
Justice Atkin. "The Origin and De* 
velopment of Law in relation to Civic 
Life." 

5 p.m. Prof. E. A. Gardner. "The 
History of Ancient Sculpture." 

At Xing'8 College. Strand. W.O., 5.30 
p.m. Prof. R. W, Seton-Watson. "The 
Rise of Nationality in the Balkani'* 
(Lecture VII.) 

5.30 P.in. (Shakenicare Aseociatloii). 
Mies Z.. Venprova, ^*Hamlet in Russia." 
At the Bedford College for /Women, 
6.15 p.m. Prof. F. Soddy. "Ho# Physi- 

Pcibnee has altered the Economics 
of Life." 


Saturday, March 8 Royal Institution, Albemarle 
W., 3 p.m. Prof, Sir E. Ruther- 
ford. ^Properties of Gases In Vacua." 
(Lecture 1.) 

lA>ndon County Council, at the Horniman 
Mnsram/Forest Hill 8.B., 3.30 p.m. Ur. 
H. 8. Harriron, "Hfin^s Early Uif- 
ooveries and inventions. ' * t 
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•NEXT WEEK. 

Monday, March 10th, at 8 p.m. (Cantor 
Lecture.) Edward Victor Evans, O.B.E., 
F.I.C., Chief Chemist, South Motropolitcui 
Gas Company, “ A Study of the Destructive 
Distillation of Coal.'* (Lectui‘e III.) 

Wednesday, March 12th, at 8 
(Ordinary Meeting.) Alan A. Campbell 
S wiNTON, F.R.S., late Chairman of the 
Council, “ Personal Recollections of some 
Notable Scientific Men.” (Illustrated by 
Photographs.) Sir Dugald Clerk, K.B.E., 
D.Sc., F.R.S., will preside. 

Further particulars of the Society \ 
meetings will be found at the end of this 
number. 


CANTOR LECTURE. 

On MoNbAY Evening, March 3rd, 1924, 
Mr. Edward Victor Evans, O.B.E., F.I.C., 
delivered the second lecture of his course, 
”A Study of the Destructive Distillation 
of Coal.” 

The lectures will be published in the 
Jofwmal during the summer recess. 


DOMINIONS AND COLONIES SECTION. 

Tuesday, March 4th, 1924 ; The Rt. 
Hon. Lord Bearsted in the Chair. A 
paper on ” Empire Oil ; the Progress of 
Sarawak,” was read by The Hon. T. G. 
€(OOHRAne, D.S.O. 

i The paper and discussion will be published 
in a subsequent number of the Jrmrnah 


TWELFTH ORDINARY MEETING. 
Wednesday, February 27th, 1924 ; 

Sir Robert Blair, LL.D., Education Officer, 
London County Council, in the Chair. 

nie following (^didates were proposed 
for election as Fellows of the Society : — 
Bmocv Oswald B., Weston-super-Mare. 


Haunz, Charles F., M.Am.Chem.S., BufialOk New 
York, U.S.A. 

, Howgrave, Arthur Atherfold, London. 

Porro, Thomas Joseph, Tacoma, Washington, U.S. A. 
Shallenberger, Professor Garvin Dennis, Montana, 
U.S.A. 

Vaid, Bakhshi Dina Nath, Rawal Pindi, India. 

The following candidates were dul> 
elected Follows of the Society : — 

Franzen, Raymond, Ph.D., Berkeley, California 
IT.S A 

MoCaU, WiUiam A., Ph.D., New York City, U.S.A. 
Mattu, Pandit Jagar Nath, Srinagar, Ind^a. 

Shau, Professor Frederick William, B.S., M.D., 
Roila, Missouri, U.S.A. 

A pai)er on “The Use of Psychological 
Tests in the Selection of a Vocation ” was 
read by Dr. Charles S. Myers, C.B.E., 
M.D., F.R.S., Director of the National 
Institute of Industrial Psychology. 

The paper and discussion will be published 
in a subsequent number of the JottmaJ, 


THE ALBERT MEDAL. 

The Council will proceed to consider tht‘ 
award of the Albert Medal of the Royal 
Society of Arts for 1924 early in May next, 
and they therefore invite Fellows of the 
Society to forward to the Secretary on or 
before Saturday, March 22nd, the names of 
such men of high distinction as they may 
think worthy of this honour. The medal 
w^as struck to reward “ distinguished merit 
in promoting Arts, Manufactures, and 
Commerce,” and has been awarded as 
follows in previous years : — 

1894, Sir Rowland Hill, K.C.B., F.R.S. 

1865, His Imperial Majesty, Napoleon III. 

1866, Michael Faraday, D.C.L., F.R.S. 

1867, Sir W. Fotheigill Cooke and Sir Charles 
Wheatstone, F.R.8. 

1868, Sir Joseph Whitworth, LL.D., F.RJ3. 

1869, Baron Justus von Liebig. 

> 1870, Vioomte Ferdinand de Lesseps, Hon. 
G.C.S.I. 

1871, Sir Henry Cole, K.C.B. 

1872, Sir Henry Bessemer, F.R.S. 

" 1878, Miohel Eugdne Chevieul, For. Mamb. 

RJBk 

‘ liXiL Sb C. W. Siemens, D.C.L., 
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1870, Mkhel Chevalier: 

1876, Sir George B. Airy, F.R.S. 

1877, Jean Baptiste Dumas, For. Memb. R.S. 

1878, Sir Wm. G. Arms^ng (afterwards 
Lord Armstrong), C.B., D.C.L., F.R.S. 
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in the Chair. 

The following paper wan read : — 

THE TREATMENT OP THE 
DEATH-WATCH BEETLE IN 
TIMBER ROOFS. 

By H. Maxwbll-Lefroy, M.A., 

Prcfcaaor of Kiitomolog>', Imperial Collegi* of Selouco 
and Technology. 

During the last ten yeai*8 it has been 
realised that the past, actual or future 
attacks of the death-watch beetle on all 
structural timber are of real importance,, 
and if we are to hand on to later generations 
the fine timber constructions of the past 
four or five centuries, some definite steps- 
must be taken to deal with this insect. 

There has been sonie public interest in 
this problem, but it is much more important 
that there should now be some definite 
standardised technical knowledge ; those 
who are concerned with the preservation 
of buildings have no means of knowing 
how to act. 

In this lectui’O to-night, it is not proposed 
to attempt to dogmatise in I’egard to methods 
which can be adopted ; but rather to describe 
the present state of the problem, in the hope 
that discussion may arise, and that out of 
the collected craft of architects,' engineers, 
chemists and entomologists, some methods 
may be foimd that will aid those who are 
concerned in this question. 

The position as regards the beetle now 
oomes under three heads : — 

(1.) It has attacked buildings, probably 
frofn the time they were built, done certain 
definite damage (observable, of oounie, only 
in those that have remained intact) and 
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ceased. Why the infestation has ceased 
is a point of great interest : a great many 
factors are oonoemed, and I think no one 
is in a position to say anything definite ; 
but it is clearly a point to keep in mind. 

(2.) Roofs, floors, and other constructional 
timbers are now being destroyed, either from 
their original state or after reconstruction ; 
there is hero a definite infection in progress 
at the moment, with steady increase of 
damage up to a point. 

I do not propose to mention any buildings 
which are in this state, but I never enter 
a building of even partly wooden construc- 
tion without apprehension that it is now 
attacked. Fortunately cases of past attack 
are more common than those of present 
actual attack ; but it is only reasonable 
to warn those responsible for the care of* 
buildings that examination often discloses 
actual infestation by living insects ; and 
there is no doubt that a great deal of actual 
destruction is now in progress. I sympathise 
with those who will have no examination 
made for fear of the disclosure of actual 
attack and consequent cost of treatment, 
but it is useless to ignore the fact that there 
is a great deal of damage in progress now. 

(3.) The third point is as to infestation 
of new timbers in roofs, fioors, and similar 
constructional timbers ; it is, unfortunately, 
true that renovations are done with infested 
wood, and that buildings are becoming 
infested from this source, which otherwise 
would remain free. I know of cases at 
present in which this has occurred ; and it 
does seem a pity to infest a 'building by 
bringing into it timber containing the beetle. 
If greater publicity secured only this, that 
those who restore did not infest, then great 
benefit would follow. 

Ih treating of the death-watch beetle 
to-night, our main interest lies in the insect' 
as such, and in any consequent precautions 
that can be taken ; we may, therefore, 
first consider the essential facts of the insect’s 
life and habits, so far as these are known. 

The death-watch beetle u the larger of 
the beetles which are found breeding in 
'wood in buildings, furniture, etc.; normally 
it lives wild in the dying or dead trunks and 
larger branches of oak, willow, hawthorn, 
hornbeam, alder beech ; it is recorded from 
maple and sycamore ; it has under certain 
cbnditions b^ found in pine in buildings. 

In the wild, the beetles emerge on the bark 
during the evenings of the early summer; 
the females lay eggs, soft, oval, white, by 


means of the long ovipositor : it is not 
certain, but probable, that each egg is laid 
in a crack or other crevice, away from the 
light : the beetles themselves do not burrow 
or destroy the wood ; and normally they 
perish probably by midsummer. The eggs 
hatch probably within a definite period 
between two and four weeks ; the grub then 
tunnels inwards, eating the solid wood, 
usually in the outer sapwood ; it feeds the 
whole summer; rests during the winter, feeds 
the second summer, and may then become 
a chrysalis ; if so, it becomes a beetle in 
probably three or four weeks, which rests 
as an immature beetle and does not emerge 
till May, two years from the time it was 
an egg. Under certain conditions, this period 
of two years may be three, the grub resting 
over the second winter as a grub, feeding 
during the next summer and becoming a 
chrysalis, and then a beetle only at the 
end of the third sun^ner ; one may tabulate 
the facts like this : — 


May-June 

1020 

Beetles 

Beetles 



out. 

out. 

June 

1920 

Eggs. 

Egffi. 

July 

August 

1920\ 

1921/ 

Grubs. 

Grubs. 

September 

1921 

Pup«. 

Grubs. 

October 

192n 

Resting 

Grubs. 

May- 

1922/ 

Beetles. 

May 

1922 

Beetles 

Grubs. 



out. 


Juno 

1922 

— 

Pupa*. 

July 

1922\ 


Beetles 

to May 

1923/ 


resting. 

May 

1923 

. — 

Beetlesout. 


This table may be taken as approximate — 
Westwood states that the grub feeds for 
three years and it may feed longer. But the 
point to remember is that the egg and 
chrysalis stage are probably defiiiitely 
short, while the grub and beetle stage may 
take a much less definite time, 18 to 36 
months for the former ; ei^t to 12 or 15 
months in the latter. 

The only visible stage of the beetle is in 
its adult form, when it comes out, upon the 
bark at evening ; and all three immature 
stages are spent entirely in the tree. 

In the wild, the insect is attacked .by 
another beetle, which hunts it down in its 
galleries ;, unfortunately, this is pon^NUCa* 
tively rare, and has apparently only been 
found in treM, not in buildmgs. 
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An interesting point is that the grub» 
whidi does the tunnelling, has within its 
stomach an organism of a microscopic 
kind similar to a yeast, which is apparently 
a. necessary factor in the digestion of the 
wood : this organism exists also in the adults, 
is probably deposited on the egg when it 
is laid, so that the grub becomes infected 
with what is apparently a necessary adjunct 
to its digestion : similar instances are known 
in related woodboring grubs ; and the point 
'may ultimately prove to be of more than 
academic interest, as one might well be able 
to sterilise the egg of its yeast without 
killing the 3igg, but still make life in the 
timber impossible for the grub. 

We are concerned with the natural habits 
of the beetle in its wild state, because it is 
the basis from which we start to deal with 
the pest in a building ; and the three im- 
portant modifications of habits which are 
important in its indoor life are : — 

(1) The alteration in 'emergence ; 

(2) The date of emergence ; 

(3) The manner of feeding of the grub. 

In large timbers in buildings beetles do 

not necessaiily emerge to the outside, if 
there are spaces within into which they can 
get : a colony of beetles may, therefore, 
continue work deep inside big roofs, and 
not emerge as beetles at all. 

Secondly, under the difFei'ent temperature 
conditions of a building, emergence of the 
beetles or the existence as a beetle may occur 
at any time of the year ; in unwarmed 
buildings the beetle behaves as it does out 
of doors, emerging in early summer mainly. 

Thirdly, the grubs will tiumel not in the 
sap wood only, but into solid heartwood, 
or from one timber into another contiguous 
one regardless of the relative position of 
the grain of the two timbers : this last point 
is an im^rtant one in dealing with timber 
in buildings ; and it is probably the cause 
of the occurrence of the beetle in pine and 
soft wood. 

In putting before you the problem of 
dealing with this pest, I am trying to 
concentrate on points which concern its 
treatment : much has been said and written 
Sl^t how the wood is destroyed, the 
appearance of wood, the effects from the 
ardutectural and engmeelriug point of view, 
the l^torical interest of buildings in which 
the beetle has worl^. Tins is not the 

S ' hoe to list the buflilmgEi which we definitely 
ow to have fibffered^ to;be now suffering, 
nor to descrilto the dami^'m these, buildmgs 


admittedly caused by this insect : 1 think 
all who have been concerned with the care 
of old timber roofs know that the clamage 
may be extremely serious, and so much is 
common ki\owledge on this point that I 
need not stress it ; but there are three 
points which need special consideration : 
How does the roof become infested ? Why 
does tl^e attack stop ? How can you 
recognise an attack deep in an inaccessible 
structure ? 

The way in which an attack commences 
is of great interest, and I offer you three 
conjectures ; they are ; — 

(1.) That the original timbers are infested 
when put in place ; 

(2.) That at any time after construction, 
the insect is brought in with renewals,^ 
repairs, or fresh timber objects, such as 
floors, pews, etc. ; and 

(3.) The insect itself comes in. 

We have, imfortunately, no knowledge 
of the third ; beetles do fly and may come 
in to buildings ; but it is unlikely and ill 
accords with what we know of the beetle’s 
habits. All the cases I have seen have 
pointed to the use of originally infested 
wood, or the introduction at some time of 
infested wood for repairs, renewals, church 
fumitiue, flooring, or the like. We have one 
definite case of an oak floor, put in forty 
years ago, which is now very heavily infested 
and from which the pest has infested also 
pews and other furniture ; from this case 
we can judge that other buildings are now 
in a state that corresponds with an infection 
between 40 and 80 years ago. In one of the 
most beautiful buildings in England, the 
roof was definitely repaired with infested 
wood within the last thirty ^ ears ; and 1 
think in most cases one can get evidence 
of this sort, pointing either to original or to 
later infection in this way. 

The next point is, why an attack ceases : 
it undoubtedly does cease without reference 
definitely to anything that has been done 
to stop it ; these cases show an abundance 
of attack (which one can date for instance, 
with reference to definite emergences of 
beetles through a layer of lime wash put on 
at a known date), abundant further timber 
to attack, and no evidence of actual attack 
at the present date. What has happened ? 
Have the beetles come out, flown away 
and’ gone elsewhere ? Have the grubs 
perished inside ? Has the wood become 
too dry, or has the yeast perished ? We 
do not know, but we must take account 
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of the phenomenon. A great sum of money 
has been spent on buildings in which all 
attack had ceased : and cases are under 
observation now where the assumption is 
that no further attack is proceeding, and 
the risk is bein^ dei^itely taken of doing 
nothing at present to deal with the pest, 
merely on these groimds. 

Lastly, I must deal with one point, the 
evidence of attack in progress in timbers 
inaccessible for examination : there are two 
sources of evidence ; one is the holes in the 
wood from which the beetles have emerged, 
and which are immistakeable ; the other is 
the absolutely characteristic oval flattened 
pellets of excreta, which may pour out of 
a big roof joist, and which indubitably 
prove the presence at some time of the 
beetle. If the holes, for instance, come 
through a layer, or the timber put on at a 
known date, then attack was in progiess 
since that date : if absolutely no pellets are 
found below joists, for instance, over a 
ceiling that has not been disturbed or 
cloan^ for a definite period, then one has 
definite evidence that an attack is not in 
progress. 

In each case, one has to judge by this 
kind of evidence as to what has occurred, 
or is now occurring : I wish there were 
time to discuss individual buildings, but 
it is not our object to-night to fociis attention 
on any but the general principles of treat- 
ment. 

TREATMENT. 

(1.) Pbbvbntion of Infection. 

The first and most obvious protection is 
to. make sure that nothing is brought into 
a building that will bring in the insect, 
whether it be worked or unworked timber 
to be used for renewal or repair, or 
wood furniture or flooring. There is, un- 
fortunately, evidence that quite ancient 
roofs, not hitherto infected, have been 
infected in this way, and it seems reasonable 
to make sure that every scrap of timber 
brought in shall be free: imfortimately, 
even apparently sound wood may bo infest^ 
with eggs or young grubs without any 
obvious evidence, or beetles may be brought 
in clinging to the timber, particularly if it 
is to be worked further within the building. 
The remedy is the obvious one, to treat every 
surface when brought in so as to destroy 
any surface infection, to treat every piece of 
wo<^, when it is finally shaped and before 
it into position, so that if infected it is 


freed, and if not, the beetle caimot possibly 
emerge from that piece of wood. Judging 
from ccMes we have had, much infestation 
has come from renewals or repairs over the 
last 40 to 80 years, and this is still a source 
of infection whose effects will show them- 
selves within the next forty to sixty years. 

(2.) Surface Treatment. 

We then come to treatment of wood 
in situ, where it is possible to got at nearly 
all or absolutely all surfaces, and where any 
damage going on can be located, minimised 
or stopped by a surface treatment. This 
means that if an attack is going on, the 
b^tles either cannot get out or cannot 
get in to a fresh surface. 

I know of no other treatment but a 
chemical ono : one cannot heat timbers to 
130° F. when in situ ; ono cannot, as a 
rule, use a vapour or any electrical action ; 
and we know so little of the beetle that 
we have no way of enticing it out. 

The ideal surface treatment should have 
these properties: — 

(1.) Penetration, due to wetting power 
(t.e., to low Burfaco tension in regjard to the 
interfacial action of liquid and wood) : this 
means only that the liquid will wet evenly 
all cracks, shakes, crevices, etc., not that it 
will actually penetrate across the grain into 
the wood itself. 

(2.) Killing power on eggs or grubs at 
the surface. 

(3.) A permanent poison to emerging 
beetles. 

(4.) Deterrent to wandering beetles 
seeking shelter or a place to lay eggs. 

(5.) Permanent, not chemically changing 
or altering in colour in course of time. 

(6.) Re^onably non-infiammable. . 

(7.) Not a virulent poison to man, while 
in application. 

(8.) Not a permcuient virulent poison 
(which could for instance come off choir 
stalls or lectems on to moist fingers : 
corrosive sublimate is a case in point which 
has been used in this way). 

(9.) Not be a varnish solvent for oases 
where varnished or polished wood is con- 
cerned. 

(10.) Comparatively simple and cheap. 

(11.) Not too smelly. 

(12.) Give off a vapour toxic to inaee^ 
inside the wood. 

(18.) Not corrosive to metal ih 

strengthening or bolting up. 



164 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


March r, im* 


(14.) Applicable as a liquid, as a spray, 
swab or cream. 

(15.) Not form a dust on drying which 
will eventually in time dust out. 

(16.) Not affect the colour of the wood. 

We now come to the domain of the 
chemist ; and I fear that the correlation of 
chemistry and entomology at this point 
is a new one. In the days when West- 
minster Hall was being considered, we 
•arrived at this compromise : a mixture 
mainly of dichlorbenzene, which was a 
non-inflammable liquid, which had good 
penetrating (power, was a good insect 
killer, and in which was dissolved about 
8 per cent, of soap, paraffin wax, cedar- 
wood oil. The paraffin wax is a changeless 
substance, preventing dusting out, holding 
in the soap, coating the eggs, forming a 
definite fine film that beetles dislike ; the soap 
is a definite poison, thou^ harmless ; the 
cedar-wood oil was meant as a temporary 
local deterrent against infection from another 
part of the building, since the whole building 
could not be treated at once. I mention 
this mixture as it has been quoted, but 
you must remember that as the roof was 
being rebuilt as a steel roof, it did not really 
much matter if the beetle were stopped or 
not, and also that this mixture has not been 
adhered to, apparently the cedar-oil and 
the paraffin wax both being subsequently 
eliminated, if available information is 
correct. 

But much work has been done since then, 
-and particularly in two directions ; very 
stable cuid permanent soaps, which are more 
poisonous, have been made with metallic 
elements, such as barium, zinc, etc., which 
nan also be emulsified with paraffin wax 
and other ingredients in water as a medium : 
it is cheaper to use water to the extent, 
say, of 80 to 85 per cent., if it will carry 
paraffin wax, a metal soap and a deterrent 
oil. A typical formula which I suggest is 


.as follows : — 

Zinc, or Barium Oleate . . 3 

Cedar Wood OU .. 3 

Soap 1 

Baiaffin Wax 10 

Water 83 


This liquid is applied to. surfaces with a 
brush or spraying machine : it leaves a 
ffhn of the wax, soap and metallic bleate, 
invisible, not afleptiM colour or varnish, not 
duiiri4ng out, not a ppi^. Where 

•OohAir Is immaterial <^* inig^t litte a copper 
olMe ; one am add a Volatile poison, sdch 


as dichlorbenzene, or one of those discussed 
below. In considering this, one must re- 
member that one cannot, as a rule, use 
creosotes, tar oils, arsenic, or mercury ; 
a common recommendation was corrosive 
sublimate in spirit, but it is very deadly 
to human beings, both when applied and 
thereafter, and it attacks metal. 

A mixture used in some buildings has 
been linseed oil and turpentine ; this is an 
excellent temporary local application, the 
turpentine driving the insect in, but beetles 
come freely through it when the turpentine 
has gone. 

Now among thd immense range of possible 
chemicals, there is a very great variety of 
choice. I give the above as oife out of many 
possible combinations, and any chemist 
will be eerily able to see others.' My point 
is as to whether you can get to an 3 d;hing 
that really is better than corrosive sublimate, 
creosote or turpentine. 

Of course, there are a variety of circum- 
stances in which the insect occurs, par- 
ticularly in church furniture, and sometimes 
no profound chemical knowledge is required, 
but merely common sense. A case in point 
is where a few pounds sjpent on ordinary 
paraffin, as a simple treatment for infested 
woodblocks, would have saved an expendi- 
ture now to be faced of himdreds ; but the 
cost of treatment with diohlorbenzene, 
suggested officially on an imperfect imder- 
standing of what had been done, wets then 
prohibitive. 1 have seen cases where actually 
corrosive sublimate in spirit was the suitable 
method : and there are also cases where 
turpentine followed by linseed oil meets 
a simple problem. 

(3.) Internal Tbeati^nt. 

Cases do arise where one may have to 
work on a roof in Htu where all principal 
timbers are to be left imdisturbed, yet 
where there are believed to be colonies of 
insects at work deep inside. 

My suggestion there is that one can 
cautiously penetrate into infested wood 
with a 2-inch augur, screw in a pipe, and 
pump in a liquid which will do three things : 
it will give off a poisonous vapour, penetrat- 
ing the burrow systems and killing larvss ; 
it will leave a permanent poisonous deposit 
against future attack; it will strengthen 
. badly decayed wood. The difficulty is to 
dioose a liquid embodying these points : 
as regards the first, it is now known that 
one can get liquids giving off viflq>our8 toxic 
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to inaeots among these classes : the petrol 
paraffin and aliphatic hydrocarbons; the 
cyclo compounds ; the benzenes, xylol 
hydrocarbons ; the acetones and ketones ; 
t^ hydrogenated phenols and naphthalenes 
(tetralin, hexalin, etc.) ; the pyridine, 
quinoline, and nitrogen group ; the nitro- 
benzenes ; the cyanides dissolved in alcohol ; 
the carbon-bisulphide group ; the volatile 
fractions from wood and coal tar distillation ; 
the chlorinated aliphatic compoimds, 
chlorinated benzene compounds or chlor- 
naphthalene. These are a few of the more 
obvious whose killing power as liquids or 
vapours is now established, and among which 
one can choose on other grounds, and 1 
make this 'general statement that these 
classes of substance are generally toxic 
to insects as vapours or liquids on the 
results of thousands of tests made, not on 
this insect, but on other insects, which we 
have found sufficiently uniform general 
killing action to warrant the belief that these 
kill also this grub. In some cases we have 
detailed tests on this grub itself, which 
conform generally with other tests ; there are 
probably definite specific substances acting 
specially on this grub ; but we need further 
experience before we can pick out the one 
liquid most toxic to the grubs that can also 
be used in practice. 

The second point is to prevent re -infection, 
and one can use a wide range of poisonous 
substcmces inside wood, particularly if colour 
is immaterial : one would use creosote but 
for its smell and its lack of permanency ; 
but I think some form of the mineral soap 
such as copper, barium or zinc oleate is the 
best. One can use an arsenic compound, 
but it introduces difficulties. I saw a building 
injected with cyanide dissolved in spirit : 
one could use a mercury substance ; fluo- 
silicates and silicon-ester have definite 
attractions. There is much to be done in 
this way before one can make a choice. 

Thirdly, can one put in a liquid that 
will strengthen the much decayed timber 
and still carry a poison and disseminate a 
vapour T The simplest suggestions are 
« cellulose acetate, synthetic resins, fluo- 
silicates, hard waxes, silicon eater. 1 think 
it is ha^ to choose, and 1 have before me 
twelve different combinations of vapour, 
poison, filler, which have been tried. In 
an important ceie a formula is being used 
in which ieK^etone dissolves cellulose acetate, 
zinc oleate and. acetone oil;* this works 
well in pr^tioe, i.6., in actual application ; 
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and it has also been varied by the introduce 
tion of tetralin in place of acetone oU, the 
tetraliu not having the objectionable acrid 
odour of the acetone oil. It is pumped in at 
spots judiciously chosen where there is 
reason to think grubs are at work ; or badly 
decayed wood is saturated with it, to ensure 
complete sterilisation and to add strength. 
Impregnation of a system of burrows is 
not difficult ; impregnation of solid timbers 
requires great time and considerable 
pressure ; it may take hours or days to 
work the liquid along timber into a burrow 
system where the grubs are, but it can be 
done with comparatively simple apparatus, 
and its application as a method is mainly 
one requiring a little experience and judg- 
ment. 

(4.) Ventilation. 

A last point of general treatment is one 
that is impossible to prove experimentally 
without abundant time, but frequent 
observation impresses it on one ; it is the 
enormous influence of ventilation : wood 
that is kept well ventilated, even if attacked,. 
wDl not ultimately perish. In two 
prominent buildings in London, of about 
the same date, one was attacked at the 
base of the principal rafters only, where* 
they ran into the walls ; the other had been 
attacked, but the attack had ceased, the 
whole timber structure being remarkably 
ventilated. I think that this point is con* 
tinually coming up, and observation does 
correlate ventilation and immunity in a 
decisive way. Perhaps insufficient attention 
has been paid to this point, and perhaps 
there may have been cases where it would 
have be^ a sound policy to improve 
ventilation, to watch at intervals for evidence 
of attack, and to exercise patience before 
actually dealing structurally with a roof 
or floor ; when an insect reproduces only 
at two or three year intervals, it takes a 
long time for an attack to develop, and one 
can afford, perhaps, to wait awhile and 
see whether improved ventilation alone will 
not prevent serious extension of damage. 

It is not the intention of this paper to lay 
down methods, but rather to foou§ attention 
upon certain points, and I woi]^ like to 
emphasise the present position. 

We are very ignorant of the beetle’s 
life history and habits, mainly from labk 
of time and opportunity. My first inyesti^ 
tor was available for only a few montba j 
I have given such leisare time aa T^an in 
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tfae intervals of a fairiy crowded life. We 
have had little live material, and it would 
help if some one could get abundant material 
and give his whole time to the problem. 

We badly want to get correlated the 
eiqperienoe of those, in all parts of the 
country, who undertake to deal with cases 
of this sort ; there are many such, but 1 
know of lA) collected record of their ex* 
periences. 

. Thirdly, we do want to record for posterity 
what is done, so that our successors may 
find in the records of each institution a 
clear 8tatemer|t embodying the conditions 
as found, and the nature of the work done, 
so that they may judge by the results, 
ir. Lastly, 1 do think this is a serious matter 
that should be properly dealt with by some 
competent public body, so as to secure 
continuity and uniformity ; it is novel, 
experimental, and not as yet on an es- 
tablished basis of experienced practice ; , 
we shall not see the results of the treatments 
experimentally done ; and if the many fine 
timber buildings are to remain it will only 
be if this menace is dealt with. 

I would here acknowledge the assistance 
1 have had from Sir J. J. Dobbie and Mr. 
Noel Heaton on the chemical side : it was the 
late Sir J. Wolfe-Barry’s munificence that 
made possible the original enquiry com- 
menced at Westminster HaU. 1 have not 
consciously quoted from published papers, 
but you will find references to them in the 
Review of Applied Entomology. 

To H.M. Office of Works I am indebted 
for access for some years to Westminster 
Hall, and also for a tree out down for me in 
Richmond Park last year ; and I owe thanks 
to those in charge of many buildings and 
churches for opportunities of investigation. 

DISCUSSION. 

Mb. William Woodwabd, F.B.T.B.A , was sure 
everyone present had been delighted to have listened 
to the paper, which was obviously the result of 
very great research. The subject was of the highest 
importance from the pdnt of view of everybody 
•conneoted with the preservation of buildings. 
He desired to mention the roofs of three buildings 
widok had been infested with the inseot, and the 
m ethodb of restoration which had been adopted 
by the req)6ctive authoritieB. First dealing 
with the roof ol Westminster Hall, everyone -would 
be egrded that there wm no AoAt example of 
carpep^ work, both ii^fegard to its design and 
exeeution $ but what luMk4b|en done when it was 
foend that, some of the' Mmjben wm infested 
wi^ the death ifMk beetle t : Ihstead of the 


oontraotor employing skilfnl oarpenters to take 
out the defective timbers and to put in their places 
sound timbers of the same character, the offioiala 
had proceeded to insert steel girders. Why they 
had done so was a complete mystery to him. 
In the first place it was thoroughly inarUstio and 
unarchiteotural, and in the second place, steel was 
subject to expansion and contraotiQn and to 
oxi^tion, which might affect the remaining timber. 
He did not hesitate to say that the result would 
be an enormous waste of public money. The work 
could have been done in a much more simple and 
inexpensive manner, wd in a way which would have 
been more conducive to art and architecture. 

His second example was that of the roof of 
Limehbuse Church. Some time ago attention 
had been called to the fact that the roof of this 
church was being attacked by an insect. He had 
been shown a specimen of the insect. Thi t roof 
was now being restored, and he had sent a 
contribution towards the cost of the work on the 
condition that no steel or iron was employed in 
that restoration. 

The third roof he desired to mention was that of 
Middle Temple Hall. In the Morning Post on the 
28th December there had been a very interesting 
article on that roof, to the effect that “ Sir Aston 
Webb, President of the Royal Academy, Ptoi. 
Lefroy, the entomologist, and Mr. Basil Mott, the 
engineer, have in consultation advised a scheme 
of repairs which is now being carried out. It 
involves strengthening the highest collars with 
plates, and restoring some of the age-worn minor 
timbers, and also dfessing the whole with a special 
gaseous preparation made by Prof. Lefroy.*’ The 
word which had disturbed him on rea^g the 
article was the word ** plates.” He had wondered 
why Sir Aston Webb had ever consented to the 
putting in of plates. It did not say whether the 
plates were of iron or steel, but he assumed that 
they were of metal, and he had been surprised 
that such a great architect as Sir Aston Web had 
consented to the introduction of plates in the 
restoration of a series of collars in the roof of 
Middle Temjfie Hall. 

As an architect, he considered it was a most im- 
portant thing to find a remedy which would 
stop the ravages of these particular insects. It 
might be that that remedy would be found in 
some of the liquids of which the author had given 
a list in his paper. Personally he was one of those 
who believed that the proof of the pudding was 
in the eating, and he would ask the author if 
he would kindly take him to Westminster Hall 
400 years hence in order to see the effect of one of 
the numerous liquids which it was proposed should 
be put on the roof. 

Sib Fbabk Bainxs, C.V.O., C.B.B. (Direotor of 
Works, H.M. Ofiioe of Works), said it had been 
a great privily to him to listen to the paper 
that night, because H.M. Office of Works had 
had valuable assirtanoe from the author in the 
p^ with regard to the problems which they, had 
to ffioe. The most important point iHiloh 
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tlw-ttothor liad brought out — u point whioh would 
purtibularly appeal to arohiteots — ^wae. that the 
■attabk of the beetle appeared to be eo universal 
and so prevalent that there was probably hardly a 
medinifid struoture in this country whioh was not, 
or had not been, infected by it at some time 
or another. If the author had only brought 
out that one point he had done a great public 
service, because the priceless medieval timber 
stmoturee which existkl to-day required expert 
examination and opinion as to whether they were 
infected by this odious little creature. One very 
important fact whioh had been brought out by 
the author had been confirmed by Dr. Paine, 
namely, the existence of that curious yeast in the 
stomach of the larva of the xestobiufn tessellatum. 
He would like to ask the author whether it would 
be possible for him to suggest an investigation into 
the question of whether the attack on the grub 
should proceed on the lines of destroying that 
yeast. 

Another thing he would like to ask the author 
was his opinion of the real toxic effect of the first 
solution which had been used by H.M. Ofiice of 
Works under his help and advice, namely, 
tetrachlorethane with trichlorethylene as a diluent. 
That had been used originally at Westminster Hall, 
but it was afterwards found to be such a virulent 
poison that its use had had to be dispensed with. 
The OfiBoe’s opinion had been that the author's 
advice in that matter had given them probably a 
very good insecticide, and they had been very sorry 
that the solution had had to be dropped. He would 
like to ask the author whether he thought its toxic 
influence on the workmen could be overcome, and 
would it be possible still to use a solution of that 
kind? It had been said facetiously that its mere 
name alone would make it a sufficient insecticide, 
but that might also apply to many of the other 
solutions which the author had described. 

As to the question of using paraffin oil, he must 
say that he should be very hesitant about lifting 
a wood block floor in an important building and 
impregnating the blocks with paraffin oil. He 
should feel that that would introduce a fire risk 
which was dangerous and whioh ought not to 
be incurred. Further he should feel that the 
permanence of the treatment was very much in 
question, because paraffin oil volatilised within 
a comparatively short time. He would like to 
know the author’s opinion as to the permanence 
of the effect of para^ oil in such a case. 

The theory of the use of dichlorbenzene, which 
H.M. (^oe of Works had been employing in agree- 
ment with the author of the paper, was to destroy 
the waxy-like covering of the larva first, and then 
to penetrate into each living cell of the insect and 
to act as a kind of dehydrating agent which would 
destroy the metabolic action essential to life. If 
that was so^ he would like to know from the author 
whether that was i genuine description of its 
probaUe toxic effect. 

With regard to the very interesting formuliB 
which the author luul put upon the screen, although 
personallj ha had no ohemibal knowledge whatever, 


he did feel as a practical architect that he would 
rather hesitate to use a solution whioh had as 
much as 83 per cent, of water in it, leoause Ids 
experience showed him that to introduce water 
into an old timber struoture would first of all 
probably set up dry rot, secondly would cause 
warping, and thirdly would hasten incipient 
decay. With regard to dry rot, in certain of the 
structures which he had seen he found that dry 
rot was almost as seriojs a problem as the attack 
of the death watch beetle, and dry rot was prevalent 
to such an extent that he should certainly, except 
under the most expert advice, refrain from using a 
solution with so high a percentage of water. . 

With regard to the many suggestions which had 
been thrown out as to toxic preparations whioh 
could be used to eradicate the death watch beetle, 
that was really the problem. Could the author 
state whether cellulose acetate, for example, was 
really going to be permanent in action ? Was it 
really a toxic treatment against xestobium ? 
Was it a treatment which would be only effective 
on the surface of the timber, or was it a treatment 
whioh had to be extended throughout the whole 
body of the timber by a system of boring and 
penetration ? If a preparation, selected by 
specialists like the author, had to be applied 
throughout the whole body of the timber of the 
roof, it was a very big matter indeed. In the case 
of Westminster Hall it would have involved the 
penetration of 60,000 ft. cube of oak timber, and 
that was a problem whioh, as a practical man, he 
could hardly face. 

With regard to the question of the termination 
of the attack of the xestobium, he could say from a 
wide experience that there was hardly a single 
medisBval structure with which he had been con- 
cerned which did not show some signs of an attack. 
He had thought at certain times that that attack 
hal actually terminated before be had finished with 
the structure, but he had found definite evidence 
of the existence of live larve in the roof. He had 
even found in timbers in Westminster Hall, where 
the attack had been considered to be entirely 
over, that when those timbers had been removed 
and split, there were evidences of live larvtt in 
them. He would like to ask the author whether 
there was any direct evidence that structures which 
had been attacked by xestobium showed definitely 
that that attack was over and finally finished. 
If there was such evidence whioh could be trusted, 
then it appeared to him it would be a guide as to 
how conditions could be j^oduced whioh would 
terminate the attack. 

He thought the author’s point about ventilatimi 
was a most important one. Indeed it had been on 
the author’s advice that he had provid^ a much 
increased ventilation in the roofs of certain d 
the structures dealt with by H.M. Office of Works. 
He thought the point of ventilation could not be ’ 
too strongly emphaslBed. 

In conclusion, the whde matter was one which 
called for very close and continuous ehquiiy.v 
It would be very helpfal If the author could state 
in a fariet f orln how the investigatictt had 
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«nd what waa the position at the present day, 
and if he would lay down in soientifio language 
the points of failure. The failures were not top 
grave to overcome. Personally he had visualised 
the posaihility of dealing with structures in the 
future by again treating them with some perfect 
insecticide against xeatobium tescdlalum, such as 
he hoped the author could invent. 

Mb. Nobl Hbaton said the author had been 
▼ory generous in referring to his assistance in the 
paper, but he felt that the obligation was entirely 
the other way round. For many years past he 
had done a good deal of work in connection 
with research on building materials and he had 
at various tiikes been approached to give 
advice on the matter dealt with by the author, 
but had always felt chary of expressing any 
opinion as to the best method of treatment 
for destroying this pest, because it was more 
an entomological than a chemical problem. 

Recently, however, he had had the opportunity 
of discussing this matter on several occasions 
with Professor Lefroy, who had given him an 
immense amount of information. As a result 
of their discussions he had formulated some 
hypotheses as to the materials and processes 
to be used for exterminating the pest, and he 
thought that it was only by co-operation of 
this kind that such problems could be solved. 
In many respects the difficulty of the problem 
was on parallel lines to that of the preservation 
of stone. One of the great difficulties, for 
example, was to find a means of getting adequate 
penetration of the poisonous material applied 
to the wood in order to rout out the beetle 
or to kill it in ciiu. Linked up with that problem 
of penetration were all sorts of other difficulties 
which had been clearly stated by the author and 
which showed how extremely difficult it was to 
find a really efficient method of attack. One 
point had often occurred to him, namely, whether 
fumigation of the wood would be a preventative 
of the attack of the beetle. In mediaoval days 
most timber roofs were subject to constant 
fumigation, owing to the burning of incense, 
and he had often wondered how far that would 
act as a preventative. He would like to ask 
the author his opinion on that point, and 
whether anything definite was known as to 
whether the ravages of the beetle dated back 
to medisBval times or were comparatively 
recent. 

Before one could determine the method of 
attack, one wanted considerable information 
on ,the question of the toxicity of different 
subatanoee to insects. It seemed to him 
that in the past a great mistake had been 
made in trying to get rid of the beetle by the 
use of substances which were strongly poisonous 
to ^ttman beings. There were poisons which were 
harmless to human .his^igs but which were fatal 
to insects, and he th 09 |ht tl^t^was a line of 
research which was cM^y indicated. On the 
other hand* ^hete were poisons which were 


harmless to insects but which were fatal to 
human beings, and in that connection he might 
mention that during the war he had foOnd that 
chlorine gas had no effect on fiies or butterflies. 

He would like to ask the author whether the use 
of walnut oil had been tried. It was well-known 
that everything connected with the walnut tree 
seemed to be extraordinarily antipathetic tO' 
insects. He therefore imagined that walnut 
oil might have toxic properties to insects, and 
therefore might possibly be a better substance 
to use than cedar wood oil. 

One important point in the preservation of 
modem buildings was the treatment cf any new 
wood which was put in in the course of re-construc- 
tion, in order to make quite certain that one did 
not re-introduce beetles in the place of those which 
had already gone out. 

The question of the cessation^ of the attack 
seemed to be a very puzzling one, and he 
would like the author to give a little more 
information as to whether there was sEny evidence 
as to when the attack ceased. He would like 
to know, for instance, whether cases had been 
found where the beetle had disappeared before 
the destruction of the timber was complete, 
and there was still, so to speak, plenty of food 
in the larder ; or whether it was simply that 
the beetles moved to a fresh area after having 
completed their work of destruction. If there 
were cases where the attack had begun and 
ceased before any serious damage had been done, 
clearly something must have happened to 
frighten the beetle away. Was there any 
evidence as to what that something must have 
been, apart from the question of increased 
ventilation ? 

Mb. a. R. Powys said there was very considerable 
danger in the repairing of timber buildings not 
suffering from the ravages of the beetle, in the use 
of old timbers. There was to-day a great vogue for 
antiques. Men who were living in ordinary modem 
houses often desired to make them appear old, 
and in order to do this bought up pieces of old 
buildings and fitted them into their new building* 
That was one way of introducing the beetle into 
buildings which had been up to that moment free 
from an attack. 

Mb. W. a. FobsythF.R.I.B.A., said he had only 
studied the question more or less superficially, but 
he had found that in roofs which were unventilated 
the beetle was most prolific and active. In one roof 
with which he had had to deal, which had been 
in position since the end of the 13th century, and 
which had nothing but ventilation and light in 
it, the timbers had survived to this day without 
any sign of any insect whatever. He would like 
to adc the author why he had not referred to 
light as one of the conditions which were unfavour* 
able to the insect. As far as he had observed the 
ravages of the beetle were of recent origin, and he 
desix^ to ask if any investigation had been 
jnade as to the length of time during which the 
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inseot had been known to exist. His own view 
* WM that most of the ravages ooouired in roofs. 
The heat of a building rose into the roof, and his 
own belief was that the beetle flourished to a 
greater extent in heat, and where there was little 
light or air than under any other conditions. 
There, was one tyjfe of oak structure which did 
not seem to suffer intensely from the action of 
the death watch beetle and that was a belfry. 
An oak belfiy seemed to stand a visitation of the 
insect remarkably well. That was mainly because 
it was subject to intense ventilation and very 
strong light. He sincerely hoped that the author 
could continue his investigations into the matter. 

Hb. R. ll-AnABBSLTON said in South Africa one 
•could occasionally take door posts and things of 
that sort in one’s hand and easily crush them. 
That arose simply from the attacks of ants. He 
had been wondering whether ants attacked wood 
also in this country. Sir Frank Baines had asked 
if the use of paraffin was effective. In 1906 he 
found on his return from South Africa two old 
chairs in his house which had been attacked by 
the beetle. He heavily dosed those chairs with 
paraffin. He went back again to South Africa 
and, after his return in 1012, had found that the 
insect had not been entirely eradicated from the 
chairs. He thereupon gave them another great 
dose of paraffin, and apparently the ins^t ceased 
its ravages until a few days ago, when seeing the 
notice of the lecture, he had thought it well to 
look at those chairs again. He then found 
indications that the paraffin had not been entirely 
effectual. 

Dr. W. Rushton Parker enquired if X-rays 
would be of any use in diagnosing whether or 
not the beetle was in timber. 

The Chairman (Sir Aston Webb) said he 
was much interested, and to some extent puzzled, 
in the problem under discussion. It had been 
adced over and over again, why did the attack 
suddenly cease ? That was one of the things 
which everybody interested in the matter desired 
to know. He supposed it ceased because the 
beetle went elsewhere. The beetle itself did not 
do the harm, except through the fact that it laid 
its eggs somewhere, and he supposed that when the 
beetle was satisfied that there was not much more 
to be had in a particular building it departed and 
laid its eggs elsewhere. He had received . an 
^enormous amount of help from the author, and 
. any little knowledge he had obtained about the 
subject he had got from Professor Lefroy, and he 
was very grateM to him far it. 

VentilatioH was, no doubt, a very important 
point. He had foupdj^ as others had, that places 
which were heated were those most attack^ by 
the beetle. It seemed pretty clear, therefore» 
that ventilatkm was a very desirable thing to 
provide. Another thing he bad found was that the 
insects seemed to attack the main timbers mere 


than the smaller timbers. The author had showed 
some very interesting sections, one of whichappeared 
to show the grubs going at right angles to the grain 
of the wood. He imagined that that was very 
unusual, as generally the grubs appeared to run 
with the grain of the wood. Quite recently he 
had had occasion to have X-rays taken of certain 
timber which had been affected, and in all those 
cases the grub was seen travelling with the grain 
of the wood, avoiding the hard portions which 
divided the various grains. Evidently, however, 
from the author's section the grubs did occasionally 
go the other way about. 

He had found some difficulty in saturatiug timber 
with liquid. One could bore holes in the wood 
and force the liquid into the hole, but it did not 
follow that one could get it to go exactly where 
one wanted it to. He had found it very useful 
to bore through the wood until one came to a 
shake in the timber. The liquid would then 
follow the shake, and so one would get over a 
great deal of the timber which was most likely 
to be affected. The same applied to the joints. 
Liquid could be forced into the joints and into 
any shakes anywhere. If one took a timber and 
marked on it where it was most affected one would 
always find little marks round the joints, because 
the beetle got into those fine cracks, and laid its 
eggs in the crack, and then the grub came out. 
The same was the case with the shakes. The beetle 
got into any little opening of that form, and started 
on the softer wood in the shakes. 

With regard to the treatment of roofs, each one 
of those concerned had to take the responsibility 
of doing what seemed to him the beet in the way 
of stopping the decay, in whatever manner he 
thought best under the best advice he could get. 
Personally he should like to say that he thought 
Westminster Hall roof a very fine design. He 
hoped Mr. Woodward might live for 400 years and 
see it still there. It was the duty of architects and 
others to take every possible step they could to 
ensure, with the knowledge which they had (which 
even the author admitted was at present defective), 
the preservation of buildings for the next generation, 
and for as long as they possibly could, taking 
advantage of all the advice and expert information 
which they might have at their disposal. 

The Author, in reply, said he did not think 
there was anything practical to be gained in dealing 
with the yeast. The point had been investigated, 
and if it was possible to deal with the yeast as a 
means of dealing with the insects it would be 
found out. At ths present moment he was afraid 
it was more interesting than piaotioaL Ceriiainlj 
the best poison had not yet been tdiMOvered. 
Diehlorbenzene was by no means the best; he 
thought chemical knowledge could give something 
better. Sir Frank Baines had asked how long the 
paraffin oil put on floor blocks would last. Jk 
the particular case which he had in mind the 
paraffin oil lasted sufficiently long for the puspose. 
Sir Feank Baines dbo objected to 68 par oei^. 
of water in one formula which he had given, but 
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he would like to point out that that was a surface 
treatm^t. The water wae not pushed into the 
timber. Water treatment was possible where it 
was a purely surface treatment, and he only 
suggested it in that connection. 

One point had been raised about the cycle. 
Could the cycle be broken ; that was to say, could 
the insect be interfered with in its throe years* course 
so that one generation was stopped ? He thought 
it was a mistaken idea. Although the insects did 
take three years to develop, they did not all, so 
to speak, start in 1920. There were some which 
‘ started in 1020, some in 1921, and some in 1922, 
so that although the whole cycle was a three-year 
one, by simply breaking it at one point one was not 
going to stop lit at all. He had heard that point 
of the cycle discussed before, but he thought it 
was a very doubtful point indeed. 

With regard to the cessation of an attack, 
everybody was very much in the dark about that. 
As to whether ventilation and light affected the 
cessation of an attack, he had seen cases where 
he was absolutely certain that an attack had 
started; there had been abundant wood, and 
everything had been right so far as one could 
see, and yet the attack had ceased. He had 
no knowledge as to why. It was one of the 
most interesting problems in connection with 
the matter at the present moment as to why 
an attack suddenly stopped. If only the factors 
about that could be discovered the problem could 
be tackled in a much better way. With regard 
to Mr. Noel Heaton’s point about the fumigation 
of incense, so very little was known about the 
subject that he did not think anyone knew of a case 
of a building in which incense had been regularly 
used which had been affected with the ravages of 
the beetle. He imagined Sir Frank Baines and 
others might know of cases where incense was 
being still used, and where the building was or 
was not being attacked. He imagined, speaking as 
an entomologist, that the continued use of incense 
in a building would prevent attack by the beetle, 
but it was a point on which there was no 
information. 

One very interesting question had been raised, 
namely, when did the attacks start ? Were they 
all of the last two centuries, or did they start with 
the buildings themselves ? He was sorry there 
wae so little information on the subject. It was 
qqite possible that no building had l^n attacked 
until withiii the last two centuries. He wished 
that more was known about it. It all went to 
riiow the importance of getting information and 
o.onelating it. 

Ants did not occur in timber in this, country. He 
dld^nqt think X-rays could be used to find out 
w:lietheir an attack was going on. 

With regard to the penetration of timber with 
a liquidt it would be within the knowledge of Sir 
Fcaid{! Bain^ that eaperiments ^wbre made before 
Westminster JElaR ^Qiatinent was started with 
penetration of timbeiiv jrj^ ifi.l^ shown that 
ff the liquid was pumpleA^W irntm oak for, say, 
she monihi^ it, j^etrate a beam fO ft. long 


right through. He did not think it was a practicable* 
thing to soak timber with a liquid in th^^way. 

The meeting then terminated. 

OBITUARY. 

Hxnby Somebson Fbxxmak. — Ml. Henry 8. 
Freeman, who died on February 22nd, at his 
residency at Nutfield, Surrey, at the age of 81, 
was elected a Member of the Royal Society of 
Arts in 1881. He served for five years in the 
Bombay Gas Company, and in 1869 was appointed 
engineer to the then Wandsworth Gas Company. 
He continued to act as engineer and consulting 
engineer to this company for twenty-eight years, 
and subsequently as a director for nearly twenty- 
five years. On the amalgamation of the companies 
in 1913 ho became one of the ^rectors of the 
Wandsworth, Wimbledon and Epsom District 
Gas Company. He was largely responsible for the 
policy whereby the company has ' built up its 
fine modem works, with half-a-mile frontage on 
the Thames, and a fleet of sea-going steamers.'^l 

Mr. Freeman was a keen sportsman and athlete. 
On one occasion ho came in second in an all- 
England swimming race from Putney to Hammer- 
smith; he won numerous cups for sculling and 
rowing ; and he was a keen cricketer and a good 
rider to hounds. 

MURRAY RIVER WORKS. 

Some interesting particulars of the irrigation 
works on the Murray River were recently given 
by a Melbourne correspondent of the Times 
Trade and Engineering Supplemeni. 

There will have to be great development 
along the River Murray, with a corresponding 
increase in production for which a profitable 
market can be found, to justify the expenditure 
of £10,000,000, which is the latest estimate 
of the cost of the conservation and irrigation 
works now in course of construction. 

. The River Murray, Australia’s greatest 
watercourse, is bounded on each side by rich 
tracts of country which can be converted into- 
productive areas by irrigation. This is being 
done, but the most serious problem confronting 
the enterprise at present is the discovery 
of markets to absorb the ever-increasing 
volume of production. 

The principal work now engaging the attention, 
of two of the constructing authorities — New 
South Wales and Victoria — is the Hume 
reservoir, the main storage basin situated 
half a mile below the point where the Mitta' 
Mitta River meets the Murray. In this dam 
1,100,000 acre feet of water will be impounded 
by an embankment 3,600ft. long. It will 
have a full supply level od about 73ft. in depth 
over the flats on the Victorian side, increased 
tQ 04ft. in the river channel. T^. storage* 
will rank amongst the greatest in the world. 
It will be the fourth largest reservoir, those* 
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exoeediiig it in capacity being the Elephant 
Butte dam, the Assuan dam, and the Roose- 
velt dam. 

The embankment 32ft. wide on the top with 
crest at 12ft. above full supply level, will 
extend across the alluvial flats on the Victorian 
side, where the granite occurs at a depth of 
about 34ft. below the surface. The slopes are 
3 to 1 up-stream and 2jt to 1 down-stream. 
The embankment is being constructed with a 
concrete core wall carried down to the granite, 
the material on each side of the core wall being 
specially selected and consolidated. The spill- 
way is being constructed to avoid undue sub* 
mergence of adjacent lands by high floods 
coming down on top of a full reservoir. It 
will be capable of discharging 100,000 cu. ft 
a second, and will comprise a concrete dam 
710ft. long, having movable gates. Piers 
carrying the roadway will rise above the concrete 
and will act as supports for 31 gates, each 
20ft. wide and 15ft. high above the crest. 
In flood times these will be lowered behind 
the up-stream face by suitable gearing operated 
by turbines situated in a chamber within 
the dam. It is estimated by the constructing 
engineers that a surcharge of 15ft. over the 
concrete wall will be sufficient to discharge the 
maximum flood. For ordinary regulated flow 
discharge eight outlet pipes 6ft. in diameter, 
with suitable controlling valves, are being 
provided on the New South Wales bank. 

A now lock and weir, No. 9, is being con- 
structed in South Australia to divert water 
from the Murray into the Lake Victoria storage. 
This natural reservoir is designed to safeguard 
South Australian interests. It will be fed 
during the flood period through Frenchmen's 
and Rufus Creeks, and when completed will 
form a balance storage of great value for 
supplying the lower Murray during periods 
of low flow. The needle weir regulator which 
has served for a number of years to hold back 
a part of the flood waters will be superseded 
by a permanent structure, which will include 
extensive embankments with regulators to 
maintain the height of the water in the lake 
at within 2ft. of the height of the pool in the 
look and weir immediately above. The lake 
storage will then be about 6} miles long, with 
a water surface of approximately 30,000 acres, 
a maximum depth of 34ft., and a storage 
of 514,000 acre feet. 

When these two large storage basins are 
completed the depth of the river will be main- 
" tained by a series of 35 weirs and looks, so 
that the full length of the stream may be open 
for navigation all the year round. This will 
mean a cheapening of transport and a consequent 
reduction in the cost of conveying products 
of the Murray seltlements to the sea-board 
for shipment oversea. Irrigation, however, 
is, the paramount consideration, and the work 
is being proceeded with towards this end. 


RED OXIDE OF IRON INDUSTRY OF 
MALAGA. 

Among the more important products exported 
from Malaga is red oxide of iron. It is' mined to 
some extent in the Province of Malaga, but princi- 
pally in the mountainous regions in the Province 
of Jaen. The crude ore is carried from the mines 
to Malaga, where it is levigated. In a few instances, 
reports the United States Vice-Consul at Malaga, 
it is still necessary to carry this ore some little 
distance on mule back to the nearest railway, 
but nearly all of the larger mining companies now 
possess overhead cables which connect the mines 
with the main line. 

The ore milled in Malaga is reputed to be of very 
good quality, not equal in colour to the more 
expensive variety mined in the Persian Gulf 
region, but much higher in ferric-oxide contents 
and therefore of more value as a preservative for 
iron and woodwork. Moreover, the Persian ore 
is only shipped in the crude form, there being no 
levigating or grinding plants on the island of 
Ormuz or in Persia. 

A small amount of crude red oxide of iron is 
Okported from Malaga, but the demand is becoming 
greater every day for the levigated ore, owing to the 
cheapness of pn^uction in that district. 

The levigating establishments, which are located' 
in Malaga, reduce the crude ore to a fine pulverised 
form after having extracted all impurities. The 
systems of levigation vary, but the most satisfactory 
appears to be water floating,** which is accom- 
plished by passing the mineral through a series 
of tanks so that only the very finest particles in 
suspension ever reach the final or settling **' 
tank. 

The red-oxide industry has expanded consider- 
ably during the last 10 years, as is evidenced- by the 
following figures of levigated ore exported to the 
United States alone : 


- Year. 

Quantity. 

Value. 

1 


Pounds, 

Dollars, 

1913 

1,336,968 

113,938 

1920 

7,459,583 

178,314 

1921 

7,669,665 

176,886 

1922 

9,196,123 

192,177 

1923 (first 6 mths) 

6,705,542 

133,775 


The greatest increase has occurred during the 
past three years. This is accounted for by the 
growing use of paints in construction work of all 
kinds. The present boom in construction, which 
is most notable in England and the United States, 
has substantially aided the red-oxide trade. The 
cement and rubber trades also now copsume laige 
quantities, and a large amount is us^ in pat)er 
staining. 

Approximately 60 per cent, of the ore exported' 
from Malaga is shipped to the United Stateiu 
about 30 per cent goes to the United Kingdosi^ and 
the remaining 10 per cent, is taken by 'varioifil 
other countries. 
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THE BRISTLE INDUSTRY OF 
TIENTSIN. 

Bristles constitute one of the leading items of 
export from Tientsin. According to the Chinese 
maritime customs returns, exportation of bristles 
from Tientsin in 1910 amounted to 2,287,723 
pounds; in 1020 to 2,506,033 pounds; and in 
1021 to 1,800,400 pounds. The returns show that 
the bulk of the bristles go to the United States. 
England, France, and Japan, however, share a 
porilon of the trade. The annual declared-export 
returns for the same ijeriods show that shipments 
of bristles to the United States amounted to 1,258, 
784 pounds, valued at $1,867,015, in 1019; 1,649, 
828 pounds, with a value of $3,547,500, in 1020 ; 
and 1,107,003 pounds, worth $1,535,786, in 1021. 

Hotou (located at the terminus of the East 
Grand Canal) is a large distributing centre in 
North China. Here bristles are brought from 
Tsunhua, Yungping, regions outside the great 
wall, and Manchuria, and, after being sorted and 
graded, are sent to Tientsin by junk or railway. 
Paotingfu and Peking are other large bristle 
centres, whence shipment is made to Tientsin 
either by railway or, from Paotingfu, by river. 
It is Mieved that the Paotingfu article is 
slightly inferior in quality to the Hotou product. 
According to a report by the United States Consul- 
General at Tientsin, there are several ways 
for working the bristle business for export from 
Tientsin. The principal amount is exported in 
assortments of 56 or 66 cases, but other assortments 
containing 8, 40, 100, etc., are sometimes made 
to meet special demand. Of the usual assort* 
ments, the 55 is considered the most desirable 
because it contains a greater amount of long-length 
bristles. One of the usual type of 65-oa8e assort- 
ments contains about the same number of oases 
of bristles of each length, from 2i to 5^ inches. 
The bristles are packed in cases of 1 10 pounds net. 
The 66-case assortment generally sells for about 
half as much as the 55, which is due to the fact 
that it contains a very large number of oases of 
short lengths. Other factors that govern the price 
are the cleanliness of the bristle, the colour, the 
elasticity, and the degree of solidarity of the 
bundles. 


THE MONGOL LEATHER BOOT 
INDUSTRY. 

One of the most important industries in Kalgan, 
writes the United States Consul of that place, is 
the manufacture of Mongol boots. The dress of the 
Mongolian people is quite different from that of the 
Chinese people, and probably the most distinctive 
feature of the Mongol's dress is the curious, toe- 
tilted, decorated leather boot. The same style 
of boot is worn winter and summer by Mongol 
women, men, and children. It has no ndsed heel, 
but is whole-soled from tff4^ toe-tip to the heel 
The upper is made of locally 'ttfined leather, in tan 
or black, and extendis to a height of 15 inches in the 
back, and about 16|lin the front. The ujqier doeg 


not fit the leg tightly, but there is sufficient .room 
to permit the wearing of a heavy felt sock and to 
stuff the lower part of the Mongol’s baggy trousers 
into the boots. The upper is soft and pliable, and 
is lined with coarse, thin, blue cotton cloth, resemb- 
ling cheesecloth. The sole is about one-half inch 
thick, made up of leather and felt. 

After the boot is put together, the sole is covered 
with a native wood oil which coagulates in drying 
and looks like ^lue, and renders the sole waterproof. 
On the completed boot are sewn conventional 
decorations in leather stripes. The amount of 
decoration on a boot is an important factor in the 
cost. The tip is tilted by a wooden last. The 
work on a. boot is done wholly by hand. After 
all the materials are cut, the different parts are 
sewn together by hand ; a worker can sew one pair 
of boots in two days. Prices range from al^ut 
14/- to 42'-, depending on the quality oTthe leather 
used and the amount of decoration. A pair of 
boots of a medium quality, with a minimum- amount 
of decoration, sells locally for ISs. fid. 

The industry, with an average annual production 
of 150,000 pairs of leather boots, valued at approxi- 
mately £100,000, would appear to be large enough 
for modernisation. A market for boot making 
plant could be established only if the advantages 
of modem machinery could be demonstrated to the 
local manufacturers, who are very conservative, 
by the actual establishment of a small plant, whore 
workers could be trained in the use of machinery. 


MEETINGS OP THE SOCIETY. 


Ordinary Mebtinos. 

Wednesday evenings, at 8 o’clock : — 
March 12. — Adan A. Campbell Swinton* 
late d^hairman of the Council* 
" Personal Kecollections of some Notable 
Scientific Men." (Illustrated by Photo- 
graphs.) Sir Dugald Clerk, K.B.E.,D.So., 

F. K.S., will preside. 

March 19. — R. L. Robinson, Forestry 
Commissioner, "The Forests and Timber 
Supply of North America." Lord Clinton 
will preside. 

March 26. — Neal Green, " The Fishing 
Industry and its By-Products." Professor 
E. W. Macbride, D.Sc.,F.R.S., will preside. 

April 2. — Sir Lyndbn Macassey, 
K.B.B., " London Traffic." 

April 9. — ^Frank Hope- Jones, M.I.E.E., 
Vice-Chairman, British Horological Insti- 
tute, " The Free Pendulum." Professor 

G. Vernon Boys, FJI.S., will preside. 
April 30. — ^BniOADiER-GBitBRAL Sir 

Henry Maybury, K.C.M.G., C.B., Director 
General of Roads, Ministry of Transport, 
•• Roads." 
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May 5 (Monday).— T. Thobnx Baku, 
** Photography in [ndustry. Science and 
Medicine.** 

May 7. — J. Robinson, .M.Sc., Pli.D., 
F.Inst.P., Head of Wireless and Photo- 
graphy Department^ Royal Aircraft Estab- 
lishment, Famborough, ** Wireless Naviga- 
tion.** 

May 14. — 

May 21. — ^Pbofbssob C. Vbbnon Boys, 
F.R.S., “Calorimetry.** (Trueman Wood 
Lecture.) 

May 28. — ^Mbs. Abthxtb MoGbath (Rosita 
Forbes), “The Position of the Arabs in 
Art and Literature.** Lobd Askwith, 
K.C.B., K.G., D.C.L., Chairman of the 
Council, will preside. 


Indian Sbotlon. 

Friday afternoons at 4.30 o*clock : — 

March 21. — Otto Rothfeld, I.C.S., 
** Progress of Co-operative Banking in India.** 
May 2. — Jocelyn F. Thobpb, C.B.E., 
D.Sc., Ph.D., F.R.S., F.I.C., F.C.S., Pro- 
lessor of Organic Chemistry. Imperial College 
of Science and Technology, “ Chemical 
Research in India.’* 

Date to be hereafter announced : — 
Bhupendra Nath Basu, M.A., Vice- 
Chancellor of Calcutta University, “The 
Vedantic Philosophy of the Hindus.** 


Dominions and Colonies Section. 

Monday or Tuesday afternoons at 4.3(1 
o*clock ; — 

May 27. — C. Gilbert Cullis, D.Se.» 
M.I.M.M., Professor of Economic Mineralogy, 
Impericd Clollege of Science and Technology, 
**The Geology and Mineral Resources of 
Cyprus.*’ 

June 16. — C. V. Corlees, M.Sc., LL.D., 
*‘The Mineral Resources of Canada: The 
Fro -Cambrian Area.** 


Cantob Leotubes. 

Edward Victor Evans, O.B.E., F.I.C., 
Chief Chemist, South Metropolitan Gas 
Company, “ A Study of the Destructiye 
Distillation of Coal.** Three Lectures. 
February 26 ; March 3, 10. 


SyUahuB. 

LaoTUBjg HI.— Mabcr 10.— The trend ol develop- 
ments in oarbonking prooeaees. The de-Mhing of 
oosl and other factors tending to IncrMse the 
value of the therm in the form oi coke. 


Cobb Lectures. 

Monday evenings, at 8 o*clock : — 

Dr. T. Slater Price, Director of 
Research, British Photographic Research 
Association, “ Certain Fundamental 
Problems in Photography.'* Throe Lectures.. 
March 24, 31 ; April 7. 


MEETINGS OP OTHER SOGIETllCS 
DURING THE ENSUING WEEK. 


Monday, March 10 . . Geographical Society, 135, Now 
Bond Street, W.. 8.30 p.m. Mr. 0. E. 
N. Bromehead, Natural BeBOurces In 
Relation to the Arts.'* 

Metals, luBtitute ol (boottish Section), 39. 
Elmbank Orescent, Glasgow, 7.30 p.m. 
Annual General Meeting. AddresB by 
Hr. G. B. Brook. 

Surveyors' Institution, 12, Great George 
Street, S.IV., 8 p.m. 

Victoria Institute. Central Buildiw, 
Westminster, S.W., 4.30 p.m. “The 
Johanriine Authorship of the Fourth 
Gospel.“ 

Brewing, Institute of (London Section), 
at the Engineers' Club, 39, Coventry 
Street, W., 7.30 p.m. Mr. Y. B. Butt. 
** The Management of a Brewery Motor 
Transport." 

Architectural Association, 34, Bedford 
Square, W.O., 8 p.m. Mr. H. S. G. 
Rendel. " The Gothic Revival." 
Electrical Engineers, Institution of, Vic- 
toria Embankment. W.O., 7 p.m. (In- 
formal Meeting). Mr. J. T. Laspiere. 
" On the Work of the International 
Conference on E.H.T. Lines, held in 
PaMs, November, 1923." 

University of London, at King’s College. 
Strand, W.C., 5.30 p.m. Rev. 0. F. 
Rogers, " Ecclesiastical Music." (Lec- 
ture V.) 

6.30 p.m. Dr. R. W. Setou-Watson, " A 
Survey of Bohemian History." (Lec- 
ture VI.) 


Tubbdat, March 11 . . Petroleum Technologists, In- 
stitution of, at the Royal Society or 
Arts, John Street, Adelphi, W.O., 6.30 
p.m. Annual General Meeting. Ad- 
dress by President. 


Saxon Period." (^cture I.) 

Colonial Institute, Hotel Victoria, North- 
umberland Avenue, W.O., 8.30 p.m. 
Prof. W. Lochhead, “The Influence of 
Agricultural Colleges in the Develop- 
ment of Agriculture in Canada." 

Transport, Instituto of (Graduate Sec- 
tion), at the Institution ol Eleetrioafl. 
Engineers. Victoria Emhankment,. 
W.O.. 6 p.m. 

Asiatic Society, 74. Groevenor Street, W 
4.30 p.m. Rev. E. N. B. Buryowea. “Th» 
Mythology of the Rivers of Babylonia."* 

Marine Engineers, Institute' of, 86, Th« 
Minories, £., 6.30 p.m. Ckpt. P. T*. 
Brown, " A Note on the Air Sppplr to 
the Larger Type of the Motor Veml." 

Mechanical Engineers, Institution of 
(South Wales Branch), Cumber ot 
Commerce, Swansea, 6 p.in. Dr. 0 ^ 
Lander. " Goal and 01l.*‘ 


P^tographio Society, 36, Bussell Squarev 
W.O., 7 p.m. Annual General Meettng;. 

^Iverslty OoBe 

) p.m. Prof, 
oriirin of 1 
(Leoiure I.) 


University of London, University Oollege^ 
OpwOT Street. W.O.. 6.30 p.m. Prof. J. 
W. Van WBhe, "The oriirin of the 
Vertebrate Skeleton." (lieoinre I.) 

At Kin^s College, Strand, W.O.. 6.30^ 
p.m. Sir Bernard Pares, Bns^ be- 
fore P^ the Great to 1841/* (Leo- 
tnre VIXI.) 
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WnintDAi, March 12 . . London County Council, at 
the Botal Socinr of Arts. John Street. 
Adelphi. W.C.. 6 p.m. Sir Napier 
Shaw. Meteorology.^' (Lecture III.) 

Literature. Boyal Society of. 2. Blooms* 
bury Square. W.C.. 6.16 p.m. Prof. F. 
S. fioaa. "The Byron Centenary: 'The 
Satires.-^" 

Industrial Ijcague and Council, Cazton 
Hallj/lFostminster. B.W.. 7.30 p.m. Mr. 
W. w. Paine, "A Capital Levy." 

Metals, Institute of. at the Institution of 
Mechanical En^eers, Storey's Gate. 
Westminster, srW., 10 a.m. Annual 
General Meeting. 1. Address by 
President. 2. Paper, Mr. D. Bunting* 
The Brittle Ranges in Brass, as shown 
by the I*od Impact Test." 3. Paper. 
Messrs. J. Friend and R. H. Vallance, 
" Determination of the Thermal Coeffi- 
cients of Expansion of Some Oommer- 
oial Metals and Alloys.” 

2.30 p.m. 1. Mr. W. E. W. Millington, 
and Professor F. O. Thompson. ” The 
Investigation of a FaMgue Failure of 
Brass Tubes in a Feed Water Heater-- 
with a consideration of the Nature of 
Fatigue.” 2. Mr. Martin. ” The Ten- 
sile Properties of Aluminium at High 
Temperatures." 3. Mr. W. E. Atkins, 
” The Relation between the Tensile 
Strength and the Electrical Resistivity 
of Commercially Pure Copper.” 4. Mr. 
H. J. Wilson. "Note on the Effect of 
Cold-drawing and Annealing on some 
Electro-chemical Properties of a Tx>w- 
tin Bronae.” 

British Decorators, Institute of. Roch- 
dale. 7.30 p.m. Mr. T. Peters, "A Visit 
to Italy by a Decorator who does some 
Landscape Painting, illustrated by 
some sketches done there.” 

Civil Engineers), Institution of. Great 
George Street. S.W.. 7 pm. (Informal 
Meeting). 1. Mr. C. E. Stromeyer, 
"C02 Rroorders.” 2, Mr. R. H Par- 
sons. " The Practical Testing of Steam 
Boilers.” 

University of Tiondon, University Col- 
lege, Gower Street, W.C.. 6.30 p.m. Mr. 
S. Hodgson, " Some Aspects of Book 
Distribution.” 

6 p.m. Prof. K. Pearson, " The Current 
Work of the Biometric and Eugenios 
Tiaboratorles.” (Lecture V.) 

6 p.m. Mr. K. S. Pearson. " Birth In- 
tervals as a Factor in the size of the 
Family.” 

At King’s College. Strand, W.O, 5.30 
p.m. Mr. W. R. Lethaby, "Craftsmen 
and Craftsmanship in Mediieval West- 
minster.” 

5.30 p.m. Prof. H. Driesch, " The Pos- 
sibility of Metaphysics.” (Lecture I.) 


Thursday, March 13 . . Pottery and Glass Trades 
Benevolent Institution, at the Rotai. 
Society or Arts, John Street, Adelphi, 
W.G.. 7.45 p.m. Mr. L. King. " Decora- 
tion of Glass Ware.” 


Metals, Institute of. at the Institution 
of Mechanical Engineers, Storey’s Gate. 
S.W.. 10 a.m. Annual Meeting contin- 
ued. 1. Dr. J. Newton Friend, and J. 
S. Tidmus, " The Relative Cor- 
rosion of Zinc and Lead in SolutioiiH 
of Tnorganio Salts.” 2. Messrs. K. R. 
Jette. G. E. Phragmdn, and A. F. 
Westgren. "X-Ray Studies on the 
per-Aluminium Alloys.” 3. Mr. F. W. 
Rowe, " The Effect of Casting Tempera- 
ture on the Physical Properties of a 
tend-Oast Zinc Bronse.” 4. Mr. K. 
loklbe, "Copper Zinc Alloys which Ez-i 
pand on Solidification.” 

2.30 p.m. Messrs. C. H. M, Jenkins and* 
D. Hanson, ''The Constitiltion of tHef 
Alloys of. Copper and Oadmium.*' 2; 


Alloys of. Copper and Oadmium.*' 2; 
Kir. D. Btjicunii. 'f The Alaninlum* 
^ppet of Intennodtate 

gApoettton.’’ Sook, "Tho 


Royal S^iety._ Burlington House, Pioca- 

of, Burlington 
, 8.30 p.m. 

Bussell Square, 

. E. Levett.^'The 
lourts and Court 

XMJAID* 

London County Council, Kiiyrsland Boad. 
E.. 7.30 p.m. Mr. P. A. Wells, "Furni- 
ture — the Kitchen and Domestic 
Arrangements.” 

MechaJiical Engineers, institution of, 
Graauates (North Western Section), at 
the Engineers’ Club, Albert Square. 
Manchester, 7.15 p.m.. Mr. E. Oock- 
shutt. " Engineering Contracts.” 

Royal Institution, Albemarle Street, W.. 
5.15 p.m. Dr. J. 8. Ilett, - Types of 
Volcanic Structures.” (Tjecture 11.) 
University of Loudon, University Oollegr, 
Gower Street, W.O., 6.30 p.m. Sir 
Frederick Pollock, "Learning the Law.” 

5.30 p.m. Prof. J. W. van Wijhe, 
The Origin of the Vertebrate Skele- 
ton.” (Lecture II.) 3 p.m. Signor C. 
Pelliszi, "Galileo Galilei. ' » 

At King’s College. Strand, W.C., 6.30 p.m. 
Dr. A. R. Pastor. "Spanish Mysticism.” 
(Tjecture 111.) 

5.30 p.m. Prince D. 8. Mirsky "The 
History of Russian Literature.'^ (Lec- 
ture VIII.) 

5.30 p.m. Mr. J. W. Headlam-Morley, 
” Tho History of the word State; its 
Various MeaningH.” 

At St. Mary’s Hospital Medical School, 
Praed Street, W., 5 p.m. Prof. B. J. 
Collingwood, “Blood.’^ (Ijecture IV.) 

At St. Thomas’s Hospital, Albert Em- 
bankment. S.E., 5 pm. Dr. J. A. 
Murray, "Cancer. (Lecture IV.) 

Friday, March 14. . . Ixmdon Society, at the Royal 
Society of Abie, John Street. Adelphi, 
W.O., 5 p.m. Mr. E. B. Chancellor. 
" Royal Residences in London — Past 
and Present.” 

Royal Institution, Albemarle Street, W.. 
9 p.m. Dr. J. W. Mackail, "The Pil- 
grim’s Progress.” 

Mechanical Engineers, Institution of 
(Midland Branch), The University. Bir- 
mingham, 7.30 p.m. Licut.-Col. E. K. 
Clark, "Literature and Engineering.” 
(Graduates Annual Lecture). 

(North Western Section) in the Memor- 
ial Hall, Manchester, 7 p.m. Mr. O. 
Smalley, "Modern Foundry Pract.oe.” 
Photographic Society, 3j. Rus ell Square. 

W.C., 7 p.in. Lantern Lecture. 
Astronomical Society, Burlington House. 

Piccadiliy, W., 6 p.m. 

Malacolog.cal itociety, at the Linnean 
Society, Burlington House, Piccadilly, 
IV , 

Physical Society, at the Imperial College 
of Science, South Kensington. S.W.. 
5 p.m. 

University of London at King’s College, 
Strand. W.C.. 5.30 p.m. Prof. R. W. 
Seton-Watson, "The Rise of Nationality 
in the Balkans.” (Lecture VI II.; 

5.30 p.m. Prof. H. Driesoh, "Ihe Pos- 
sibility of Metaphysics.” (Lecture 11.) 
At Bedford College for Women, p.m.. 
Dr. 0. S. Myers, "The Future of 
Psychology.” 

Saturday, March 16 .. King Edward VII. Hospital 
Fund, at the Royal Society op Arts, 
^ John Street. Adelphi. W.C., 6 p.m. Mr. 

Allen S. Walker, London and How 
to See it.” 

Royal Institution, Albemarle Street, W., 
3 p.m. Prof. Sir E. RutherfoH, "Pro- 
grties of Gases in Vacua.” (Lecture 

London County Council, at the Homiman 
Museuim Forest Hill, SB., 3.30 p.m. 
Mr. 0. N. Bromehead, "Links between 
Geology and Art.” 

Metals, institute of (Local Section), Uni- 
versity ^lleg^ Swansea. 746 p.m. 
General Disonision. 


diily, w., 4.30 p.m. 
Antiquaries, Soole^ 
House, Piccadilly, w. 
Historical Society, 22. 
W.C., 6 p.m. Miss A. 
St. Alban’s Abbey C 
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NOTICES 




NEXT WEEK. 

Wedniesday, March 19th, at 8 p.iii. 
(Ordinary Meeting.) R. L. Robinson, 
forestry CommiHsioner, “ The Forcjsts and 
Timber Supply of North America.*’ Lord 
€ltnton. Forestry Commissioner, will 
preside. 

Farther pailiculars of the Society’s 
mootings will bo found at the end of this 
number. 


THIRTEENTH ORDINARY MEETING. 

Wednesday, Mar(’H fitli, 1924; Lord 
Askwitii, K.C.H., K.C., D.C.L., Chairman 
of Iho Council, in the Chair. 

The following candidates were proposed 
for election as Follows of the Society : — 
\rnold, James Ernest, F.R.G.S., London. 

Botholl, Lieut.-Colonel L. A. B., Landi Kotal, 
N.-W.F. Province, India. 

Bhatia, (L B., Dehra Dun, India. 

Hall, A. G., AsRoc.M.lnst.C.K., I^andi Kotal, 
N.-W.F. Provinte, India. 

Kalcy, Captain George (lilen Emale}, B.A., IVf.(\. 
Toronto, Canada. 

Roberts, Lieut.-(>olonel Sir James Reid, (M.E., 
F.Pw.C.S., London. 

The following candidate was duly elected 
a Fellow of the Society ; — 

Bone, Stephen, London. 

A paper on “ Building and Decoration 
of the War Cemeteries ” w'as read b> 
Major-General Sir Fabian Ware, 
K.C.V.O., K.B.E., C.M.G., C.B. 

Tho paper and discussion will be published 
in a subsequent number of the Journal, 


CANTOR LECTURE. 

Monday Evbninq, Maboh lOth, 1924, 
Professor Henry E. Armstrong, F.R.B., 
in the Chair. Mr. Edward Victor Evans, 
O.B.E., F.I.C.^ delivered the third and 
final lecture of his course, A Study of the 
Destructive Distillation of Goal,” 


On the motion of tho Chairman, a vote 
of tlianks rrs accorded to Mr. Evans for 
his interesting course. 

Tho lectures will bo published in thc« 
Jourual during tho summer receas. 


THE ALBERT MEDAL. 

The Council will proceed to consider the 
award of the Albert Medal of the Royal 
Society of Arts for 1924 early in May next, 
and they therefore invito Fellows of the 
Society to for^'ard to tho Secretary on or 
before Saturday, March 22nd, tho names of 
such men of high distinction as they may 
think worthy nf this honour. The medal 
was struck to reward “distinguished merit 
in promoting Arts, Manufactures, and 
Commerce.'’ 

Tho list of tliose who have received the 
medal since' its institution in 1864 was 
printed in the last number of the Journal, 


PROCEEDINGS OF THE SOCIETY. 


ELEVENTH ORDINARY MEETING. 

Wednesday, February 20th, 1924. 

Sir Stanley Bois in the Chair. 

The Chairman said that Mr. Burgess was a 
gentleman who had gone out originally to the 
’ Straits as (Government Analyst, but soon 
after the rubber planting industry started there 
{ he had left the Government service and had gone 
in for planting. Therefore tho audience ha<^ 
in Mr. Burgess that somewhat unusual combina- 
tion of the scientific and the practical. It was 
a pleasure to think that Mr. Burgess had brought 
his research work to bear on so many problems 
connected with the rubber industry, and, as 
Chairman of the Rubber Growers* Association, 
was now doing so much to forward its interests. 
^The subject of the paper was of exceeding 
, interest to the rubber industry at the moment, 
) because that industry looked to new uses and 
to extended uses of rubber to absorb the large 
amounts which now represented the potential 
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produotion of the plantations in the East. 
Personally, as Chairman of the Propaganda 
Department of the Rubber Growers’ Association, 
everything which would tend to increase those 
uses and to find new uses for rubber was 
naturally of the deepest interest to him. 

Tho paper read was : — 

NEW USES FOR RUBBER. 

By P. J. Burobss, M.A., F.C.S. 

(Chairman, Rubber Growers’ Association.) 

There is a cheerful proverb which says, 
** Sweet are the uses of adversity,” though 
few of those wjio have so recently been 
passing through the hard and perilous 
times of adversity in rubber production will 
subscribe to this optimistic view. 

One use of adversity has, however, been 
clearly seen in the development of many 
new uses for rubber, extension of existing 
uses, and an extraordinary development of 
the technique of rubber manufacture. 

As recently as five years ago, all i*ubbor 
went into public use and consumption 
through tho orthodox and well-known 
channels of vulcanisation by either tho hot 
or cold cure of dry raw nibber. 

During tho last five years the use of 
rubber milk or latex without preliminary 
coagulation has been applied to paper- 
making and to fibre impregnation ; the 
direct vulcanisation of such latex and its 
subsequent coagulation into a fully vul- 
canised product have been developed. We 
have seen the direct use of coagulated dry 
but imvulconised raw rubber, the use of 
gels of raw rubber disper^d in rubber 
solvents for direct moulding of rubber 
goods, of novel forms of gas curing and 
gas expended rubber and many fresh uses 
to which those, as well as rubber cured by 
orthodox methods, have been put. 

It will be my pleasant duty to-night to 
give some account of these developments, 
and I have tho privilege of being able to 
put in front of you examples which I feel 
sure will be of great interest to all. 

The Dibbot Use of Latex. 

Let us begin with the use of rubber milk 
or latex. This, as it comes from the tree, 
is a white mobile watery liquid, containing 
about 30 per cent, of raw rubber in fine 
suspenmon. The reaction of latex is faintly 
alkaline but on ac||iification, either by 
addition of acids or tbr^n^ natural changes 
which occur on standing '{ot soine hours, the 


rubber particles coalesce and coagulate 
into a firm mass. By the addition of 
substances which prevent acidification, such^ 
as 1 per cent, to 2 per cent, of ammonia,, 
the latex can be preserved in the liquid 
condition, and very considerable quantities 
of preseiwed latex have been imported into- 
this country and into the U.S.A. 

In this country the chief direct use to- 
which raw latex has been put has been by 
Mr. Kaye in paper-making, under the Kaye* 
patents and process. 

It is claimed that the addition of latex 
to the paper pulp sufficient to give one or 
two per cent, of raw rubber in the finished 
product is a direct advantage in that the 
rate of hydration of the cellulose fibre 
is accelerated and that time and power 
used in manufacture ai-e therefore saved, 
and also that the finished product is im- 
proved, both a.s regards its tensile strength,, 
its flexibility, and with larger percentages 
of rubber, its impeimeability to water. . 

I liave samples of papers on the table 
for inspection, but without accurate testing 
they will convey little to you 1 fear, as 
the rubber they contain is not apparent 
to the eye or hand, and their quality and 
appearance differ little fiorn that of ordinary 
paper in use. 

An extension of the principle to the 
manufacture of millboards and artificial, 
leathers has lately been made and I have 
a range of those products here to-night. 

It is claimed that the increased percentage 
of rubber to which some degree of vulcanisa- 
tion has been conferred by the use of a 
soluble sulphide together with latex in 
the beater tank produces at a greatly 
reduced cost finished products of considerable- 
value and enhanced strength. 

Certainly, uses for the articles of which 
you see samples here can readily be con- 
ceived, as decorative panels, imitation 
leathers, etc., and in that direction some 
considerable consumption of rubber may 
eventuate, though it must be borne in 
mind that it is not so much the use of 
rubber in this direction that is novel as- 
the manner of its introduction in the form 
of liquid latex. 

One inventor who has in recent years 
devoted considerable time and attention to 
the direct use of raw rubber and rubber latex 
is Mr.. Morland Dessau, and I am able 
through his courtesy, to show you a number 
of photographs of recent novelties for the- 
invention of which he is responsible. 1 can. 
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scarcely hope that appreciable inroads into 
the total tonnage of rubber production will 
be made by these devices, but they show 
what a suitable medium rubber is for giving 
human ingenuity full play. 

In the U.S.A. preserv^ latex is being 
used for the direct impregnation of cotton 
fabric by rubber for use in tyre making. 
Fine cotton cords, side by side, to the number 
of 70 or 80, forming the woof of a fabric 
are run through a bath of preserved latex 
and on drying are proved to be fully im- 
pregnated with rubber, and also to be 
sufficiently gummed together to obviate the 
necessity for weft. 

It is claimed that better and more com- 
plete impregnation of the cotton fibre can 
be produced in this way and that the 
absence of weft threads gives longer life 
to the fabric when used in motor tyre 
covers and also that such fabric renders 
the flat drum method of tyre carcass 
building satisfactory and economical. The 
introduction of this method is due to 
Hopkinson, of the United States Rubber 
Company, who is also responsible for the 
method of preparation of crude dry rubber 
by the spraying process, a method which 
holds out promise of providing a more 
easy preparation of a considerable range 
of moulded rubber goods, owing to tho 
facility with which compounding ingredients 
may be more intimately mixed with the 
latex and precipitated with the rubber in 
the snow or dried spray. 

The use of latex in the vulcanised con- 
dition prepared according to Schidrowitz’s 
patents, I propose to deal with later on 
under the head of vulcanised rubber. ^ 

A. further use of latex in either the 
vulcanised or imvulcanised condition in 
the ordinary household, holds out some 
hope and prospect of development, as 
providing an easy and effective means 
of applying a thick coat of adhesive rubber 
to fabrics. Bearing in mind the hi^ 
percentage of rubber contents of such 
latex, viz., 26 to 30 per cent., as against 
the 6 per cent, of rubber in ordinary rubber 
solution, and the fact that tho latex contains 
neither inflammable nor poisonous volatile 
organic solvents, the advent of the domestic 
“ glue pot ” of liquid latex may be con- 
fidently expected in the future. 

A continental technologist. Dr. Rudolph 
Dittmar. of Gratz, has specially interested 
himself in the direct utiltsation of rubber 
latex and promises the publication of a 


volume dealing with this subject in the 
near future. 

One feature of his work which appears 
to be novel in character is the conversion 
of the usual compounding ingredients, 
such as resin, zinc oxide, sulphur, etc., into 
the colloidal condition in a Plauson colloid 
mill, and then mixing them in water suspen- 
sion with rubber latex. 

Such compound latices he claims to be 
of special use as proofing materials, and 
suggests the use of it as a preservative 
for any masonry which is porous in texture 
such as sandstones, plasters and concretes. 

An extension of this idea to the impregna- 
tion of wood with compound latex in 
order to make it water and weather proof 
appears to offer points of novelty — ^the 
wood being first dried at 100®-103®C., and 
while still warm soaked in latex for 20 
minutes and then dried. 

He suggests that possibly some of the 
old Italian violin makers may have prepared 
tho best of their wood hy impregnating 
it with the latex of Ficus, and the 
microscopic detection of an elastic filling 
substance beneath tho varnish of some 
old violins points to this hypothesis not 
being so far fetched as would at first sight 
appear. It will be passing strange if the 
subtle tones of a Stradivarius or Amato 
masterpiece are eventually traced to and 
laid to tho credit of this wonderful colloid 
rubber. 

Dittmar also makes the suggestion that 
tea chests in Ceylon be waterproofed with 
rubber latex and so dispense with lead 
foil. Tliis use is one that might with 
advantage be experimented with by Ceylon 
planters who have both these products 
available. 

Use of Crepe Rubber for Shoe and Boot 

Soles. 

Raw rubber as it leaves the plantations 
in the East is almost exclusively in the 
form of either smoked sheet or crepe. 
I have samples of both these here and it 
is easy to see why the term orepe has 
been applied. The rough irregular surface 
clearly suggests the surface tei^ure of 
crepe. 

It has been found that the finest qualities 
of this crepe rubber possess extraordinary 
qualities as a soleing material for boots 
and shoes, being resilient and exoeptionally 
durable. These two qualities combined 
with li^tness, flexibility, silence and being 
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waterproof^ have rapidly brou^^t crepe 
rubber soles into popularity, and although 
their introduction into this country only 
dates from the winter of 1921, their success 
has been so marked that it is estimated 
some 2,000 tons of crepe rubber have been 
absorbed during 1923 for this purpose. 
Testimony from all sides has been unanimous 
in proclaiming the suitability of the crepe 
rubber sole for sporting purposes, golf, 
tennis, bowls, racquets and all games where 
grip on the ground and footwork are 
required, while for general use, such soles 
are practically everlasting, and certainly 
in durability and wear will outlet the 
uppers to which they are attached. The 
public has not been slow to appreciate 
these sale points, nor have the manu- 
facturers or tradera been bohindliand 
in meeting the demand, which has also 
been stimulated by organised propaganda 
work by the Rubber Growers’ Association 
in bringing these high service qualities 
clearly before the public. While up to 
the present time the chief demand has 
been for sports’ shoes, the same qualities 
which make crepe rubber so suitable for 
sport also make it suitable for work, and 
I look forwanl to see this soleing material 
as the standard equipment for all boots 
and shoes and the practical elimination 
of the repairs bill for boots and shoes 
from the domestic budget. There has 
been foiuid in natural plantation finished 
crepe rubber a material which will defeat 
that most destructive of all creatures 
in its most determined attempt at destruc- 
tion — I refer to the British boy, and I 
picture his sadness of heart when he finds 
he cannot in a few weeks kick out his 
boots when shod with crepe rubber, to 
say nothing of being luiable to slide on 
the pavement and strike sparks from 
metal heels. In order to obtain satisfactory 
results it is desirable that the crepe rubber be 
plantation finished. This phrase means 
tliat the only milling or heavy rolling 
process to which the creije be subjected shall 
be that given it when freshly coagulated. 
If the rubber be dry and matured as when 
it reaches this enuntry, further rolling and 
working thin sheets together to form 
soleing crepe tends to destroy the nerve 
and gristle of the raw rubber cuid such 
re-worked material i^nev^ entirely satis- 
fiMtory as a solving It appears 

probable that the r^iAulate<i network 
of prote^ matefial formed during coagula- 


tion of the latex plays an important part 
in giving the tough gristly character to* 
virgin crepe, and when this is once destroyed 
by ro-rolling and mastication, the resulting 
product is soft, liable to spread in use,, 
and altogether wanting in nerve. It is 
not always easy to tell by inspection whether 
specimens of rubber arc plantation finished or 
rerolled products, but the best simple test 
is to cut a thin strip, and warm it and then 
to pull and stretch it. Genuine plantation 
finished crepe sole rubber will retain its 
elasticity, but the built up imitation will 
usually pull to pieces disclosing lamination,, 
or show v(iry inferior elastic recovery. 

In the application of crepe rubber as a 
soleing material, the one great practical 
trouble has been in obtaining firm and 
permanent adhesion lxjtw€?en the- rubber 
and leather of the booi>. The technical 
difficulties have, however, been largely 
overcome and in expert hands simplts 
stickirig of the leather and rubber together 
by a rubber adhesive has proved effective, 
but in the majority of cases the better 
and safer practice is to fix on the sole in 
two layers — ^the first thin layer next the 
leather sole being both solutioned and 
sewn to the leather. On to this thin 
layer of rubber the second thicker rubber 
sole can easily and i)ormanontly be stuck 
with any rubber solution. 

In order to extend and popularise the 
use of crepe rubber soles for general wea. , 
two things in my opinion arc necessary : — 

1. The retail price of such footwear 
must be reduG?d imtil it is equal to, or less 
than that of leather soled boots. 

2. The fixing of the sole must be made 
more simple for the retail tmde and artisan. 

I should like to see put on the retail 
market supplies of suitable crepe of i inch 
thickness, stuck satisfactorily to a thin 
leather or tough artificial leather backing, 
capable of being in turn stuck and nailed 
\%ith shoemaker’s brads to any leather sole, 
new or old, by country cobbler or handy 
mtin. 

Thei'e should also bo on sale in retail 
shops and at reasonable prices supplies 
of raw crepe rubber suitable for soleing of 
i inch thickness, and more without such 
backing which can be used for building 
up a thicker sole when the basal portion 
has been fixed to the boot. Raw rubber* 
can be easily and permanently stuck to 
raw rubbei by any kind of rubber solution 
or even at a pinch by the plain use of 
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benzene or any rubber solvent, and there 
is no difficulty whatever for anyone in 
adding extra clean raw rubber to a raw 
rubber surface. Facilities must be pro- 
vided in this way for popularising, by 
direct appeal to the pockets of the masses, 
a iorm of footwear which will give service 
at a minimum of cost, and those interested 
in the absorption of raw rubber must see 
that the talking point of cheapness and 
service is not obscured and rendered null 
and void by excessive middleman profits, 
such as at present stand between the sale 
of raw rubber at 1/6 per pound \fholesale 
and 10/6 per pound retail. 

There are many further technical points 
in connexion with this new use for rubber 
that I have not time to go into fully now, 
but I can recommend to your attention 
a little liandbook prepared by the Rubber 
Growers’ Aasociation which gives a full 
account of the crepe rubber sole, euid the 
technical points in connexion with its 
application. 

I should like, however, to hold your 
attention for a few minutes to some general 
considerations arising from the use of crepe 
rubber for soleing. 

Each pair of shoes soled and heeled with 
crepe rubber may bo taken as absorbing 
one poimd of pure raw rubber. For men’s 
boots the figure is rather more but on 
the average one pound is a near approxima- 
tion. 

From my own exi^erienco with these 
soles 1 do not estimate that the average 
user will wear away one pound of rubber 
from his boot in a year’s use, but allowing 
for casual loss, there will not be much error 
in assuming that one pound of rubber 
will be destroyed amiually for each user 
of crepe rubber soles, when such soles are 
used for all purposes, and not merely for 
sports shoes. 

On this basis each 1,000 tons of rubber 
used will mean the daily use of crepe rubber 
soles by 2} million people. It is estimated 
that 2,000 tons have alrectdy gone into 
consumption for this purpose through the 
usual trade channels in this country and 
assuming that 1,000 tons have been exported 
the remaining 1,000 tons here, are sufficient 
to equip 2,240,000 pairs of boots. Simple 
observation of the soles of the British Publio 
shows that nothing approaching 2^ million 
people, or one in every twelve, in this country 
are daily using crepe rubber soIm ; it is, 
therefore, clear that the bulk of this 1,000 


tons must represent original equipment ” 
and that the annual replacement demand 
has not yet begun to be felt. 

While recognising the magnitude and 
possibility of this new use, we must also 
recognise the limitations, and we are still 
far from tearing leather from the soles of 
the public’s boots and putting rubber in 
its place. 

Here too, it is only fair to consider some 
of the objections raised to the crepe sole, 
the chief of which are the liability to slip 
on wet, greasy pavements, and some 
tendency to heating of the feet on account 
of the waterproof naturo of the material. 
The latter objection is more imaginary 
than real, and is largely prejudice based 
on experience with rubber overshoes, where 
not only the soles but the uppers as well 
are waterproof. Any tendency in this 
direction can, however, be easily met 
by the use of a loofah sock in the shoe. 
The difficulty of obtaining secure foothold 
on greasy pavements is a very real one, 
and becomes very acute when the initial 
roughness of tho soles is worn away. Soles 
with recessed cavities have been recom- 
mended, but I have personally not found 
such recessing efficient. A satisfactory cure 
appears to be by renewing tho ribbing of 
the rubber surface by cutting furrows 
across the soles with a sharp table knife, 
wetted with soap and water for easy cutting, 
removing the V sectioned strips of rubber 
and thus reforming a strongly ribbed 
pattern again upon the sole. 

Suggestions for some inlay of leather, 
either in the form of studs or bare have 
been mcide, but such expedients have not 
become popular. In my opinion this 
liability to slip under wet weather town 
conditions is the one real objection to the 
use of the raw nibber sole, and this point 
must be met before their use can become 
universal. Details of colour and finbh 
can, I think, be safely left to the practical 
boot manufacturer to overcome, but it 
is a matter for those who- are largely 
interested in the raw rubber poeition to 
see that some cure for slipping in mud is 
satisfactorily developed. 

It has been said that the crepe rubber 
sole is a ‘‘fad ” and that it will not' take 
permanent hold on the public taste. It is- 
sad work posing as a prophet, and the 
only certain thing is the certainty of un^ 
certainty. But without fear of oontradic- 
tion, I am prepared to assert that t|ie 
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•crepe rubber sole is far superior to any 
other form of sole yet put on the market 
on the counts of extreme durabOity, silence* 
lightness* flexibility and being water-tight. 

1 cannot say that something better will 
never be made* but I am sure of this — ^that 
•if the better thing be made of vulcanised 
rubber it will have to be a very high grade 
mixing and contain a high percentage of 
robber. The crepe rubber sole has estab- 
lished a standa^ and the public after 
experience with it will never again tolerate 
shoddy rubber fK>mposition soles which 
wear out in a couple of weeks and are 
•dear at the cheapest of cut prices. 

The indestructibility of the crepe sole 
will also have the effect of creating a large 
-stock of crude rubber scattered in the 
hands* or better on the feet, of the general 
public* a rubber which will eventually 
•come into the scrap market and be available 
without going through the reclaiming 
process. A similar consideration applies to 
all other uses of law rubber by the general 
public* and the recent development in 
the manufacture of raw rubber mats, inlaid 
in various patterns and containing prac- 
tically 100 per cent, puie nibber, samples 
of which I have here on the table* will 
work in the same direction because the 
mats will certainly never wear away in 
the lifetime of the usei . It may well 
happen that such mats in time of rubber 
scarcity and high prices will be worth 
more as scrap than they are now new. 

A number of other uses for raw rubber 
have been suggested and to some extent 
developed during the last year or two* 
iSB handles for golf clubs, racquets* bats* 
etc.* but the iise in these directions is 
very limited owing to liability of the rubber 
to harden and soften with cold and heat 
and to become tacky under the influence 
•of sunlight. For all such purposes rubber 
vulcanised in some way or other is* I think* 
preferable* and attempts to develop the 
use of unvulcanised nibber in these directions 
.are in the long run not likely to succeed. 

Vui/3iU!<t8BD RuBBEB. 

Most prominent among the new and, 
indeed* revolutionary new processes is 
that due to Dr. Schidrowitz* in which rubber 
in the latex itself is c^verted into a vul- 
canised' product* by the jS^ition of sulphur 
•or sulphur yielding subilt^Ces*'aoibel6rators 
and fillings as r^iquired. and then heated* 
4)he latw meanwhile being kept in the 


originally liquid state by ammonia* and 
other means. 

While unchanged so far as its liquidity 
and capacity for coagulation on acidification 
are concerned the latex after such treatment 
consists of a suspension of vulcanised 
rubber particles* while the coagulum from 
such vulcanised latex is found to present 
all the features of fully vulcanised rubber. 
It is not easy to see the limit to the uses 
to which such vulcanised latex may be 
put, provided suitable machinery and 
technical equipment are devised for the 
new problems in manufacture which this 
new material presents. It will be interesting 
to consider some of the directions^ in which 
vulcanised latex lias already been applied 
and the particular advantages associated 
with it. 

Tyres. It is claimed that factory pro- 
cedure is much simplified by the ease of 
control of vulcanisation of the tyre carcass 
owing to the elimination of the difficulties 
of variability of ordinary raw rubber* 
and the simplification of the control of 
the sulphur. In connexion with processes 
connected with tyre building, impregnation 
of cotton with rubber by the use of vulcanised 
latex is . considered to be simplified and 
improved* whether such impregnation takes 
place with the cotton wool, with a fine 
count cotton to be subsequently cabled* 
with cabled cord or with cord fabric. 

One most important claim* which if 
substantiated, must have far reaching 
results, is that the final product of latex 
impregnated cord is 20 to 30 per cent, 
stronger than cord rubber proofed in the 
ordinary way. This improvement in strength 
would allow a cheaper grade of cotton 
fibre to be employed* and would go far 
towards solving the problem of a shortage 
in the world’s supply of first quality cotton. 
A new and improved method of manufacture 
of waterproof string* cord and ropes for 
all general uses* both old and new* is similarly 
opened up. Proofing fabrics by liquid 
vulcanised latex is claimed to be cheaper, 
and to give new effects* and to be capable of 
use when ordinary rubber proofing methods 
cannot satisfactorily be applied and in this 
sense the process of Dr. Schidrowitz may be 
regarded as a new use of rubber. 

In this wjay too* rubber can come into 
direct competition with oil for fabric proofing* 
the process being superior in points of 
speed* being continuous in action* giving 
a product free from smell* less tearable* 
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with no tendency to deteriorate in the 
manner characteristic of oiled products, 
a much longer life and capable of being 
easily repaired. Claims arc made that 
for use in paper making vulcanised latex 
is as well adapted as raw latex, and also 
that the finished product is better. There 
would appear to be some new uses for 
vulcanised latex in connection with building 
operations in the form of distempers, roof 
compounds, brick waterproofing, with 
cements and floorings. 

As an adhesive for joining wood, leather 
or fabric to rubber its use may be very 
extensive, and in this connexion there is 
an interesting new use for vulcanised latex 
in bill-posting. This medium by rendering 
the paper fabric of the advertisement 
waterproof and being itself a vraterproof 
adhesive gives long life to the poster and 
any extra cost of vulcanised latex over bill 
posters’ p€Mte is repaid by the durability 
of the work. Results have shown that 
posters fixed in this way are good for at 
least six months’ display, in any type 
of our winter weather. 

For rubber sheet of all kinds for solid 
and dipped rubber goods it is claimed 
that vulcanised latex is fully adapted 
and gives products which are odourless, 
and have longer life and ageing qualities, 
and in general are much loss liable to failure 
from errors in curing owing to the greater 
ease of control of the free sulphur and 
practical elimination of all free and un- 
combined sulphur from the finished products. 

Through the courtesy of the Vultex 
Products Ltd., I am able to show you a largo 
range of products made from vulcanised 
liquid latex. 

With rubber compounded and cured 
by old and well known methods there are 
every week new uses being suggested and 
developed. 

It is only necessary to turn over the pages 
of the rubber trade journals or to study 
the rubber patents files to appreciate the 
mass of new development of rubber use 
which is day by day permeating the whole 
industrial world. One of the most recent 
developments and one which promises, 
I consider, to be a big consumer of raw 
rubber in the future is in the better springing 
of road vehicles by the elimination of the 
metal shackles a^d bolts which support 
and control the ends of the usual leaf 
spring and replacing them by rubber 
shock insulators. In this new method 


of construction the ends of the springs are^ 
imbedded in i*ubber blocks which are held 
under compression in metal casings rigidly 
attached to the frame of the vehicle. In 
this way a second line of rubber defence 
between road shock fuid the vehicle ia 
provided, and not only is obtained additional 
comfort in riding, but noise and rattle 
from loose shackle pins and metal to metal 
contacts are eliminated. 

It will be noted that there is no movement 
nor friction between surfaces, but the rubber 
provides an elastic bed for the movements 
of the spring ends. These shock insulators 
do away with shackles, bolts, nuts, bushed 
and hardened surfaces, machinery and 
fitting, and, what would appeal strongly 
to the owner driver of a car, eliminate 
once and for all grease caps and oil from 
spring ends. In the U.S.A. these shook 
insulators am in use on light motor cars 
as well as on heavy b: ses. The new Mack 
bus, weighing 9,480 pounds or rather over 
4 tons, is equipped with these shock insulators 
at the ends of all springs, and the builders 
of the 5 ton Mack lony give testimony 
that at the end of 50,000 miles of running, 
no wear can t>e shown in the rubber blocks. 
Looking at this development from the 
point of view of the consumption of raw 
rubber, the amount of rubber in a set of 
these shock absorbers may be taken as 
the equivalent to the rubber in a single 
tyre. While this would imply for original 
equipment a consumption of rubber which 
would run into approximately 4,000 tons 
for 1,000,000 passenger motors, if the 
claim of longer life to tyres in consequence 
of shock reduction be substantiated, the 
total consumption of rubber might, in the 
long run, be actually reduced. 

Another and totally different recent 
development is in connexion with crushing 
and grinding mills, in which the material 
' to . be ground is enclosed in a revolving 
tubular vessel with a number of heavy 
iron balls. Until recently the linings of 
these tubular vessels or tube mills, wetQ of 
thick iron or steel plate. It has been found 
that this iron plate can be advantageously 
replaced by a rubber lining which not 
only resists the wear and tear of the rooks 
euid iron balls better than did the metal 
lining, but it is also found that grinding 
takes place more rapidly and more perfectly. 
This curious and unexpected result is 
probably due to the rubber walls of the mill 
as it revolves gripping the heavy iron 
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balls better thaa the metal lining, lifting 
them higher without slipping and eventually 
letting them fall with greater eifeot upon 
each other and the material to be pulverised. 

There has just been sent to Canada, for 
use in a tube mill, the first litu-r built up 
of crude orepe rubber instead of ^ ulcanised 
rubber. The liner measured ten by four 
feet, and was one inch thick, weighing 
206 lbs. 

Road Subtaoes and Pavino. For many 
years efforts have been made to use rubber 
oompounde 1 imd vulcanised as the surface 
material for ro|ids and pavements, and 
recently the very low price of raw rubber 
has stimulated efforts to find extended use 
of the material in this direction. The 
advemtages of its use arc fourfold —absence 
of vibration, silence, durability and non- 
skidding. The difficulty now appears to 
be to find a really satiHfactor>' method of 
application. Hoad surveyoi's favour blocks 
of about 9^ X 4 X 3^, of which the upper 
wearing surface is a high quality coinpomid. 
This size is thought to be most suitable for 
laying, taking up, patching, etc. The 
trouble in the j>a8t had been to obtain a 
satisfactory adhesion of the rubber layer 
to the base of the block, though this 
appears to be now solved by the blocks 
used by Rubber Roadways in the Borough 
High Street, Southwark, a small stri]) in Hol- 
bom and in the latest area roiuid the Ceno- 
taph in Whitehall. The “ Cresson block 
manufactured in Singapore is also repoi'ted to 
bo efficient in this direction. The adhesion 
of the soft resilient rubber surface to the 
rigid hard base of the block is in both 
oases effected by direct vulcanisation and 
is rendered possible by the base of the block 
containing a certain proportion of rubber. 

The most suitable shape, size, and form 
of block for laying so as to prevent creeping, 
lifting and loosening of the blocks with 
traffic and making the jointing watertight 
is the problem which cannot be said to 
be satisfactorily or finally solved so far. 
I cannot help feeling that the road engineer 
in this case has been dominated too much 
by the ideas of size and shape which were 
suitable, nay, almost necessary, in the 
case of wooden blocks whore any large 
increase in the size of the block would 
entail relatively much larger cost, • and 
difficulty in obtaining suitable wood from 
which they could be cut^ This consideration 
does not apply to a mgnufaetuved rubber 
blocks and it would seem- that the use of 


rubber blocks in very much larger and 
heavier individual units would give equiva- 
lently greater adhesion to the road bed, 
fewer joints and generally greater stability. 
I am very strongly of the opinion that a 
road surface built up in this way from 
largo blocks would overcome the remaining 
difficulties of rubber road construction, and 
consider that some trial should be made in 
this direction. 

It is not, however, to the white races 
alone that the utilisation of rubber in novel 
ways is confined. The Chinese have for 
long been famous as an ingenious race, and 
though the new use I am about to introduce 
to you is not a case of ** Ways that are dark 
and tricks that are vain” yet it is clearly 
a case of ” Chinese is peculiar.^’ A firm 
in Singapore, Messrs. Chin Seng Hin and 
Co., have concocted and put on tlie market 
a rubber compound which when softened 
by heat and spread on a board will like 
birdlime snare the unwary bird, beast or 
insect which may cross the too hospitable 
threshold. Rats and mice stick to it 
.closer than a brother, and the trouble I 
understand is not so much getting them on 
to it as getting them off again. 

A use of inibber by high art concealed from 
the public, but at the same time flaunted 
in their faces when they go to the ” pictures ” 
lies, in both senses of the word in the inetnu- 
facture of theatrical properties for motion 
picture production. 

Rubber sharks and octopuses add to the 
tragedies of marine disaster, prehistoric 
monsters pmicturable by a bodkin, swords, 
battle-axes, maces and all the paraphernalia 
of the rousing cinema battle are made of 
harmless rubber and a rubber uddered 
cow gives milk, or some other substitute 
in unlimited supply. 

A new form of rubber termed Onazote 
consists of lubber expanded into a spongy 
condition by gas imder pressure, but 
differing frem ordinary rubber sponge in 
that the cavities are unbroken, and remain 
filled with gas under pressure. The rubber 
itself is vulcanised and according to the 
degi'ee of vulcanisation, the resultant product 
is either a soft resilient substance or a 
hard expemded vulcanite. 

Owing to the extreme expansion whioh 
the material undergoes in the special 
process of manufacture, a product of 
extraordinarily low specific gravity can 
be obtained, and furthermore the gas 
cavities being unbroken and discontinuous. 
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the material aoto as a highly efficient non- 
•conductor of heat. When the material 
was first shown to the public at the Rubber 
Exhibition at the Agricultural Hall in 
1921, great hopes were entertained of its 
future use, for it does undoubtedly possess 
•qualities which are unique and if it can 
. be prepared in bulk at a reasonable price, 
there are numerous uses to which it is 
specially adapted. From the point of 
vfew of the producers of raw rubber these 
hopes have so far failed to materialise. 

I have samples on the table of this rubber 
curiosity, and uses such as fioats, shock 
absorbing cusliions and insulators for 
ice chests and cold storage plants on the 
large scale are quite obvious from a simple 
inspection of the material. 

Propaganda. 

In bringing this paper to a conclusion I 
realise how totally impossible it has been 
for me to do justice to the subject of new 
uses for rubber, not from lack of material 
but from the profusion of it. Truly it is 
a case of **not seeing the wood l^cause 
of the trees.” 

Rubber is a material which has remarkable 
properties peculiar to itself, which is capable 
of conversion by suitable compoiuiding 
■and vulcanisation into materials of such 
wide range of character and function from 
elastic thread capable of tenfold extension, 
to hard tough ebonite taking a fine polish 
and worked as readily as ebony its prototype, 
from a spongy foam, the lightest of all 
solids — built up of cells that imprison 
self -expansive gas, given us by nature as a 
milk, a colloidal water emulsion, finer and 
more perfect than any artificial product. 

Rubber is the handmaiden to all modern 
arts and crafts, transport by land or sea or 
air is made safe and easy by its means. 
In truth it seems to me a harder task to 
find a field of work or play in which rubber 
does not take its necessary place and share 
than it is to find a needle in the haystack. 
In spite of this multiplicity of uses, it 
must be recognised that rubber in most 
instances is in use as an adjunct, in a 
^subordinate capacity, as a component 
part but not the principal or bulkiest 
•component. In road transport tyres of 
rubber are far and away the best, but 
they represent oply a small part of the 
road vehicle^ So far in the thousand and 
<me articles in whose existence rubber 
plays a part it will be folind that rubber is 


mostly an accessory — ^the air brake tubing 
of the train, the washer in the tap, the cushion 
of the billiard table, the proofing of the 
mackintosh. 

The world in the last four years has seen 
a bigger supply of rubber produced than 
it has been able to consume. To fit con- 
sumption . to production by developing 
new uses has been the aim of growers of 
the raw product, and the Rubber Growers’ 
Association in 1919 organised a competition 
in which prizes were offered for suggestions 
for new uses for rubber. 

The competition was given the widest 
publicity and over 2,000 individuals sent 
in some 10,000 suggestions, which covered a 
very wide range of subjects and certainly 
embodied many new ideas. Those have 
all been collated and are now published in a 
classified form for reference and u^, but 
no outstanding suggestion for any practic- 
able new use of rubber in bulk was put 
forwaid. That the use of rubber was 
stimulated cmd invention hastened by this 
campaign 1 have no doubt whatever, 
but the general lesult shows that bulk 
consumption of rubber for existing uses 
must follow the development of industry and 
civilisation as a whole. There is no close 
or direct relation l)otweoh tho world’s 
capacity for production and consumption, 
and the collapse in 1921 and 1922 of the 
price of raw rubber to far below tlie figure 
at which substitutes and reclaimed rubber 
were an economy in manufacture did not 
seem to lead to greater bulk consumption. 
What the rubber producing industry needs, 
and what 1 have been actively seeking for 
many years is a use for rubber on the big 
scale which will function as a practicable 
proposition with raw rubber at some pivotal 
price, say 1/6 per lb. In seeking a cure 
for over-production it is little good turning 
to the development of any use of rubber 
if it merely fills the role of accessory or 
small percentage component of some other 
article, but it must be on the li los of an 
article where the chief bulk or cost is 
rubber that the cure for the evils of over- 
production must be sought , and where 
the manufacture and use of it will only 
be on economic proposition with the price 
of raw rubber at or below some^fairly well 
defined pivotal figure. 

A use for rubber of such a character as 
this would play the part of an effioimit 
fly-wheel or governor in the oonomic 
machine, lifting dead-weight of emis 
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production from the market and being 
out out or ceasing to function when there 
occurred a pronounced demand for rubber 
from other directions, and when prices 
rose in consequence. 

To find such a use is the rubber problem 
of the day to which all other problems and 
difficulties in the rubber world are secondary. 

I can tell you where the solution to the 
problem will not be found. It will not be 
in rubber soles. They may absorb the 
present surplus, if any now be left ; they 
may in future account for some potential 
surplus assuming full production in force 
from existing soiirces of supply, but their 
use or disuse will not depend upon any 
pivotal price of raw rubber, the cost of 
the rubber on the shoe being but a small 
factor in the price of the shoe itself. It 
will liot be found in the trade in small 
rubber sundries — in surgeon’s gloves or 
aprons — ^in rubber acorns for window blinds 
or rubber stops for doors. Though the 
whole world combine to make mistakes 
the use of India rubber for erasion of them 
n ill still be a feather in the scale. 

Tyres, which now consume seven -tenths 
of air the rubber produced are made and 
worn away with little reference to the 
balance of supplies of rubber, or of cotton 
or of oil. 

The one direction in which 1 see a gleam 
of light by which this problem may be solved 
points down a broad but silent road. 1 
see rest for tired feet, repose for jangled 
nerves, speed in security for restless 
pctfsengers along that highway paved with 
the trickle, the tide or the flood of rubber 
brimming over from nature’s generous 
forest spring. That may be the golden 
age when the streets of the great cities are 
paved, with gold ? No I With rubber. 


DISCUSSION. 

Thb Chaibmax (Sir Stanley Bois) confessed, 
as one deeply interested in the greater 
consumption of rubber, that the general 
efieot of the paper had been somewhat depressing 
to him. Mr. Burgess pointed out what was 
undoubtedly very true, namely, that the 
extreinei durability of the product was calculated 
to militate very seriously against its extensive 
consumption in the matter of footwear. Those 
who had been seriously affected by the slump 
in prices which had occurred in 1021-22, realised 
that a weak feature in the posh ion of the industry 
was its very great depetiQpnoe upon the motor 
trade for the main oonsuipirtiQn of its product, 
the motor trade consuming, gome 70% of . the 


whole output. The enormous improvement 
which had resulted from the substitution of 
cord fabric for the old fabric used in building 
up the body of the tyre, and the consequent 
much greater durability of the tyre had 
precluded that extension in the use and actual 
consumption of rubber which might otherwise 
have taken place. He was bound to say that 
he thought to that fact was to be traced a 
good deal of the lack of demand which had been 
experienced fbr increasing supplies. 

With regard to the use of crepe rubber soles, 
their great value for sports purposes had been 
sufficiently demonstrated ; and he thought 
there would be seen an immense extension of 
the use of. crepe rubber soles for ordinary foot- 
wear. It might be of interest to the audience 
to know that the Propaganda Department 
of the Rubber Growers’ Association had now 
an experiment in progress in that Connexion. 
They had equipped some 50 postmen in Scotland, 
who had a long daily round, with crepe. rubber- 
soled boots, which could be sold at competitive 
prices with ordinary leather-soled boots. The 
Department were now awaiting the return of 
some of those boots after the first three months’ 
wear. They were also looking to the return 
of a further lot after six months wear, and 
further lots subsequently, so that they might 
get a really good tost of the durability of the 
boots for that particular purpose. 

Db. H. P. Stbvens said that, although Levoa 
latex had been available for the last 15 years, 
until com^ratively recently, nobody had used it ; 
but rubber manufacturers, particularly in the 
United States, had now realist the potentialities* 
of rubber latex, and were taking steps to obtain 
benefit therefrom. 

He would like to make a criticism with 
regard to the addition of mineral and other 
ingredients to latex with a view to manufacturing 
for the preparation of raw rubber containing 
those ingredients. Reference had been made in 
the paper to the Hopkinson process, and it was 
stated that the method holds out promise of 
providing a more easy preparation of a consider- 
able range of moulded rubber goods, owing to 
the facility with which compounding ingredients 
may be more intimately mixed with the latex, 
and precipitated with the rubber in the snow 
or dried spray.” Personally, he did not see 
why there should be any greater facility in the 
preparation of rubber goods by that process 
than by the ordinary processes at present 
in use. Whether one sprayed or coagulated 
the latex, one .had to add mineral ingredients, 
and the methods adopted would be the same 
in both cases. A number of experiments had been 
made by adding mineral ingredients to latex and 
coagulating it, and one undoubtedly did get a raw 
rubier iri that way which contained the mineral and 
other ingredients very uniformly distributed 
throughout the mass. The difficulty, however, 
which he had found was that directly, one got 
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Appreciable quantities of finely-divided mineral 
ingredients, like china clay, into a mass of 
rubber which had been* coagulated and un- 
worked, the rubber so obtained was so hard that 
it could not be broken down and used for mixing 
in with other rubber for the purpose of the manu- 
facture of rubber goods. * 

The author spoke of the United States Rubber 
Company as being responsible for the method 
of preparation of crude dry rubber by the 
spraying process. He did not desire to enter 
into the question of priority, but there were two 
or three other spraying processes in the field. 

Mb. B. D. Pobbitt said his first thought on 
listening to the paper had been that 'diere was 
really nothing new under the sun, but that was 
perhaps incorrect, and the true inference to be 
drawn was that a long period usually intervened 
between the making of a suggestion and its being 
brought into practical use. 

In considering the question of the direct employ- 
ment of latex, one had to go back almost to pre- 
historic times, when this was originally used by 
the natives for waterproofing their garments. 

In the early days of manufacture in Great 
Britain, when Thomas Hancock started work, the 
initial problem was the supply of solvents, and 
practically the first thing which Hancock did was 
to investigate the possibilities of latex. His 
second and third patents dealt with the direct 
use of latex, in the first case for the manufacture 
of a leather substitute, and in the second case for 
the preparation of ropes and cordage. The 
difiiculty which arose in those days, and which 
had prevented any practical application being 
made of these patents, was the fact that it was 
then impossible to import latex without fermenta- 
tion. 

In Hanoook*8 book it is stated that in 1852 an 
American discovered the use of ammonia as a 
preservative, and Hancock describes various 
experiments which he made in connexion with the 
subject after that date. 

With regard to the use of crepe rubber for 
soling, in his first patent in 1820, Thomas Hancock 
claimed the use of sheets of rubber out from the 

bottles ’* of Para for boot soles. 

Emphasis has been recently laid on the 
importance of using only plantation-prepared 
crepe for soling. Personally, he would not like 
to express any definite opinion on this point, but he 
was inclined to think that the material manu- 
factured at home from standard plantation crepe, 
would be found to be a quite satisfactory product, 
and, indeed, he very much doubted whether this 
could be differentiated from that prepared on the 
estates. 

Mb. Waltsb 0. Habtooox said it was with a 
great deal of diffidence that he ventured to 
make any remarks on the subject of rubber, 
beeause it was only by reason of his family 
connexion that he had any right to speak on 
the mattelr. The first impression produced 


by the author’s paper, so far as the extended 
use of the raw material was concerned, was 
a somewhat disappointing one. He entirely 
agreed with the Chairman that one of the 
inherent difficulties in the whole subject was 
that the durability of rubber was itself, from 
the rubber producers’ point of view, its great 
drawback. The only extended use which he 
coiild see for the use of rubber at the present 
time was in its application as a road material. 
Its use as rubber soles was distinctly limited. 
Mr. Porritt had already referred to the work 
of his great-uncle. On looking back on the 
history of the manufacture of rubber, it was 
rather strange that 100 years after Thomas 
Hancock’s original patent had been taken 
out there were practically no new uses for 
rubber, excepting those which had very largely 
arisen from the development of new and fresh 
industries which had been unknown in Thomas 
Hancock’s day. It was the development of 
industries throughout the world which would 
probably lead to an increased consumption 
of rubber. 

Mb. M. S. Parry remarked that everybody 
seemed extraordinarily pessimistic, but his 
belief was that if all connected with the rubber 
industry did their utmost and proceeded on 
the right lines, they would be just as successful 
now and in the future as they had been in the 
past. Everybody who had spoken had over- 
looked the fact that we had just gone through 
a very big war, and that the whole world was 
topsyturvy. When the world ceased to be 
topsyturvy his own belief was that the various 
uses of rubber and the new uses of rubber 
would have a very great effect throughout the 
whole of the Continent. He congratulated the 
Propaganda Department on the excellent work 
it had done and was doing, especially in drawing 
attention to the advantages of rubber for soling 
boots. For the same reason that America used 
so much rubber owing to the snow, so, he believed 
when Russia got on her feet again, she, in turn, 
would buy rubber in order to sole boots. In 
order to consummate the excellent work of the 
Propaganda Department, he thought the Rubber 
Growers’ Association should go one step further 
and create a consultative body, which shouid 
follow up the work of the Propaganda Depart- 
ment, and supply all possible information to 
those various countries as to ho,w to obtain 
rubber soles, where to put them on, etc. We 
had had a great deal of difficulty in learning 
that even in this country. He therefore 
suggested that some sort of organisation as he 
had suggested should be set up, and whioh 
should embrace everybody who had experience 
in the matter, even the bootmaker. In that 
way the uses of rubber soles would be enormously 
extended.' He urged, also, the rubber companies 
to put before their i^areholders the desirabilitty 
of wearing nothing else but rubber-soled 
footwear. 
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Db. Rushton Pabksb asked if everything 
possible had been done to treat india-rubber 
in such a way as to make it withstand sea water, 
BO that it might supplant gutta-peroha for 
submarine cables. Was it conceivable also 
that any plan could be invented by which the 
surface of stone buildings in London might be 
treated with some kind of preparation of india- 
rubber BO as to save places like the Houses of 
Parliament ? 

Mb. R. ^-Ababbelton said in this country 
what political people required at the present 
time were new houses. But we were told there 
was a shortage of bricks. The author had referred 
to the use of rubber bricks in road-making. 
Was it at all possible to manufacture rubber 
bricks which could be used to build houses ? 
Could not the Propaganda Department make 
experiments so that eventually rubber houses 
in some form or another might be erected 
in this country? 

The author had stated that rubber was 
useful in connexion with roofs. In South 
Africa and other tropical countries galvanised 
iron, zinc and such metals were used for roofs. 
The result was that the rooms became 
tremendously hot. Was it possible to substitute 
a roof made of rubber for a roof made of 
galvanised iron in such countries ? 

Mb. H. £. Millbb (Vice-President, Rubber 
Growers' Association) said that the planting 
of rubber had been conducted very largely by 
British enterprise, and yet a surprisingly small 
proportion of the use and manufacture of rubber 
goods was carried out in this country. Previous 
speakers had stated what a conspicuous part 
British scientists had played in inventing now 
uses for rubber and the best means of treating 
it, and he was quite sure there were many brains 
to-day thinking out possible developments and 
new uses of rubber. He was not a pessimist. 
He was certain that in this country there wore 
men of soienee and practical men who would 
in one way or another invent new uses for 
rubber, which would re-establish the plantation 
industry, and give the world the benefit which 
it would undoubtedly derive from every now 
appikation to wnioh rubber was put. 

There was no doubt that rubber was the 
very best road surface. The problem, however, 
which had yet to be solved, was how to keep 
such w road water-tight. Whether “ Vultex ” 
or anything else was going to solve that problem 
or not, he did not know, but if- everybody would 
focus his attention upon it he was convinced 
that betee very long rubber would be used in 

extenaiYe quantities for road paving purposes. 

' 

Mb. D. F. L. Zobv sdid hn hdd had the 
privilege of sitting under. -the Chairmanship 
of Sir Stanley -Rois on the Propaganda Com- 
mittee of the Rubber Growers* Association for 


some considerable time past, and he desired 
to say that when Sir Stanley accused himself 
of being a pessimist on the question the audience 
were not to believe him. Sir Stanley perhapa 
might express verbally a little pessimism, but 
he could inform the audience that the amount 
of work which he had done in the way of 
propaganda to bring about increased uses of 
rubber was siinply tremendous. He could only 
wish that there were more such men in the 
industry. The same was true of Mr. Burgess. 
Those two gentlemen were much too modest 
to state what they were doing themselves, and 
he had, therefore, felt it incumbent upon him 
that he should make the information known. 

Mr. Porritt struck a very correct note 
when he said that there was a long interval 
between ideas first being thought oPand being 
brought to practical application. It was 
interesting to note that the direct employment 
of latex had been thought of 100 years ago. He 
thought it would be found in very much less 
than 100 years hence that the direct employment 
of latex would be a thing which would bring 
about an enormously extended use of rubber. 
There had been an interesting article in an 
American journal on that point, in which the 
writer had pointed out that the use of latex 
was likely to be found very valuable indeed 
in industries which, up to the present, had 
never been associated with rubber in anybody'^ 
mind. The writer had given one or two illustra- 
tions of that. One was the substitution of 
latex for what were known as the drying-out 
oils, such as linseed oil. It was pointed out in 
that article that in such directions as those 
there were tremendous openings for the direct 
use of latex. Personally, he thought that what 
would probably happen would be that before 
very much longer there would be found develop- 
ing side by side with the . old rubber industry 
another scries of industries, all of them occupied 
with the direct employment of latex, which 
would demand vast quantities of rubber. From 
the point of view of the rubber planter or 
producer, it really did not very much matter 
whether rubber was used as latex or whether 
it was coagulated and used as rubber. 

Mr. Mobland M. Dessau said the use of 
rubber for roadway purposes had been retarded 
on account of the work hitherto done proving 
unsatisfactory. He himself believed that such 
a difficulty was easy of solution. In order to 
obtain a perfect rubber roadway it was neceB8ary^ 
to his mind, to have competent bodies examining 
and reviewing plans which various inventors 
had for the laying* of a roadway. He suggested 
that the Rubber Growers’ Association should 
establish a competent body to review the 
different methods of roadway oonstmotion. 
He himself had seen several different systems 
of varying degrees of merit. One great difficulty 
was in getting a water-tight roadway; but such 
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a difficulty was not insurmountable. He 
was afraid that up to the present time those 
who had been trying to solve the problem had 
received but very little encouragement, on the 
ground that there were no funds available by 
which to carry out experiments. Personally, 
he should have thought that those interested 
on the planting side could well afford oven to 
squander a considerable amount of money, in 
order to try out the various schemes until they 
had found one whieh was successful. Even 
if 90 schemes proved to be failures, if the 
hundredth proved to bo a success, the outlay 
would have been more than justified. 

Thk Author, in reply, said it had been very 
far from his intention to have oast a gloom over 
the assembly. He was nn absolute optimist as 
to the future of rubber. All he had desired to 
do was to focus attention on new uses for 
rubber in bulk. At present rubber always 
appeared as a little piece of something else. 
There were many things in which ounces of 
rubber were used, but practically none in which 
thousands of tons were used, other than in tyres. 

As to getting shareholders to consume rubber, 
there were a quarter of a million shareholders. 
If each one of them used up 10 lbs. of rubber a 
year, that was about 3 or 4 ounces a week, and they 
would find themselves hard put to it to destroy 
4 ounces of rubber a week ; but supposing 
each shareholder did use up 10 lbs. of rubber 
a year, it would amount to 1 ,000 tons ; and, as 
against that, a few years ago there had been 
dumped in this country an excess production 
of 40,000 or 50,000 tons in the year. Of course, 
every little helped, and he did not minimise. the 
effect of the extension of small uses of rubber ; 
but it had to bo remembered that 70 per cent, 
of the world’s rubber was used on motor-cars 
at the present time. If they could extend the 
use of motor-cars then more could be done for 
the extension of the use of rubber than in any 
other way, but the Rubber Growers’ Association 
had felt that to deal with the extension of the use 
of motor-cars was really entirely beyond its 
province. 

Dr. Stevens had ■ referred to the question 
of the facility which Hopkinson found in making 
moulded goods from his snow. He thought 
the point was as follows. When the stuff fell to 
the bottom of the settling chamber, Hopkinson 
obtained a material which was about eight 
inches thick. When it was put under hydraulic 
pressure it came down to a slab of about 1} 
inches thick. It was during the compressibn 
of that dry material that Hopkinson found 
the facility of forming moulded goods. If 
Hopkinson was able to get his snow made up 
of rubber compounded with the materials he 
required, then moul(ling could take place from 
the snow itself. He thought that was the point — 
that there was no need for b 'taking up by mastica- 
tion before the moulding to)k place. 


»7 

Db. Stsvbhs asked how Hopkinson vulcanised 
the moulded goods. 

The Author replied that he vulcanised them 
after they were compressed. Ho* moulded them 
and vulcanised in the mould. 

With regard to the question of the use of 
rubber for submarine cables, he did not anticipate- 
that rubber would over quite oust gutta-percha. 
It was a different gum altogether. 

With regard to the use of rubber bricks for 
building houses, it had to be remembered that 
bricks made of rubber, or bricks used for road- 
ways, cost something like 2/6 a piece, and if 
people had to buy bricks with which to build 
houses at 2/6 a piece they would have no income 
left with which to live. 

There might be certain uses for rubber in 
connexion with roofing, perhaps in some 
artificial or composite roofs. If, for instance, 
the expanded rubber “ Onazoto ” could • be 
prepared cheaply on a large scale, it would be 
a splendid substance for putting underneath 
the galvanised iron roofs used in tropical 
countries, bccousc it was such an excellent 
non-conductor of heat or cold. One of the 
big uses suggested for it was for lining refrigera- 
ting rooms, where it was essential to keep the- 
heat out or to keep the c^old in. 

Mr. R. a-ARABiiKLTON asked if there was an>' 
enhance of such a rubber melting on account 
of the tremendous heat experienced in tropical 
countries. 

Thk Author replied that the rubber would, 
not melt if it had been vulcanised. 

A hearty vote of thanks was then accorded 
to the lecturer for his interesting and valuable 
paper. 

Mb. J. Faikbairn said he was sure the audience- 
would not like to depart without according a 
cordial vote of thanks to the Chairman. It had 
been said that Sir Stanley devoted a certain 
amount of time to the Rubber Growers’ 
Association. Personally he had sat on the 
Propaganda (Committee, and he had often 
wondered what amount of time Sir Stanley 
gave to his own business. In fact, ho had 
come to the conclusion that either Sir Stanley 
was a very wealthy man or an extreme enthusiast. 
Greater enthusiasm was needed from those: 
at the head of affairs. There must be greater 
pooling of interests and greater combination.. 
He had no doubt that if they all stqod together 
and worked together and fought together, big 
new uses for rubber would come along. 

The vote of thanks was carried unanimously. 

The meeting then terminate<i. 



JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


March 24. 2854. 
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Albkkt FBAN('ts Wengkr. — ^Mr. Albert Francis 
Wenger, who was elected a Fellow of the Royal 
Society of Arts in 1919, died on February 25th, 
in his 87th year. He was bom at Lausanne, 
and ae a boy ho went tiO the factory of an uncle in 
Milan, a well-known pottery manufacturer. Ho 
became manager of the firm, but subsequently 
eet up in business on his own account in Naples. 
In 1^2 he visited London at the instance of the 
Municipality of Milan, to report upon the ceramics 
ahown at the Exhibition. On this occasion he 
visited the Staffordshire potteries, and became so 
much intetested in 1|iem that he decided to settle 
there. This he did in 1 860, beginning as a modeller 
for the \N’orcester and other factories. Ho then 
started colour- making on a small scale at Cobiidge ; 
later he move<l to Hanley, and in 1900 the 
present large works were built at Etruria. At 
his factory, he had a valuable collection of historic 
ware, from Egyptian days down to the present 
time ; and at his home he had a large collection of 
prints and pictures. He was both a practical 
potter and a connoisseur, and he w'us one of the 
most able and lemarkable men in the pottery 
trade, lie introduced numerous improvements in 
pottery manufacture, including vaporisers for 
spraying colours on to the ware and liquid gold. 
Before the War his was the only firm that manu- 
factured liquid gold in England. He was also the 
first manufacturer of lustres in England. 

Sib John Stewart-Clabk, Bt. — ^The death 
took place on March 3rd of Sir John Stewart- 
dark at his residence, Dundas Castle, Midlothian. 
Bom in 1864, he was educated at Merchiston 
Castle School, Edinbuigh, and Jesus College, 
Cambridge. He succeeded to his father's interests 
in the great thread combine of Coats and Clark. 
A man of great wealth, he contributed large 
auma to charitable objects, and was on the 
boards of various hospitals and similar institutions. 
He was a member of the Royal Company of Archers, 
King’s Bodyguard for Scotland. A baronetcy was 
conferred on him in 1918. 

Sir John was elected a Life Fellow of the Royal 
Society of Arts in 1913. 


GENERAL NOTES. 

Fobmosa. — D r. T. Baty in a recent issue of 
the Contemporary Reoiew gives us an attractive 
picture df this far eastern centre of sugar and 
camphor production. “ If a European were 
suddenly set down in Taihoku and invited to 
guess where he was, Formosa is the last place 
that would occur to him. We think of the island 
as it was thirty years ago-^ ’ nooks-hotten ’ place 
of sugar shanties and hoveb fringing the virgin 

mountains '.the great li^d paUk^ marble- 

lined, the well paved roads, the Villas and hospitals. 
ZJttle is known in ^he West of the energy and 


enterprise with which the Japanese have set to 
work to create modem conditions in their new 
possessions.” Askao (now called Heito) — one of 
the smaller towns — is an important sugar centre 
with the central factory of the Formosan Sugar 
Company. The big camphor works are at Taihoku, 
and travelling into the hills by the Arisin scenic 
railway one sees the forests which are the source 
of much wealtli. Formosa has more than half a 
million acres of rice lands. The first crop for 
1923 was nearly 13 million bushels. 

The Esthonian Glass Industry. — ^According 
to information received by the Esthonian Central 
Statistics Bureau, approximately 386.3 tons of 
window glass and 1,590,000 bottles and glass 
articles were manufactured in Esthonia during 
1922. The glass factories were closed down during 
the war. In 1919 and 1920 the Jarvakandi factory 
was the only one working. In 1921 three were in 
operation, which in 1922 had increased to four. 
The following glassware was imported in 1922 : 
Bottles and jars, 626.6 tons ; window glass, 478.8 
tons ; mirror glass, 19.1 tons ; other glassware, 507.2 
tons. The total output of the Esthonian glass 
works is consumed in the country, aud still a great 
deal of glass is imported. This seems to show 
that there are big possibilities for extending this 
branch of industry in Esthonia. 


MEETINGS OF THE SOCIETY. 


Obdinaby Mbetimos. 

Wednesday evenings, at 8 o’clock : — 

Mabch 19. — L. Robinson, Forestry 
Commissioner, “The Forests and T.mber 
Supply of North America.” Lord Clinton 
will preside. 

MAfiOH 26 . — Nbal Green, “ The Fishing 
Industry and its By-Products.” Professor 
E. W. Maobride, D.Sc.,F.R.S., will preside. 

April 2. — Sir Lyndbn Maoassey, 
K.B.E., “ London Traffic.” Lord Askwith, 
K.C.B., K.C., D.C.L., Chairman of the 
Council, will preside. 

April 9. — ^Frank Hope- Jones, M.I.E.E., 
Vice-Chairman, British Homlogical Insti- 
tute, “ The Free Pendulum.” Professor 
C. Vernon Boys, F.R.S., will preside. 

April 30. — ^Brioadier-Qbneral Sir 
Henry Maybury, K.C.M.G., C.B., Director 
General of Roads, Ministry of Transport, 
“ The London Dock District and its 
‘Roads.” 

May 5 (Monday). — ^T. Thorne Baker, 
“ Photography in Industry, Science and 
Medicine.” 
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May 7.— J. Robinson, M.Sc., Ph.D., 
F.Inst.P., Head of Wireless and Photo- 
graphy Department, Royal Aircraft Estab- 
lishment, B'amborough, “ Wireless Naviga- 
tion.” ADMIRAIi OF THE FlEBT SiR HeNBY 

Jackson, G.C.B., K.C.V.O., F.R.S., will 
preside. 

May 14. — 

May 21. — Professor C. Vernon Bo Vs, 
F.R.S., “Calorimetry.” (Trueman Wood 
Lecture.) 

May 28. — ^Mrs. Arthxtb McGrath (Rosita 
Forbes), “The Position of the Arabs in 
Art and Literature.” Lord Askwith, 
K.C.B., K.C., D.C.L., Chairman of the 
Council, will preside. 


Indian Section. 

Friday afternoons, at 4.30 o’clock : — 

March 21. — Otto Rothfkld, I.C.S., 
“ Progress of Co-operative Banking in India.” 
Lord Laminoton, G.C.M.G., G.C.I.E., will 
preside. 

May 2. — Jocelyn F. Thorpe, C.B.E., 
D.Sc., Ph.D., F.R.S., F.I.C., F.C.S,, Pro- 
fessor of Organic Chemistry Im[ierial College 
of Scienre and Technology, “ Chemical 
Research in India.” 

Date to be hereafter announced : — 

Bhupendra Nath Basu, M.A., Vice- 
Clianeelior of Calcutta University, “The 
Vedantic Philosophy of the Hindus.” 


Dominions and Colonies Section. 

Monday or Tuesday afternoons, at 4.30 
o’clock ; — 

May 27. — C. Gilbert Cullis, D.Sc.. 
M.I.M.M., Professor of Economic Mineralogy. 
Impel ial College of Si'ience and Technology, 
“The Geology and Mineral Resources of 
Cyprus.” 

June 16. — C. V. Corless, M.Sc., LL.D., 
** The Mineral Resources of Canada : The 
Pre-Cambrian Area.” 


* Cobb Lectures. 

Monday evenings, at 8 o’clock : — 

Dr. T. Slater Price, Director of 
Research, British ^.Photographic Research 
Association, “ Certain Fundamental 
Problems in Photography.” Three Lectures. 
March 24, 31 ; April 7. 


MEETINGS OF OTHER SOCIETIES 
DURING THE ENSUING WEEK. 


Monday, March 17 . . British Architects, Royal 
lii8titi:^e of, 9, Coiidait Street, W.., 
8 p.in. Mr. H. Bageiial. “ Planning for 
MuHiciil Requirements.'* 

Geographical Society, Lowther Lodge, 
Kensington Gore, S.W.^, 5 p.m. Col. H. 
St. J. Jj. Winterbotham, “ The Choice 
of 'a Grid for British Maps." 

Electrical Engineers, Institution of, Vic- 
toria Embankment, W.C., 7 p.m. (In- 
formal Meeting.) Messrs.* L. Gaster 
and J. S. Dow, " Iliuminating En- 
gineering, its Application and Value 
to the Electrical Industry." 

University of Ixnidoii, at King's College, 
Strand, W.O., 5.30 p.m. Rev. C. F. 
Rogers, " Ecclesiastical Music." (Lec- 
ture VII.) 

5.30 p.m. Dr. R. W. Seton-Watson. 
" A Study of Bohemian History.'" 
Jjecturo VII.) 

At the Institution of Civil Engineers. 
Great George Street, S.W., 5 p.m. Mr. 
O. C. A. van l^iiidth de Jeude, " Prac- 
tical Hydraulic Engineering Problems 
in connexion with Navigation." (Lec- 
ture IV.) 

Birmingham University Chemical Society. 
Edgbaston, Birmingham, 5.30 p.m. 
Mr. R. L. Wormell, " Ionisation in 
Non-Aqueous Solvents." 

Rubber Industry, Institution of. Midland 
Hotel, Manchester, 7.30 p.m. Captain 
E. K. Biiokletoti, " Selling Rubber 
Goods.” 

East India Association. Gaxton Hall. 
Westminster, S.W., 3.30 p.ni. Sir 

Alfred Chatterton, " The Utilisatioii of 
Underground Water in India." 


Tubsuay, March 18 . . Statistical Society, at the 
Royal Society op Arts, John Street, 
Adelphi. W.C., 5.15 p.m. Mr. A. W. 
Flux. " The Census of Production." 
Royal Institution, Albemarle Street, W.. 
5.15 p.m. Prof. R. W. Chambers, 
" Civilisation and Literature of the 
Anglo-Saxon Period." (Lecture TI.) 
Civil Engineers, Institution of. Great 
George Street, S.W., 6 p.in. 

Marine Engineers. Institute of, 85. Tbe> 
Minories, K., 6.30 p.m. Mr. 0. W.. 
Johnson, " The Development of the* 
Marine Steam Turbine." 

Mincralogical Society, at the Geological 
Society, Burlington House, Piccadilly,. 
W., 5.30 p.in. 

Anthropological IuHtitute, 50, Great 
Russell Street, W.C., 8.15 p.m. Prof. 
F. G. Parsons, " A Comparison of 
Cranial Contours^" 

Roman Studie^f, Society for the Promo- 
tion of, at the Society of Antiquaries. 
Burlington House, Piccadilly, W., 4.30‘ 
p.m. Major G. Home, “ Some lesser 
known Roman Towns in Tunis and 


Algeria." 

Metals, Institute of (Local Section), 
Chamber of Commerce, New Street, 
Birmingham, 7 p.m. Mr. D. Bunting, 
" Brittle Ranges in the Brasses.** 
Transport. Institute of. at the InstituUcm 
of Electrical Engineers, Victoria Em- 
hankment, W.O., 6.30 p.m. Mr. E. 
Falconer, ” Relative Efficiency of Horse 
and Mechanical Power for Road 
Transport.** 

Photographic Society. 35. Bussell Square, 
W.C., 7 p.m. Mr. J. C. Dolman, " An 
Appreciation of the Beautiful.** 
University of TiOhdon. at King's Colfege, 
Strand, W.C., 5.30 p.m. "Prof, Hane 
Driesch, " The Possibility of Meta- 
physics.*’ (Lecture HI.) * ** 

Embroiderers' Guild, at the Victoria 
and Albert Museum. South Kensing- 
ton, S.W., 3 p.m. Miss Laura Start. 
" The Weaving and Textile Designs of 
the Ibans or Sea Dyaks." 

Chemical Industry, BooiHv of (Local 
Section), University Buildings, Bit- 
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iiiliiirhain, 7.15 p.ni. . Mr. A. W. Knapp. 
The Fermentation of Oaoao.** 

Hull Chemical and Engineering Society, 
at the Photomphlc Society. Grey 
Street, Park Street. Hull. 7.45 p.m. 
Dr. W. Thevenai. “ Anthracene and 
its Derivatiyes.** 

IVbdnbsoat, March 19 . . Ix>ndon County Council, at 
the UoYAL Society of Arts. Johir 
Street, Adelphi. W.C.. 6 p.m. Sir 
Napjer Shaw. ‘^Modern 'Meteorology.' 
(Lecture IV.) 

Meteorological SociKy. 49. Cromwell 
Road. S.W.. 7 30 p.m. Prof. V. H. 
Blackman. “The Influence of Electri- 
city in the Growth of Plants.'* 
Oriental Studies. School of, at the 
Tiondon Institution. Finsbury Circus. 
E.C., 5 p.m. Prof. Sir E. Denison 
Rohh. “ Old CalcuUa." 

TraiiHiKirt, Institute of, (Local Section). 
The (Ja^yerHity, Manchester, 6.30 p.m. 
Sir Philip Nash, “ Transiiort Prob- 
leiiiH." 

United Service Institution. WhiU‘hal|, 
S.W., 3 p.m. Captain G. O. Stephen- 
son. " The Submarine Campaign in 
the Mediterranean suhsequent to 1916." 
Industrial lieague and Council, Caxtoii 
Hall, WestininKter. S.W., 7.30 inm. 

Major A. O. Church, ‘'Science in 
InduHtry. ' 

(Tniverisity of Ijondon, University College, 
Gower Street, W.C., 6 p.m. Prof. 
Karl Pearson, “ The Current Work of 
the Biometric und Eugenics Labora- 
tories." (li<»<rt«re VI.) 

At Kin^'H College, Strand, W C.. 5.30 
p.m. Prof. Hans Driesch, “ The Possi- 
bility of Metaphysics." (Lw^ture IV.) 

5.30 p.m. Dr. W. 0. Bolland, "The 
Book of Assizes." 

At the Institution of Civil EiigiiieerH, 
Great George Street, S W.. 5 p.m. 
Mr. O. C. A. van Lidth de Jeude, 
" Practical Hydraulicj Engineering 
Problems in connexion with Naviga- 
tion." (Lecture V.) 


Tuiirsoay. March 20 . . Aeronautical Society, at 
the Royal Society o* Arts, John Street, 
Adelphi, W.O., 6.30 p.m. Mr. W. R. 
Farreii, " The Work of the Aeronauti- 
cal Research Committee’s Panel in 
Scale Effect." 

Roval Institution, Albemarle Street, 
W., 6.15 p.in. Prof. D. S. M. Watson, 
" Evolution to-day," (liocture I.) 

Roval Society, Burlington House, Picca- 
dilly. W., 4.30 p.m. 

Antiquaries, Society of. Burlington 
House, Piccadilly, W., P.30 p.m. 

Linnean Society, Burlington Houbc, 
Pioeadllly, W., 5 p.m, 

Chemical Society, Burlington Houf'’. 
Piccadilly, W., 8 p.m. (1) Messrs. P. 
C. Aiisun and V. A. Carpenter, 
" Rotatory Dispersion of Derivativch 
of Tartaric Acid. — Part I. Methylene 
Derivatives." (2) Messrs. T M. Lowry 
and J. O. Cutter, " The Rotatory Dis- 
perslve Power of Organic Comnounds. 
— Part XV. The Molecular Weight of 
Ethyl Tartrate and the Origin of 
Anomalous Rotatory Dispersion in 
Tartaric Acid and its Derivatives." 

Physical Society, at the Institution of 
Electrical Enjnneers, Victoria Kmhank- 
meiit. W.C. Jubilee Oolebratioiis. 
6 p.in. Recention. 

3 45 p.m. (Guthrie Tjocture), M. le 
Duo de Broglie, *' Photo Electric 
Effects ill tl|e Case of High Frequency 
and Allied Phenomena." 


6 p.m. Sir Richard Paget, " The Nat- 
ure and Reproduction of Speech 
Sounds." 

Mining and Metallurgy, Institution of. 
at the Geological Society, Burlington 

* House, Plocaillly, W.. 5.^ pm. . 

■Child Study ^a^Jety. 90. Buckingham 
^laoe BOttd, HfW,. A P.M. Mv Emile 
CAmmaerts. ** Bdnoatifit * in England 
and Mgium Oem'pared.*' 


London CounW Connell, at the Geflrye 
Museum. Kiugsland Road. E.. 7.30 
p.m. Mr. H. P. Shapland. '* Furniture 
-the Development of the Parlour." 

Uiiiversity of London, at King's College, 
Strand, W.C.. 5.30 p.m. Dr. A. R. 
Pastor. " Spanish Mysticism." (Lec- 
ture IV.) 

5.30 p.m. Prince D. S. Mirsky, " The 
History of Russian Tiiterature." (Lec- 
ture IX.) 

5.30 p.m. Prof. W. C. Buckland. " Tho 
Classical Roman Law: Recent Investi- 
gations." (Lecture 1.) 

Structural Engineers, Institution of, 
296, Vanxhall Bridge Road, S.W., 7.30 
p.m. Mr. H. J. Davey, " The Inspec- 
tion and Testing of Structural 
Materials." 

'I'ropical Medicine and Hygiene, Royal 
Society of. at the Royal Army Medical 
Cbllege. Grosvenor Road. 8.W., 8.16 
-p.m. Laboratory Meeting and Demon- 
ftrationa illustrating the Etiology and 
Prevention of Malaria, etc. 

Clliiiia Society, at the School of Oriental 
Studies, Finsbury Circus, E.O., 5 p.m. 
Miss E. G. Kemp, " Up and Down in 
Shansi." 

Friday. March 2t . . Illuminating Engineering 
Society, at the Royal Socibty .of Arts, 
John Street, Adelphi, W.O., 8 p.m. 

(1) Mr. G. P. Ourbett, “The Use of 
Light for Outdoor Advertisements.’' 

(2) Miss M. Partridge, "The Use of 
Light in Shops, in Show Windows and 
for Display Purposes." 

Royal Institution, Albemarle Street, W., 
9 p.m. Prof. Sir F. Keeble. " The 
Plant Commonwealth and its Govern - 
ment." 

PlyrHical Society, at the Institution of 
Electrical Engineers. Victor'a Embank- 
ment, W.C., 4 p.m. Jubilee Celebra- 
tions continued. 

i^hotographic Society, 35', RueSell Square, 
W.C., 7 p m. Mr. L. Richmond, " My 
Experiences in Venice." 

•.Medical Officers of Health, Society of, 1, 
Upper Montague Street. W.C., 5 p.m. 
Dr. W. A. Daley. " Ihe Organisation 
of Propaganda in the Intcr(>stH of 
Public Health." 

.Afechanical Engineers, Institution of. 
Storey's Gate, Westminster, S.W., 6 
p.ni. Presidential Address by Mr. W. 
H. Patchell. 

Engineers, Junior Institution of, 39. 
Victoria Street, 8.W., 7.30 p.m. Mr. 
P. Parnsh. " Sulphuric Acid Plants- 
New and ()ld: Constructional Details 
and Working." 

University of London, at King’s College. 
Strand, W.C., 5.30 p.m. Senhor 

Rangel de Castro, " The Civilisation of 
Brazil." (Lecture I.) 

5.30 p.m. Dr. F. Pavlasek, " Social 
Conditions in Czecho-Slovakia." 

At University College, Gower Street. 
W.C.. 5.30 p m. Dr. W. Seton. The 
Relations between Scotland and Eng- 
land ill the Sixteenth Century." (IjCc- 
ture IV.) 

> At the Institution of Civil Engineers, 

Great George Street, S.W., 5 p.m. Mr. 
O. 0. A. van Lidth de Jeude, " Prac- 
tical Hydraulic Engineering Problems 
ill Connexion with Navigation." (Lec- 
ture VI.) 

; Saturday, March 22 .. King Edward's Hospital 
Fund, at the Royal Society of Arts, 
John Street, Adelphi, W.O.; 6 p.m. 

; Mr. Allen 8. WalKer, " Old Ixmdoii 

, and How to See it." (Lecture II.) 

Ixmdon County Council, at the Horni- 
iiian Museum,. Forest Hill, B.E., 3.30 
n.m. Mr. H. N. Milligan, ' " Tho 
Natural . History of Subterranean Ani- 
mals." 

Royal Institution. Albemav'le Street, W..- 
3 p.m. Prof. Sir E. Rutherford. Pro- 
perties of Gases in Vacua." (Lecture 
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NOTICES. 



NEXT WEEK. 

Monday. Mabgh 24th. at 8 p.tn. (Cobb 
Leotore). Db. T. Slatbb Pbioe. Director of 
Research. British Photographic .Research 
Association. ''Certain Fundamental Prob- 
tems in Photography.” (Lecture I.) 

Wednesday. March 26th. at 8 p.m. 
(Ordinary Meeting.) Neal Green. ‘‘The 
Fishing Industry and Its By-Products.” 
Professor E. W. Macbride, D.Sc.. F.R.S., 
will preside. 

Further particulars of the Society *8 meet- 
ings will be found at the end of this number. 


FOURTEENTH ORDINARY MEETING. 

Wednesday. March 12th, 1924; Sir 
Herbert Jackson. K.B.E.. F.R.S.. in the 
Chair. 

The following candidates were proposed 
for election as Fellows of the Society - 
Campbell, Andrew. Beckenham. Kent. 

Sharp. Mrs. Katharine Dooris. London, Ohio, U.S. A 
Williams, Professor Clement Clarence, Urbans. 
Illinois, U.S.A. 

The following candidates were duly 
elected Fellows of the Society : — 

Bruce, Oswald B.. Weston-super-Mare. 

Hauns, Charles F.. M.Am.Ghem.S.. Buffalo. Now 
York. U.S.A. 

Howgrave. Arthur Atheriold. London. 

Porro, Thomas Joseph, Tacoma. Washington. U.S.A. 
Shallenberger, Professor Garvin Dennis. Montana, 
U.S.A. 

Vaid, Bakhshi Dina Nath. Rawal Pindi, India. 

A lecture on ‘‘Personal Recollections of 
Some Notable Scientific Men ” was delivered 
by Mr. Alan A. Campbell Swinton, 
F.R.S.. late Chairman of Council. 


PROCEEDINGS OF THE SOCIETY. 

" TWELFTH ORDINARY MEETING. 
Wednesday. February 27th, 1924. 
Sir Robert Blaib» LL.D. 

(Bdueatlon Ofllrer, London County Council), in the Chair. 

ThM CHURMAir. iff introdnoing the leotuier. 
said Dr. Myers was now xeoognised. both in this 
emtey and abroad, as the, leadbig psychologist 


in Great Britain. He was at one time Prfrfomor 
of Psychology at King's College. London; and. 
later. Lectnrer in Experimental Psychol^ at 
Cambridge. At Cambridge initiative fd 
generosity secured the building and equipment 
of the new Psychological Laboratory; and for 
some time he was its director. 

During the War he became Consnlting Psycho- 
logist to the British Expeditionary Force, serving 
as a lieutenant-colonel in the R.AM.C. The 
War turned his interest and attention from problems 
of pure or abstract psychology to its more praotloal 
applications, particularly in medicine and industry. 
On the conclusion of the war. by ftnliating 
mterest and support of eminent men of business 
and science in the new possibilities of psyohologioal 
methods, he founded the National Institute of 
Industrial Psychology, and shortly afterwards 
gave up his post at Cambridge to become the Direc- 
tor of that Institute. As its Director, and as a 
member of the Industrial Fatigue Resemh Board 
(a Government Department under the Privy 
Council) he had organised and assisted in many 
investigations in industrial psychology. Reseaioh 
students and psyohologioal investigators, working 
under his guidance, had carried out numerous 
fruitful experiments and enquines in large firms 
throughout various parts of the country, and. 
more recently, in trade and other schools in London 
and elsewhere. He had of late become especially 
interested in the possibility of vocational guidance 
for children leaving schools; and last January 
obtained from the Carnegie Trustees a grant of 
€6,000 for carrying out an experimental investiga- 
tion into the practicability of such a scheme. 

The following paper was read : — 

THE USE OF VOCATIONAL 
TESTS IN THE SELECTION 
OF A VOCATION. 

By Charles S. Myers. O.B.E.. M.p.. 

Sc.D., F.R.S., 

Director of the National Institute of Industrial 
Psychology. 

By ” vocational guidance ” is meant 
the advice given to the worker, baaed on 
systematic examination of his miyn t a l and 
bodily condition, as to the oconpatioi^ for 
which he is fitted and unfitted. “ VooatioDAl 
selection.” on the other hand, is the prooeaa 
of choosing, by such examination, thoae 
workers best fitted for the vaoanoiea in 
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any one occupation. That is to say, 
vocational guidance aims at finding t]to 
best job for the particular worker, whereas 
in vocational selection we select the best 
worker for the particular job. Vocational 
guidance rests on the assumption that of 
all occupations some are better suited 
than others to the mentality and physique 
of any worker ; vocational selection assinnea 
that some workers are better fitted than 
others to any particular job. No one will 
deny the truth of these assumptions ; the 
only question at issue is the best means 
of acting upon ^hem. 

Until recently, vocational guidance has 
been left almost wholly to the individual 
and his family. The young worker, choosing 
his life’s work, may be influenced by his 
own interests and desires. A love of 
adventure may prompt him to go to sea ; 
an instinct for self -display to go on the 
stage ; the ambition to rise in the social 
scale may lead him to take up office instead 
of artisan work. Or he may be influenced 
by similar aspirations on the part of his 
parents, by their desire that he sliall follow 
his parent’s occupation, or shall avail 
himself of the special • influence expected 
of some relation or friend in a particular 
vocation. The result is too often disastrous. 
Because a boy or girl has certain interests 
or desires in relation to a given occupation, 
it by no means necessarily follows that 
he will do well at it. The interests or 
desires may be confined to a very insignifi- 
cant aspect of his future work. Thus the 
love of adventi:re will not make a good 
seaman ; nor will the desire for self -display 
make a good dancer or actress. So too, 
a strongly developed instinct of protection 
and the emotion of tenderness associated 
therewith will not suffice for success in 
nursing, medicine or agriculture ; and far 
more than a strongly developed instinct of 
constructiveness is necessary to make an> 
eflicient engineer. Owing to his natural 
desires and ambitions, the parent’s opinion . 
as to the best vocation for his child is 
notoriously unreliable ; he is apt to be 
singularly blind to the most obviotis signs 
when they point to a career opposed to 
his own inclinations. 

Of late years, school committees .have 
been voluntarily formed for the purpose 
the teacher’s l^wMge of the child has 
been invoked and juveniile laboiir advisory 
committees have been .eetidfikdied. But 
until quite redsntly, none of the work has 


been conducted in a systematic, scientific 
fashion. The teachers’ * reports have not 
proved sufficiently helpful. Nor has voca* 
tional guidance, merely based on interview, 
proved adequate. 

The method of interview has until lately 
been practically the sole basis of vocational 
selection. ^ certain number of vacancies 
occur in a factory. A larger number of 
employees apply for them. Recommenda- 
tions from past employers or reports from 
the candidate’s school may bo taken into 
account, but selection and allotment to 
different occupations within the factory is 
commonly based on the results of a brief 
interview. Thereafter, the engaged em- 
ployee, if found unsuited for his* work and 
imdischarged, is waftcxl from one depart- 
ment to another, on the principle of trial 
and error, until he finds work at which he 
proves successful. Let me at the outset 
emphasize the fact that I do not for one 
moment suggest the abolition of the inter- 
view. It supplios information which, at 
present at least, can be adequately obtained 
in no other way. It affords an excellent 
idea — and by systematic study of the 
possibilities of the interview, if scientifically 
conducted, it can doubtless afford even a 
more eixoellent idea — of the personality 
of the candidate, his hearing, address and 
speech, his honesty, loyalty, leadership, 
etc. But for successful selection we need 
far more detailed information than this ; 
and this information is only obtainable 
by special methods of examination, which 
must be added to the method of interview. 
These methods involve medical, physio- 
logical and psychological examination of 
the candidate and are already being applied, 
as we shall see, by some of the more progres- 
sive firms. In a roug^ way, they have 
already been applied in the case of certain 
occupations. The soldier is examined for 
his eyesight, the sailor and the engine 
driver for his colour vision, a oartain 
standard of physique is required by the 
army, navy and air force, and of health 
in certain occupations. But we need to 
go much further than this. A large number 
of tests to which I wiU later allude are 
now available, by which we can arrive at 
an estimate of intelligence, meinory, atten- 
tion in its various forms, the strength; 
speed, precuion, dexterity and oontrol 
of movement, etc. And a large amotmt 
of information can be obtained, both from 
observation of the candidate’s behaviov at 
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the teste, and from questions to the candidate 
by the examiner, as to other important 
qualities which are not, at present at 
least, capable of measurement or sub- 
missible to experiment. For this and even 
more cogent reasons, many of the tests 
must be applied, or at* least their application 
must be supervised by a properly trained 
person. The present practice of entrusting 
colour-blindness tests to examiners un- 
trained in the psychology cutid physiology 
of the subject is apt to be at times unsatis- 
factory. How much more so must it be 
in testing for other characters far more 
complex, more intricate and loss susceptible 
of simple, direct measurement. In a very 
rough way, general intelligence, memory 
and the like can be determined by the 
untrained applying stcuidardised tests to 
groups of subjects, but injustice may be 
done in individual exceptional cases. Would 
an engineer plcu^e any confidence in the 
results of a test of brake horse -power 
carried out by a psychologist or physio- 
logist ? How much more imreliable must 
psychological and physiological tests prove, 
when carried out by an engineer ! Yet 
this is what educational and industrial 
authorities are always demanding, — a series 
of mental and physical tests which can be 
safely applied without expert supervision, 
by those untrained in psychology' and 
physiology. 

1 need hardly lay stress on the immense 
importance of utilising the best means at 
our disposal in vocational guidance and 
vocational selection. What a wastage of 
time, money and happiness arises from 
the “ round peg ” trying to fit the “ square 
hole,’’ and passing by trial and error through 
a variety of different holes, until at length 
a hole is found which the peg fits I The 
employee becomes discontented and 
dispirited ; the employer wastes time and 
expense in training the employee to work 
at which he will never do well. If a man 
is fitted to his work, not only is he happier 
and more efficient at it, but his health is 
^better, and the sickness records of the 
*faetory are immensely improved. More- 
over, the enormous wastage at present 
going on, through workers leaving because 
they are unfitted for and hence dissatisfied 
with their job, becomes enormously, reduced. 
It hc» been truly said that the number of 
firms in this country who keep a really 
reliable record of the actual costing of their 
mmnfaetium< .is extremely small. StiH 


smaller is the number of those who know 
the amount of their annual labour turnover 
and endeavour to estimate satisfactorily 
and to remedy its various causes, — one of 
the most potent of which is unsuitability 
for the job. 

The value of systematic vocational 
guidance at the school -leaving age, and of 
vocational selection at the factory and 
office, is fast becoming recognised abroad. 
In Barcelona, there exists an Institute 
of Vocational Orientation, supported with 
an annual giant of about £1,400 from the 
city and the province, to which boys cmd 
girls leaving school are encouraged to apply 
for a medical, anthropometric, physiological 
and psychological examination. Students^ 
of the Barcelona Municipal Polytechnic 
are compdlod to be examined at the 
Institute, if they are not making satisfactory 
progress at their work. In the medico - 
anthropometric department, measurements 
are taken of the head, chest, stature, 
weight, respiratory capacity, visual and 
auditory acuity ; the condition of the 
digestive, circulatory, excretory systems,, 
etc., is also examined. In the psychometric 
department tests are applied to detonnine 
the intelligence, judgment, memory, atten- 
tion, imagery, emotionality, speed of 
reaction, etc., of the subject, and information 
is sought as to the candidate’s intorosts, 
ideals, defects, etc. The Listitute co- 
operates with various local Unions or 
Federations of employees and employers, 
and has examined into the social and 
economic condition of about fifty different^ 
occupations, including the special physical 
anil mental requirements of each. There 
are four departments of the Institutor 
eAch with a paid qualified expert, and with 
yoimgcr unpaid assistants. 

Greater Brussels possesses a rate-supported 
Liter-communal Bureau for the vocational 
guidance and apprenticeship of young 
people. The separate Communes of Brussi^lA 
are also establishing (three have already 
been opened) their own Vocational Guidance 
Bureaux, equipped with the services of 
medical, ^isychological and educational 
experts, who work under the legis of the 
Inter-communal Bureau. , 

In Tokio, a section of the Japanese 
Association for the Promotion of Industrial 
Harmony, to which the Government' has 
contribute one-third of ito endowmeiit> 
ol £800,000, has been established, 
is^oonoemed with research in. industi^ 
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payohology, the provision of traming courses 
for factory managers, the investigation 
of factory problems, including those of 
voftfitional selection, movement -and fatigue- 
study. 

Berlin, of course, lias its Institute of 
Vocational Psycholog.v, now a branch of 
the Institute of Applied Psychology there, 
and has devised methods of testing com- 
positors, telegraphists and skillecl metal 
workers. 

Geneva has its Institut Rousseau, Paris 
its Institut Lannelongue, Prague its 
Academy of Labour, all devoted inter alia 
to the problems of vocational psychology'. 

In the United States, training in vocational 
psychology is carried out in most of the 
Universities, the Carnegie institute of 
Technology contains a Division of Co- 
operative Research, in which is included 
a Bureau of Personnel Research, financially 
maintained by a group of industrial and 
commercial firms who obtain and exchange* 
information relating to the selection, training, 
organisation and supervision of peraonnel. 
Indeed, so numerous are the bodies imder- 
takihg research and applying it in regard 
to vocational psychology', that the United 
States National Research Council has 
recently organised a Personnel Research 
Federation, with the objects of creating 
a clearing house for information on the 
subject, of avoiding needless overlap by 
better co-ordination, and of undertakuig 
hitherto neglected advanced research. 

Some form of psychological test is applied 
to their employees by over thirty firms 
in the United States. In Germany such 
tests are useil by the Allgemeine Elektrioitclt 
Qesellschaft, the Siemens and Halske and 
Osram Companies, the Great Berlin Tramcar 
Company, the German State Railways, the 
Post Office, etc. All these concerns liave 
installed psychological laboratories in which 
vocational tests are conducted. 

Germany indeed makes no secret of her 
aspirations, that by concentrating on the 
human problems of industry and commerce 
she may attain that success in the present 
century which she won in the past century 
by devotion to the 7 /escAantoof aspects of 
the subject. 

Let us now turn to the methods of voca- 
tional testing. They are broadly three in 
number. The firsts ipay be called the 
method of * sample tests. ^ These are 
to be found among tdw .testis contained 
lE the folloi|;ing illustrati^m, devised for 


shorthand and typewriting for the National 
Institute of Industrial Psychology by Dr. 
Cyoril Burt. He begins with four tests 
which form part of a scheme of tests of 
general intelligence, namely, opposites and 
synonyms, analogies, mixed sentences, and 
completions. 

1 may here note that such tests of general 
intelligence' are proving of the greatest 
practical value. They were employed in 
the war by the United States Army, where 
they were applied to over 1,700,000 soldiers, 
including al^ut 42,000 commissioned oflScers, 
for the selection of non-commissioned and 
commissioned officers and of men for 
special duties, for the rejection of the 
mentally unfit, etc. They are now employed 
to detc^rmine the entrance of students at 
several American Universities, and in certain 
examinations in our own Civil Service. 
They arc foimd to be useful in vocational 
guidance and selection so as to secure 
the proper standard of intelligence which 
experience finds to be requisite for different 
occupations ; too high an intelligence in 
a given occupation often leading to as 
great inefficiency as too low an intelligence, 
owing to tlie tedium and imrest thereby 
produced. The National Institute of 
Industrial Psychology has standardised a 
series of tests for general intelligence, 
which are being introduced at their request 
into several of the more progressive firms 
in this ooimtry. The preparation of a 
series of performance tests, specially adapted 
for manual rather than for clerical and 
literary work, is also well advanced. 

In the opposites and synonyms test, a 
list of pairs of words is presented to the 
candidate, who is instructed to indicate by 
a mark against each pair, whether they 
are opposite in meaning or are identical ; 
in the analogies test, he has to underline 
a fourth word among those given bearing 
the same relation to the third as the second 
bears to the first, e. 0 f., oat ; kitten as dog ; 
bitch, puppy, hound ; in the mixed sentences 
test a series of short sentences ii given, 
with the words in each sentence arranged 
in disorder, of which the candidate has 
to make sense, stating whether it is true 
or false ; in the completion test, a prose 
passage is given with various words omitted, 
which the c^didate has to supply. A 
certain time-limit is fixed for eadi test, 
whiiffi is insufficient for the most intelligent 
candidate to complete the whole of it. 
This intelligence test is followed by a test 
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of arithmiotic and by one of speUing, in 
which a list of difficult words is given* some 
of which are misspelt* which the candidate 
has to correct where he thinks necessary. 
Then come two linguistic tests {i) of 
synonyms* (ii) of definitions. Finally the 
oandidate is submitted to two * sample ’ 
tests* to present which 1 have made use 
of this example. Sample tests are so called 
because they involve work which is a 
sample of that which the candidate will 
bo subsequently engaged in his occupation, 
'llie first of these sample tests is for short- 
hand. Six paj^sages are read out to the 
subject at different prescribed rates, — 60, 
80* 100* 120, and 140 words per minute 
being successively read to him. Then a 
series of unusual words of graded difficulty, 
exemplifying important principles in short- 
hand* is given to him, which he has to 
express in proper shorthand outlines and 
transcribe back into longhand, no time 
limit being provided. The second series 
of scunple tests is for type -writing. Five 
tests are employed, — (1) for speed (o) with 
timo limit and (6) with amount limit, (2) for 
accuracy, copying a much corrected manu- 
script* (3) for display, (4) for tabulation of 
a complicated list of data, (5) for manuscript 
reading of two very illegible letters. The entire 
test lasts t>^o 1 oi rs, and has been foimd in 
practice to correlate highly with the opinions 
of the supervisors of the clerks. That is 
to say, when the ranking of the subjects 
according to their success in these tests 
is compared with their ranking according 
to the views of their supervisor, there is a 
very close correspondence. The tests also 
allow of the preparation of a list of minimal 
standcurds which a candidate must obtain, 
according as (1) he is needed for work of a 
high order of intelligence, (2) he is required 
. only for routine work, (3) information is 
desired as to whether after ^equate training 
he is likely to be fit for practical work, or is 
unfitted for any work whatever in shorthand 
and typewriting. 

The second method of vocational testing 
involves the employment not of ‘ sample ’ 
tests* but of * analogous * tests. Thus, 
m order to ewmine workers to be engaged 
on feeding machines, Link devised a gramo- 
phone box on the circular horizontal disc 
of which he pla^ a larger metal disc* 
presenting a small sector which was cut 
' out and t^ size of which could be varied. 
This open sector when it passed over a 
certain spot below would allow of a shot 


dropped to pass through it into a stationary 
receptacle beneath. When the disc revolved 
the candidate had to drop the shot at a 
precise moment so that the ball fell through 
the slit into the receptacle. Link found 
that some workers did better with a slow 
rate of rotation, wherec» others did better 
with a quick rate ; and that this corres- 
ponded to their varying industrial efficiency 
with slow or fast-moving machines which 
they had to feed. The same individual 
differences in optimum rhythm of movement 
were noted in our munition factories during 
the war, some workers succeeding better 
with fast, than with slower machines, and 
others vice versa. 

The third method of vocational testing 
attempts to analyse the various qualities 
required for success in a given occupation 
and to test each of these qualities separately* 
instead of employing the complex * sample ' 
or * analogous * tests of the two methods 
previously described. As an illustration of 
this method, I will describe an examination 
of 28 telephone exchange girls by Fonteigne 
of Strasburg. The tests which he finally 
selected were those for memory of numbers 
and names, for accuracy of aim, for speed 
of reaction, for speed and accuracy of 
cancellation of given letters wherever they 
occur in a given sheet of printed words* and 
for speed and accuracy of card-sorting. 

1 omit for the moment the unsatisfactory 
results of seven subjects. The remainder 
correlated very highly in order of success 
at the tests with the order 'independently 
ascribed by the telephone supervisor. I 
.present successively the tests-order and 

the supervisor’s order of ranking. Where 
two girls, say the 9th and 10th are equal 
in the tests, they are each given an inter- 
mediate rank, 9.5. 

1 2 3 6 8 9 10 11 12 13 

:( 2 1 4 5 8 13 7 12 9.6 

14 15 19 20 21 22 23 25 26 ^ 07 

14 11 16 23 19.5 26 21 22 19.6 26 

In such an occupation as telephone - 
exchange work in which breakdowns are 
frequent from the strain involved* it. is 
obvious that much suffering could be saved 
by some such carefully devised , methods 
of selection whereby the unsuited ate 
eliminated at the outset of their career. 
We are able to measure the correspondenoe 
between the ranking by tests and the 

official ranking by means of a formula 
giving a oo-effioient of correlation. 
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oo^ifioient is zero when there is a total 
absence of correlation ; it is + 1 when the 
direct correlation is perfect ; and it is — 1 
when the correlation is inversely perfect, 
when the top individual in the one 
ranking is last in the other, and so on. 
Between 0 emd or — 1 the correlation 
CO -efficient has any value, expressed as a 
decimal fraction, according to the degree 
of correlation, direct or inverse. The 
pOrefficient in the above tests for telephone 
operators was in Mr. Burt's tests 

for clerical workers it was 

A few of thd telephone operators, as 1 
have said, showed poor correspondence 
between their ranking according to the 
tests and according to their supervisor's 
opinion. Several causes may be responsible 
for this. The supervisor may have been 
wrong in his opinion ; I shall presently 
instance a striking illustration of such an 
error. Or the tests may have been in- 
adequate ; there can bo no doubt that 
they are capable of improvement. Oeneral 
intelligence, too, must play some part in 
telephone exchange work. How important 
a part remains to be ascertained ; but a 
highly intelligent individual may be able by 
round-about ways to compensate at her 
work for deficiency in one or more of the 
abilities which are determined by these 
different tests. It will be recalled that 
some tests, highly correlated with general 
intelligence, were included in the examina- 
tion ; whereas others, accuracy of aim 
and speed of reaction, are not correlated 
with general intelligence. Again, each of 
the tests is given the same weight in deter* 
mining the final rank of the operator. But 
more careful research will certainly discover 
that some traits are more important for 
telephone work than others. Consequently 
instead of determining the final ranking 
by avera^g the ranks in each test, certain 
tests will need to be weighted," thus* 
allowing of greater importcuice being given 
to. them than to others, in the settlement 
of the final order based on the results of 
all the tests. Further, the tests need to 
be. supplemented by others, such as the 
ability to interpret indistinctly heard words. 
In twting for visual acuity by means of 
letters, it is found that some subjects are 
ready to inteipret the .vague indications, 
suggested by letters iP^y ixnperfectly seen/ 
whereas others ^ stoBdly read , only the 
letters which are des^y visible. So it 
in., with, the ^^isorimlnation of two near 


points simultaneously applied to the skin. 
There is a type of person ready to interpret 
suggested signs, and another type indisposed 
to do so. Anyone who has ever heard a 
foreign language through the telephone 
will realise the importance of the inter- 
pretation of indistinctly heard sounds for 
the most successful telephone exchange 
work. Moreover, the supervisor may base 
his opinion of the operators on such factors 
as obedience, punctuality, patience and 
courtesy, which the tests fail to take into 
accoimt, or may be more or less unconsciously 
prejudiced in favour of or agamst some 
particular operator. Indeed, the marvel 
is that in all these circumstances the 
CO -efficient of correlation should,be so high. 
But wo havo not yet considered one 
important factor, which may affect the 
degree of correspondence in the two ranks, — 
the factor of interest. One of the seven 
operators whose ranking differed strikingly 
in the tests from that of the supervisor, did 
very well in the tests, but was comparatively 
low in the supervisor's order of ranking. 
The latter, when her attention was called 
to the fact, said, ** Well, I am not a bit 
surprised. The girl could make an excellent 
telephonist if she only chose." 

In its experience in this country, the 
National Institute of Industrial Psychology 
has met with similar instances. In one 
case, the tests devised for the selection of 
packers gave much bettor correlation 
CO -efficients when they were correlated with 
the results of a special speed tost of packing 
applied to the girls, than when they were 
correlated with the girls' average output 
as determined by thoir piece-rate earnings. 
Nevertheless, this firm estimate that the 
introduction of vocationj.1 tests into its 
factory has saved it nt least £5,000 per 
annum. 

Oii the other hand, there were one or two 
cases among the telephone operators, where 
girls who did poorly at the tests were 
ranked high by their supervisor. Doubtless 
this is in part explained by a lack of interest 
in the tests or a failure to do well under 
experimental conditions. 

Ill this country, the National Institute 
of Industrial Psychology has devised a 
series of tests for dress-making, which are 
being successfully applied to the selection 
of apprentices in one of the largest firms 
in London. Ten tests are applied simul* 
taneously to a group of 24 girls, taking 
minutes for. this application, They 
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inchide speed tests in knotting, threading 
and pricking, tests for good quality of 
work in the perception of parallel lines, 
bisecting lines, co-ordinating eye with hand 
movement, in lightness of touch, and 
tests of observation and memory. 

The present value of the science may 
be judged by the following illustrations. 
A selection had to be made among apprentice 
tool-makers and machinists, of those best 
fitted for a course of intensive training. 
The foreman ranked these lads twice, first 
according to his original estimate of their 
abilities and later according to a final 
estimate of them after several weeks of close 
intimacy during the period of their training. 
Meanwhile Link applied to the chosen 
apprentices a series of three tests, — (1) the 
‘cube* test, in which a large cube had to 
be built up as quickly as possible from a 
number of smaller cube-biicks, one or 
more sides of which were painted in a 
given colour, so that all four sides of the 
larger cube were so coloured. (2) The 
8tenquist test, in which the time was 
recorded for assembling a series of simple 
mechanisms, sucli as a lock, a bell, etc. ; 
a ‘ form-board ’ test, in which wooden 
pieces of different shape had to be fitted as 
quickly as possible into a board from which 
gaps of exactly corresponding size had been 
removed. Now the combined ranking ob- 
tained from these tests corresponded very 
indifferently with the original ranking by 
the foreman, but it corresponded very 
closely indeed with the UUer ranking by 
the foreman after he had had several 
weeks’ experience m instructing his appren- 
tices. The correlation between the tests 
and the foreman’s first ranking was only 
.28, whereas between the tests and his 
second ranking it reached .9, perfect correla- 
tion being, it will be remembered, unity. 
Here are individual examples of the dis- 
crepancy between the foreman’s two rank- 
ings and of the successful ranking by the 
tests. — A pleasant willing youth, first ranked 
by the foreman as fourth, but later as 
ninth, came out ninth in the tests ; an 
overgrown, * slip-shod,’ dreamy - looking 
youth, first ranked by the forepian as 
tenth, but later as fifth, came out 1st, 2nd 
and 6th in the three tests, respectively ; 
a third apprentice^ ranked first as eighth, 
later as fourth by*the foreman, came out 
fourth in the tests ; yet another apprentice, 
ranked successively as fifth and twelfth 
hy the foreman^ came out eleventh in the 


teats. It may be argued that this particular 
foreman happened to be exceptionally 
ignorant, at the start, of the abilities of 
the apprentices under his charge ; but for 
my own part 1 suspect that such ignorance 
is far from uncommon, and 1 prefer to 
stress the great help which can clearly 
be rendered by systematic tests towards 
selecting the ablest candidates for a given 
job. 

The National Institute of Industrial 
Psychology has recently devised a series 
of engineering vocational tests, which has 
already been applied in a largo firm with the 
object of determining which of 12 branches 
of the trade each of 260 apprentices is 
best-fitted or unfitted to pass through. 
The series includes tests of general intelli- 
gence and of spatial judgment (size and 
shape), motor ability, mcuiipulation and 
Msembly. In the hands of a trained 
investigator these tests also serve to estimate 
certain important traits of character, such 
as impatience, thoroughness, systematic 
methods of work, etc. Qu(»8tions bearing 
on the home and school life and the interests 
and experience of the apprentice are also 
asked. Other engineering firms are intro- 
ducing these tests, realising the saving in 
time and the gain in efficiency that result 
from their use. 

In his research, for the Industrial Fatigue 
Research Board, into the qualities and 
tests required for compositors, Muscio 
obtained co efficients of .71 and .80 respec- 
tively in the correlation between the ranking 
by ten tests and by the management in 
two printing establishments. The tests 
he employed were — (1) a * cancellation ’ 
test, involving attention, fatigue and speed 
of action, at which the compositor was 
engaged for two minutes in cancelling 
every successive e in pages of meaningless 
French matter submitted to him ; (2) a 

* substitution ’ test involving, in addition^ 
memory, in which different numbers had 
to be pencilled within a series of different 
geometrical figures according to instructions 
given at the top of the page submitted 
to him, e.g., within every circle the number 
1 had to be placed, within every triangle 
the number 2, within every star the-niimber 
3, and so on ; (3) a * directions * test oKf 

general intelligenoe, in which the subject 
had successively to cany out as many 
different instructions as possible within a 
given time; (4) a ‘match-board* test 
of dexterity, comprising two tests each 



m JOURNAL OF THE ROYAL SOCIETY OF ARTS. NArcfe Ml, JW. 


lasting 80^ the board being placed in the 
first at arm’s lengUi, in the second much 
closer to the body, and the subject having 
to insert into the holes on the board as 
many matches as possible within the time 
given. Owing to difficulties in scoring, 
Muscio had to omit a valuable form board 
test, in which wedge-shaped blocks, resemb- 
ling the ‘ quoins ’ used by compositors to 
fill spaces in the compositors’ ' case,* 
had to be inserted into a board from which 
spaces of corresponding size and form had 
been out. Muscio determined by the method 
of partial correlation the extent to which 
these different tests involved the same 
capacities, calculating the correlations be- 
tween the tests themselves as well as between 
each test and the composing efficiency. He 
was thus able to weight the importance of 
the various tests and to reach the already- 
mentioned results, which are indeed remark- 
able seeing that composing efficiency, t.e., 
the ranking by the management, depends 
also on such here untested factors as trade 
knowledge, honesty, duty, interest, ambition, 
etc. 

We have yet to discover the relative 
values of the three methods of procedure 
in vocational testing, — ^by sample tests, 
by analogous tests, and by tests for specific 
abilities determined by analysis of the 
occupation. In regard to tests for motor 
abilities we have evidence of very low 
correlation between them, whereas the 
tests for general intelligence correlate highly 
with one another. It is doubtless a useful 
hypothesis to assume that there are a few 
general abilities, several group abilities, 
and many specific abilities ; but their 
nature and their number we have yet to 
ascertain. It is more certain that in many 
individuals at school -leaving age, those 
abilities have not become fully developed 
or completely stabilised, and that conse- 
quently provision for vocational guidance 
and the examinations devised for this 
purpose need to be continued after the 
boy or girl has entered on his ceueer. 
We also need further knowledge as to the 
influence which practice at this occupation 
may have on success at the tests devised 
to estimate his abilities in that direction. 
But althou^ vocational psychology is 
so young a science, it is already capable 
of yi^ing information fuller and more 
precise than can .bei^iaoh^ by the older 
umqnrtematio methods of prbcedlM^. Further 
progress in vocational psychology is only 


possible by expemence, as in surgery or 
medicine. Just as the surgery of to-day 
is far in advance of that of 200 years ago^ 
and is far behind that of 200 years hence,, 
and just as that advance has only been 
possible by experience, so vocational 
guidance and selection must depend for 
their future on the encouragement and 
opportunities offered for putting their 
principles into actual practice. 


DISCUSSION. 

Thb Graiamak, in opening the diflonssion, said 
Dr. Myers had introduced the audience to a very 
vast subject in a very interesting way. It waa 
something like 40 years after the teachers had gone 
into the schools in a public way thsit the doctors 
went there. He did not think it would be another 
40 years before the psycholc^t went after the 
doctor into the schools. Just as eveiy child now 
underwent a medical inspection in the school, 
so in the future, probably at the end of his school 
career, every child would have to submit to an 
examination by a psychologist. There would be 
a good deal of trouble in England before that 
became compulsory', because while Earl Orey had 
got on the country’s nerves occasionally, by depict- 
ing the terrors of the next war, those who had 
followed the testa and the diagrams of the author 
that evening must have begun to think of the 
horrors of industrial peace. For his own part he 
was perfectly happy* in having finished his career 
before he had had to undergo tests of that kind ! 

It was interesting to think what the science 
might lead to, when experience was sufficient, 
compared with the present practice. The practice 
had been modified in recent years, but speaking 
generally, it still consisted very largely of throwing 
every year out of the elementary schools half 
a million of children on to the markets. These 
children had to fit themselves in to whatever posts 
were available. What it would be desirable to 
see some day was a high correlation between the 
posts which were available and the children who 
were fitting themselves into them. 

His own inter ^t in the question was due to the 
fact that it was one section of the problem of 
what, to him, was the most interesting question 
of the present day, namely, that of the adolescent. 
The paper put forward one phase of dealing with 
the adolescent — giving him expert advice as to 
the kind of employment for which he was best 
fitted. It would be found, of course, that Just as 
men hitherto had defied Nature which had dealt, 
unkindly with them, and had overcome all the 
physical handicaps which Nature had given 
them, so in the future men would be found who 
would defy the psychologist, and who, years. after 
they had been rejected by the psychologist for 
a given post, would become Prime Minister or 
head of a great line of steamships, despite the 
fact that they had been turned down hj the 
pqrchblogist at a given stage becau^ they had not 
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a certain class of ability. There would be those 
ezoeptionai cases, but he tffought there was now 
clear evidence that the author and bis colleagues 
had got on a lino which would become common 
practice before very many years were over. 

Experience up to the present had carried the 
investigators in the subject only a certain distance. 
There might be more .than just the ignorance of 
that foreman to which the author had referred. 
The failing of that foreman might have been due 
to the fact that there were certain people who 
could become more expert at a job after a little 
experience than others who were suftessful at 
the beginning, on account of the fact that they 
had character. They had such a character that 
they would succeed in anj^thing, and it w'as possible 
that the foreman in question had not roalii^ that 
at first, but had seen it afterwards when he had had 
five or six weeks’ experience of his particular 
apprentices. There were also certain racial 
characteristics which had to be taken into account. 
There was the quick wit and nimbleness of the 
Irish boy. He had seen the Irish boy at work, 
and had compared him with the slow but long 
movement of the Aberdeen boy, out of whom at 
14 years of age it was extremely difficult to get 
an 3 rthing, but who had the stuff in him all the same, 
and who would show it later on in life. Things 
like that could not be measured perhaps in the 
early stages. 

It was very difficult for those who were not 
engaged in applying the tests and working on 
them day after day to offer any criticism. One 
could only talk in the most general way about such 
a new science, and discuss with some of the inves> 
tigators particular tests ; but the author had said 
one thing which no doubt would be very pleasing 
to some adults, namely, that too high an intelligence 
often led to as much unhappiness as too low an 
intelligence. Those who prided themselves on 
their intelligence might be gratified to reflect that 
if they were unhappy in their job this might be 
due to their having too high an* intelligence ! 

In London for a long time past there had been 
in the schools what was called a conference ; that 
was to say, a month or so before a child left school 
the teacher brought to that conference the child’s 
school record. The parent was there to say what 
he wanted and what he knew about the child, and 
other persons were there to give advice. There 
had not yet been brought into that little group 
the ]^yohologist, but he would come in some day, 
and then it would be known much better for what 
the child was fitted. 

The author remarked that ** Just as the surgery 
^ of to-day is far in advance of 200 years ago, and 
' is far be^d that of 200 years hence, so with regard 
to psychology.” That was true, but he hoped 
the psychologist would not forget that in the 
process of getting their experience the surgeons 
had IdUed a great many people I 

Mb. 0. p. Watkihs said he had come from a truly 
ritral part, viz., Buckinghamshire, to learn some- 
thing# and he had not been disappointed. How 


the science was to be applied in rural areas he did 
not know, but he hoped they would in time follow 
the good example of London and have their own 
psychologists, 

Mr. Lbon Qastbr asked whether the tests were 
applied under ideal conditiems or ordinary working 
conditions, and also what was the best age at which 
to apply the tests. He had come across oases of 
children who had not shown of their best up to 
a certain age, and who up to about 14 or 15 years 
of age had hated their lessons. Yet those children 
in after life had turned out to be quite successful. 

Mb. Morlby Daimow remarked that he highly 
appreciated Ur. Myers’ paper, but as the title of 
it was “ The Use of Vocational Tests in the Selection 
of a Vocation,” he would like to be permitted to 
describe some other work which was being dona 
in this country. He noticed there was a tendency 
on the part both of the Assistant Director of the 
National Institute and of the Director himsell 
to refer only to work that was being done on the 
subject by the National Institute; but waA on 
the subject had been done, and was being done, 
in this country on a very important scale by 
independent psychologists. In 1220 he himself 
as a psychologist had devoted himself to certain 
occupations which were beyond the scope of the 
present paper, for instance, the occupation of 
salesmanship. He had devised a scheme for 
Selfridge and Company, which consisted of a series 
of tests, some not unlike the tests which the author 
had described, and others, new ones, and only 
the other day he had received a letter from the 
Departmental Head of Selfridge and Company 
to the effect that, in regard to 60 juniors who had 
been examined by psychological tests, when they 
compared the records of anticipation by psycho- 
logical examination with the records of achieve* 
ment behind the counter, in the office, or in the 
workshop, they found a marked similarity between 
the anticipation of the psychologist and the subse* 
qnent achievement of the examinees. 

In The Times of yesterday the following 
advertisement had appeared: ” ExoeptionaUy 
able man, 36-40, required immediately, experienced 
in textiles retail distribution, possessing judgment 
and organising ability; salary up to £2,000. 
Selection ba^ on psychological tests.” That was 
the first occasion on which any great 
employer of labour in this country , had 
come to a psychologist in order to be able to 
find a man who possessed real leadership. Dr. 
Myers’ paper might be described as vooationai 
seieotion for the workers, for the masses; but 
there was needed, even more importantly, vooa« 
tional seieotion for the leaders, for tibe classes. 
Most of the tests which the author had submitted 
had been tests much more of the mentals than of 
any other side; but there were at least three' 
other sides besides ^mental, namely, diepoeition,' 
character and personality. Again, moot of tih# 
tests put forward by the author that nlc^t had beeii 
tests for technical work, but there were ak least' 
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three other kinde of wQrk» namely, administrative, 
professional and oommeroial. He suggested, there- 
fore, that the Director of the National Institute 
of Industrial Psychology should pay some attention 
to the work which was being done by other psycho- 
logists, to the work which was being recognised 
by heads of commercial and industrial ooncems, 
and to the work which was being applied practically, 
and which was not merely in the theoretical stage. 

Mb. T. LI. Humbxbstone said that he was glad the 
author had referred to the value of the interview 
pun and simple as a test for efficiency. At the 
present time the boy candidates for the navy were 
being selected almost entirely by interview, and 
he had always argued that that was a defective 
method. During the war he had been concerned 
with the selection of candidates for commissions 
in the army, and he had noticed one thing which 
many people who were concerned in the same work 
had noticed also, viz., that some of those selected 
who did not appear to show evidence of those 
high qualities of leadership and personality which 
were so essential for officers of the Army, often 
shbwed marvellous and extraordinary bravery 
and attained high distinction in the war. 

One difficulty he saw with regard to the subject 
matter of the paper was that selection was 
made at a point of time, and one could not 
tell what the efficiency would be in ten or twenty 
years- time. 

Another point was whether there was any 
possibility of forestalling the ** crammer.**' If 
psychological tests were to be employed as a method 
of selection, boys and girls would be crammed 
for them just as they were crammed for examina- 
tions. 

A further point was that the tests gave the state 
of efficiency under normal conditions, but not 
the efficiency in an emergency. One wanted 
the man who would pull the right lever when the 
c-atastrophe was on him, and not merely the man 
who would pull the right lever when there was 
plenty of time to think about it. 

In all psychological tests it seemed to him the 
margin of error should be recognised. It ought to 
be admitted frankly that it was impossible 
to pick the most efficient. One might pick two, 
three or four individuals and say that probably 
tho most efficient of the larger group was among 
those three or four. Perfect selection could not 
be obtained by any such methods as psychological 
tests or examination tests. 

Mb. P. Abbott said it had been his lot to apply 
a great many psychological tests^ and the one 
featare Jn which he thought that at present they 
failed was that they did not bring out sufficiently 
stron^y those traits of character which were so 
very important in after life; He had applied the 
intdligenoe tests on boys in various ways, andliad 
mads selections in consequence of them, but after- 
wards ha had been dtsapfi^ted in a great many 
cays, because theii^ was not iSessnt.in those boys 
Ilih ohiiieter neoessavy to giue Mi eileot to the 


intelligence which had * been evidenced in the* 
tests. The author had provided one method of 
getting over that difficulty, namely, by the inter- 
view, but he had added that the interview, if it 
was to be successful, should be conducted upon 
scientific lines. Personally he suggested, however, 
that the ordinary individual at the present time 
did not know how to conduct an interview 
scientifically. No doubt the author would answer, 
** Bring in a psychologist to the interview,** but 
that could not be done on all occasions, and one 
had to rely upon oneself in many instances to take 
the part of the interviewer. He therefore suggested 
that the psychologist should state how an interview 
should be sciontifically carried out. 

Mb. R. a-ABABRRLTON said that there had been 
for 50 years a class of people who professed 
to be able to state what an individual was most 
fitted for, namely, the phrenologists. After all, 
boys and girls* heads were things more fixed than 
those things which had been subjected to the 
author's tests, and the author himself had admitted 
that there were many oases where the actual results 
had not borne out the tests. 

Mb. Robert Stellimo said the subjeot was 
of real importance at the present time when we 
were doing all we could in this country to revive 
industry and commerce, which was in so deplorable 
a condition. One thing he felt nervous about 
in dealing with the question of vocational selection 
and vocational guidance (although he yielded 
to no one in his appreciation of its importance as 
a phase of the science of management) was the 
premature introduction of vocational selection 
to specific trades. There was an enormous waste 
through boys drifting in to the wrong class of 
occupation, but the trade unions were saying, 
“ Are you going to use these tests to keep people 
out of our industry ? If you are we are going to 
have nothing to do with it.** The answer was, 
“ No ; we are tr 3 ring to fit people to the trades.*’ 
But he was afraid there was a long way to go 
yet before the trade unions couM be convinced 
tbat that was the purpose of the tests. 

Another important point was that the conditions 
in our industries to-day were not standardised. 
The methods certainly were not standardised, and 
particularly he would refer to the working condit- 
ions. He had in mind the case of a skilled turner who 
worked for many years under a gallery, and whose 
only source of illumination was a small gas jet. 
The man had been working on a second-hand lathe 
for seven years. The works weire then suddenly 
moved into a large modem shop with perfect 
lighting, and the man was put on to a lathe right 
out in the open. The result, was that he could 
not work under those conditionB, and went back 
again to a little shop in a back street, where 
the conditions were more like what he had always 
been used to. That showed the necessity for 
standardising methods and for staadardhring 
werUilg conditions. He ventued to suggest 
that if much was going to be done in the w»7. of 
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U 0 elul advice to the youth about to enter upon 
his life’s work in a trade, the conditions of that 
trade must first of all be studied and analysed 
and be brought as near perfection and simplicity 
as possible. Recently a firm in the north of Eng- 
land had been making very elaborate changes and 
investigations into certain of their methods. As 
a result of those changes they had been able, 
with greater comfort to the workers, to increase 
the output of the department by something like 
55 per cent. The extraordinary thing, from the 
point of view of the matter which was being 
discussed that night, was that, whereas the skilled 
workers did not make so tremendous a headway, 
their wages only going up in fact from 40/- to 45/-, 
the principal increase of output was among the 
lesser skilled workers, who had been earning only 
30/- or 32/-, and the average wage had gone up 
in that department from 34/- to 42/- during that 
period. That seemed to show that if the methods 
were standardised the work was m^e open to 
a far greater number of people, and far more people 
were able to enjoy the work, to do good work, 
and to earn good money. He suggested, therefore, 
that the National Institute should take every 
opportunity possible for collaborating with 
industrialists, and particularly that new branch 
of industry, the industrial engineer, in order to 
ascertain what were the best ways in which the 
job could bo standardised and analysed, so that 
they could combine to find the happiest and most 
suitable work for our youth entering industry 
to-day. 

Mr. G. Harrison said Great Britain was an 
industrial country. Many thought that it was very 
much over-industrialised. Consequently the great 
bulk of the children leaving the elementary schools 
were fated to take part in monotonous industrial 
work, whether they liked it or not, and whether 
they were fitted for it or not. He desired to ask 
the author whether he had found in the course 
of his tests that there was any proportion of human 
beings worth speaking of who were really fitted 
to pursue, for the course of their lives, a monotonous 
task of that kind. It had been suggested that the 
author had not laid any particular stress upon 
character, and that his tests were merely intelligence 
tests. He would like to submit, that even from 
the point of view of an intelligence test, a test of . 
the capacity of a child or a man to go through a 
monotonous task was not really an intelligence 
test, and that if it was found that there was a 
sort of rebellion or resentment against pursuing 
such a thing, that would be an indication not of 
# a bad character, but of an exceptionally good one. 
What the psychologist was after in his tests was 
to try to make human beings fit into a particular 
system, and ' personally he doubted very much 
whether the' psychologist would be able to do it. 

Miss B. D. Lows asked what was the best 
stage of adolescence at which to apply the tests. 
Sie happened to bO closely connected wjth juvenile 
emptoyment, and femnd that a ttemmid(ms develop- 


ment or deterioration of character, as the case 
might be, among adolescents occurred during the 
time just after they left school, and wore freed 
from the discipline of school life. Character 
developed or deteriorated rapidly between the 
ages of 14 and 15. Therefore, would the author 
state whether the test should be applied just before 
the children left school, when they were still under 
discipline, or should it bo applied after they had 
left school, say, at the age of 15, or should it bo 
applied at both periods in order to form a correct 
opinion ? 

Mr. J. F. Butterworth thought the time was 
not far distant when there would be established 
in this country, in all the big cities, departments 
which would be able to furnish psychologists and 
physiologists to test children for their fitness for 
work, just as at the present time doctors tested 
them for their health. The question of psychology 
undoubtedly was one of the most important features 
in industry to-day, and he was sorry to say that up 
to the present time this country hod perhaps been 
the most backward of the big countries in taking it 
up. Many years ago he had had a friend who 
had been a psychologist without knowing it. 
His friend had employed at various times in 
America over ten thousand workers, and in a 
country such as America, the most polyglot nation 
in the world, he very quickly found that if he put 
his men together in huge gangs, he got merely 
average results, but that when he divided them up 
into gangs of Irishmen, Scotsmen, Hungarians, 
Italians, Germans and Englishmen, he was very 
easily able to set up a fierce competition between 
the gangs. His friend used to put up a score board 
saying what the output of each gang was, and 
directly the excitable Irishmen saw their figure 
was being exceeded by another gang, they went to 
work to beat it. The result was that his friend 
obtained results which were absolutely marvellous : 
he had undoubtedly applied his psychology in 
a practical manner. His friend had also very 
quickly found that when he had been commissioned 
to build a Wesleyan C^pel, he did not get the 
best results from Roman Catholic workmen, 
or that if he had to build a saloon, ho did not get 
the best results from teetotalers. That was a 
practical application of psychology. 

The Author, in reply, said it was not the psycho- 
logist’s object, as a result of vocational guidance, 
to force anyone to go into a particular occu- 
pation. The psychologist here m&rely advised. 
The ideal of vocational guidance was to g^t 
the subject to believe that it was hJb own deoisidn. 
That could be done by successful advisers, and in 
that way the best results were obtained. , ' " 

Mr. Gaster and Miss Lowe had botH ksked the 
very difficult question, namely, at what age thd 
tests should be applied. It had to be lemeffibefed 
that the tests were being used as a snpideii^t to 
the interview, so that it was extremely diffi^t to", 
answer the question. There had Ymea tocKairtlols^ 
supposition that night that in the tests thlm wsi' 
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•omething absolutely new^-a revolutiQiiary thing 
whioh was going to alter the whole course of the 
child’s existence. What he desired the audience 
to bear in mind was that he was urging the tests 
as something supplementary to the interview. 
The interview must always be there* so that the 
question as to when the tests should be applied was 
like asking, when should the child be advised as 
to what he should go in for ? That must depend 
on a vast number of things. 

With regard to Mr.'GasteFs question as to 
whether the tests were applied under ideal condi- 
tions or working conditions, that varied a very 
great deal 

Mr. Dainow had alluded to the question of 
salesmanship. He was glad to hear that Mr. 
Dainow had been so successful. He only wished 
he had known about it at the time when he had 
been preparing the paper. All he had made use 
of was, so far as possible, the data in this country 
and abroad which had appeared in print. 

He had been interested in Mr. Humberstone’s 
remarks, first with regard to cramming. That had 
always been urged against the intelligence tests, 
but it did not in practice appear to be a very 
important objection. He himself had gone through 
the intelligence tests some little time ago, after 
having had a general knowledge of their nature, 
and he had been almost as flustered as he would 
have been if he had never known anything about 
them. 

Mr. Abbott had said that the teats did not bring 
out character enough. They were not devised for 
that purpose ; as he had stated before, they were 
merely a supplement to the interview. If the help 
of the psychologist was asked so that the interview 
could be conducted in a more scientific manner, 
he felt that a great deal could be done in that 
direction. 

Mr. Stelling had stated that the trade unions 
were likely to be against vocational guidance and 
selection. Personally he bad had a good many 
talks with trade unionists and all sorts of workers, 
and he had found that the problem of vocational 
psychology was one in whioh they were most 
interested. He had never received any unfavourable 
comment about it from that class of people. Its 
object was to get the best people in those jobs for 
which they were be«t suited, and to save them from 
having a wrong job. In Berlin he had been in- 
formed that the Engineers’ Union hnd gotie so far 
as to support the Charlottenburg Laboratory 
financially, jn order that they might not have 
” duds getting into their Union. He could 
assure Mr. Stelling that, so far as his experience 
Went, there was not likely to be any opposition 
from the trade unions. 

. With regard to another speaker's remarks, 
the Institute had also found that^ with the iinprove- 
ment of oondltfons, it was the least expert workers 
who were most affested.^ It took a very great deal 
to improve a leaRy person a little more. 

Mr. Hairisofi had asked a ve^ interesting 
question ^th figaid to the fitness of peo]^ for 
monotonous tara. There was^a g^ood deal of 


work going on now in that particular subject, 
some of which had been publish^ in the Institute’s 
Journal, and some of which had been carried 
out partly by the Fatigue Research Board. 

Votes of thanks to the Author and Chairman 
oonoluded the meeting. 


OBITUARY. 


Pai l Greooby Melitus, C.S.I., C.I.E. — 
Mr. Melitus, who, as a member of the Indian 
Civil Service, had a long and successful career 
in Bengal and Assam, died on February 23rd. 
Born in 1858, he was educated at Marlborough 
and Balliol Collogo, Oxford. Having passed the 
I.C.S. competitive examination he went to India 
in 1880, and became an Assistant Magistrate and 
Collector in Bengal. From 1880 to 1891 he 
filled respectively the offices of Assistant and 
Deputy Commissioner, Assistant Sroretary to 
the Chief Commissioner of Assam, and acting 
Postmaster-General of Bengal. He was then 
appointed Under-Secretary Home Department, 
Government of India. Subsequently he was 
Secretary to the Chief Commissioner of Assam, 
and later Judge and Commissioner Assam Valley 
Districts. In 1905 he was chosen for a seat on 
the Board of Revenue, Eastern Bengal and 
Assam, afterwards becoming its First Member. 
His last post in India was that of Commissioner 
in Bengal, and he retired in 1 913. He was made 
a Companion of the Order of the Indian Empire 
in 1894, and a Companion of the Star of India 
in 1912. He had been a Fellow of the Royal 
Society of Arts since 1 906. 


CORRESPONDENCE. 


THE TREATMENT OF THE DEATH-WATCH 
BEETLE. 

I regret I was unable to attend the reading of 
this paper by Professor H. Maxwell-Lefroy, to make 
the following suggestion. 

The beetle breathes and, therefore, can be, as I 
have verified by experiment, exterminated by 
periodical “ gas attacks.” The labour and cost 
of this is nothing like so heavy as the inefficient 
use, when practicable, of fluids. 

A. E. PARNACOTT, 

M.I.A.E. 


RECENT DEVELOPMENTS IN NAVAL 
ARCHITECTURE. 

Sib Eustaob W, H. TimiTaoiirD’EYNOOUBT, 
Director of Naval Construction and Chief Tech- 
nical Adviser to. the Admiralty, recently d^vered 
the Watt anniversary lecture before the Greenock 
Philosophical Society, upon this subject. 

The devdopments in naval architecture down to 
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“the prmat time* he said* could only be appreciated 
propel^ if one considered for a moment the 
.oondhim under which ships were designed and- 
•oonstraoted before the days of James Watt and the 
steam engine. British warships were standardised 
by the Adhiiralty in their principal dimensions* 
iuid consequently could not be departed from. 
All the useful knowledge was kept secret ; and as 
a result there had been little real progress in the 
science of naval architecture since the days of 
■<}ueen Elisabeth. The opening of the first English 
school of naval arohiteoture at Portsmouth in 1811 
was the first real step taken whereby the study of 
the soienoe was inaugurated and encouraged. 
Referring to the introduction and utilisation of the 
mine* tiie torpedo* the aeroplane* the use of wireless 
telegraphy* and all other adjuncts which have been 
developed* the naval advances of the ^lineteenth 
century had yet to be determined by actual warfare, 
and the Great War was the acid test of all the 
modifications in naval design. 

The aeroplane must play an enormously impor- 
tant role in any'future war ; the mine was used with 
•effectiveness by both sides in the recent war; 
the torpedo was made the most dreaded weapon 
on that occasion ; and the development and use 
of the submarine was one of the most unexpected 
features* and necessitated the design and con- 
structicm of vessels for the purpose of hunting and 
•destroying this new form of torpedo craft, and 
developing devices for detecting the presence of 
the submarines and to accomplish their '‘destruc- 
tion. In naval architecture itself there had been 
striking improvements in the designs of ships and 
their propulsive qualities ; and research work had 
•enabled the naval architect to take full advantage 
of the improvements in materials which had been 
offered him by the metallurgist and the steel- 
makers. At the present time, armour capable 

• of withstanding the attack of modem shells could 
be produced of half the thickness and weight which 
was required 40 years ago to resist the much inferior 
attack of that date. Within the last year or two 
marked improvements had been made in the 
qualities of structural steel ; and recent processes 
would enable appreciable reductions to be made 

.in the weight of the structure of new ships. The 
improvement which had taken place in the 
various types of engines had been steadily main- 
tained by the introduction of the steam turbine, 
the utility and economy of which had been further 
sdeveloped by the introduction of gearing which 
had had marked results in improving the propulsive 
. co-efficient of vessels. 

Concurrently with an improvement in the engines 
•then bad been introduced more economical 

* methods of raising steam * and fuel economy had 
been improved by the various developments in 
maohinety and bcfilers* and assuted by the use of 
the (Mmd turbine. A striking advance in this 
dirootioii had resulted from the introduction of the 
.intemal oombustidn engine* but it had been found 
.id far. impraotioable to introduce this type into 

wai^ips for propelling purposes. These engines 
wees installed for driving dynamos^ wirii the 


umuequent advantage that steam need not be 
raised when in harbour. The introduction of oil 
fuel for steam raising had had a most marked effect 
on the design and construction of ships during the 
last ten years. Its adoption contributed in no 
small dtpree to the successful operation of the 
Fleet during the war. Without its use we could 
not have approached the power required for the 
high speeds of our torpedo boat destroyers and 
light cruisers. Our warships had demanded larger 
complements, both of officers and men* by the 
introduction of these and other appliances, especi- 
ally wireless telegraphy. There was a great 
increase in the number of vessels constructed for 
the Navy during the war, the tonnage being 
2 * 000 * 000 . 

The effect of the war upon designs had been great, 
and had brought about striking developments. 
The ever-increasing size was, of course, remarkable, 
and the steady increase of the use of internal 
combustion engines was a great feature of recent 
developments. That this would continue there 
was not the least doubt. In concluding* the 
speaker said that the present position as regarded 
the provision of facilities for obtaining the highest 
training for naval architects and marine engineers 
might generally be regarded as very satisfactory* 
and the continued development of naval archi- 
tecture was thereby assured. 


PIG BREEDING IN SCOTLAND IN 1923. 

There has been continuous progress in pig breed- 
ing in Scotland during the year 1923, notwithstand- 
ing the fact that there have been many disappoint- 
ments for the pig-breeder. It is satisfactory* how- 
ever* to be able to put on record that the pir 
population in Scotland as at June 4* 1023* showed 
ui increase of 35*143* or 23.29 per cent, over the 
previous year. The total population of pigs at 
that time was 186*027. This figure* although a 
satisfactory one from the point of view of 
Scotland* compares very badly with the figures as 
applied to other parts of the world* the total pig 
population of Great Britain being 2^ milliciiB* 
and if the whole of Ireland is inolud^* 3^ millions* 
out of a total pig population in Europe of some 
55 millions. 

The increase in the pig population of Scotland is 
highly satisfactory* as it would seem to indicate 
that the busmess of swine husbandry has now 
become an essential part of agriculture ; a^d* 
indeed* this fact is brought out from an examination 
of the details giving the numbers of pigs bred in 
each Scottish county. The figures show* amongst 
other things* that "the ancient xnejudioe against 
pig breeding in the Scottish Highlands has ^dis- 
appeared. There was a time when one pf^the 
names which the Gaelio-speaking .populatio n , pf 
Scotland gave to the devil was Big B]aek 
Pig I** but at present there are sometA^ like 
100 herds of la^ Uaok pigs in Scotland* piretty 
evenfy dirtribut^ all over ^ oonntry* ai^ some 
of the more notable of these are siUmted in the. 
Western Highlands. 
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Unfortiinately, the number of breeds of pigs 
wfaloh ere recognised in Great Britain as pure 
breeds is still increasing, and it looks as if the 
number would increase to fifteen pure breeds in 
all This multiplying of the breeds is not regarded 
favourably by the bacon c^rer, as it in nowise 
oontribotes to the production of the bacon pig, 
which, after all, is the natural condlary of pig 
breeding. The cross-bred pig, it would seem, is 
preferred by the bacon ouiers before the pure-bred 
animaL But it is quite a mistake to suppose that 
a cross-bred pig is any better than a bacon pig 
derived from a pure breed. It is altogether a 
question of selection and feeding^ 

The Scottish pig breeders have pretty generally 
come to the conclusion that the cross-bred pig 
seems to mature earlier, and undoubtedly com- 
mands a readier sale for bacon purposes than the 
pure-bred animaL In corroboration of this view, 
it may be mentioned that, at the last Smithfield 
Show in London, the championship for the pig 
best suited for the manufacture of bacon was 
awarded to a cross between a large white boar 
and a large black sow. At the age of 5 months 
and 3 weeks this particular animal scaled 2 cwt. 
5lb., live weight, without being in the least degree 
too fat for bacon curing purposes. 

A good many Scottish brewers are at present 
trjdng to cross with the laxge black sire and the 
large white sow. Others, again, are trying the 
large black sire on the middle white sow. The 
results in either oases have been quite satisfactory, 
as have many other crosses in which the large 
black sire is being used. 

The sire is undoubtedly pre-potent in the breed- 
ing of pigs, and, for that reason, it is always desir- 
able to have a pure-bred sire where cross-bred ' 
pigs are produced. Experiments have shown that 
the use of a pure-bred boar has, by comparison, 
shown an increase in pig production of 40 per cent, 
over the common nondescript boar. This, then, 
must be one of the principal objects of the pedigree 
pig breeder — ^namely, to supply pure-bred sires of 
whatever breed may be particularly fancied. 

Pig breeders in Scotland have had some serious 
misfortunes during 1923. First of all came the 
foot-and-mouth disease, which has practically 
stopped all movement of swine throughout the 
country; and the great exhibition of pigs which 
was to ^ve taken place at Glasgow Dairy Show 
was prohibited. Similarly, and for the same'^ 
reason, ihe Edinburgh Fat Stock Show did not 
take place, and the entry there would have been 
a record. Then, during the latter part of last 
y^, there was continuous rain ; and, latterly, 
extremely cold and wintry weather, so that the 
ou^oor sjretem of raising pigs has to be carried 
on nnder the most trying weather conditiona Far- 
rowing in winter in Scotland, at. all times, is a 
lii^ .business; but, during the later inonths of the 
year it was necessary to provide heat in the , 
fanrowing styes, as otherwise the pifl^ would 
have reo^ved a setback tngk which they would 
be unlikely to lecovea . «'•- 

Lounov M. D6vQiJLa. 


COTTON AND RUBBER IN PERU. 

The principal products of Peru, writes the 
British Vice-Consul at Gallaob are cotton, sugar,, 
wod, hides and skins, rubber, rke and coca. 

Cotton , — ^The total production of cotton in Peru 
in 1921 was 40,769 metric tons and in 1922 probably 
more than 42,000. The year 1923 may show an. 
increased production of perhaps 10 per cent, over 
the preceding year. The pr^uction of Tangiiia 
(named after the discoverer of this highly successful 
blend of rough and smooth cotton) reached about 
40 per cent, of the total, and as a good price waa 
obtained, it has led to a more extended sowing of 
this class of cotton. Its woolly nature lends itself 
to admixture with wool in the manufacture of 
woollen goods. Last year over 90 per cent, of the 
Tangiiis went to Liverpool Gf the export of 
39,952 metric tons (gross) in 1922, England took 
over 34,000 tons and the United States nearly 
5,000 tons. In the first half of 1923,^8,890 tons 
were exported, against 13,601 tons in the same 
period of 1922. 

In the regions of the upper reaches of the Amazon, 
the crop in 1922, although a disappointing one 
owing to the destruction done in the cotton-growing 
areas between the Huallaga and Ucayali rivers- 
during the revolution in 1921, showed an increased 
return on the previous year. In 1922 the exports 
from this region amounted to 1030 metric tons, 
all rough and semi-rough qualities. . Much larger 
areas were put under cotton in 1923. 

Rubber , — ^Wild rubber abounds in the Amazon 
regions, its original home, and whence the Far 
Eastern product was transplanted. The export, 
which had been only 137 tons in 1921 (the official, 
figure, which probably did not include December)' 
increased to 602 tons net in 1922. An examination 
of the possibilities of creating in the Amazon 
district an independent source of supply of planta- 
tion rubber for American consumption is about to- 
be made by an American Commission. The sum 
of half a million dollars has been voted in the U.S.A. 
for investigation in the Philippines and Central 
and South American States, and the latter are vying 
with each other in offering inducements. The 
restriction on production — ^under the Stevenson 
arrangement— of Eastern robber has led the 
United States, which require over 70 per cent, of 
the world's output, to contemplate a time when the 
supply from the present sources may not be suffi- 
cient to meet their needs. There are, it is stated, 
many millions of trees in the Peruvian rubber 
forests, but the wild rubber cannot be coUeoted 
profitably, and the trees would be cleared for the- 
proposed plantation. As it would require some 
seven years before any rubber could be produoed 
from the latter, it is thought that the proposed 
railway from the Marafion to tlm Pacific might be 
available. In this case the product from the 
eastern side of the Andes oould be landed in New 
York wa Ihe Paoifio coast and Panama Canal in a 
fortnight. The alternative— and present— means- 
of transport is via the Amazon rivers for nearly 
three thOTsand miles to the Atlantic. ThoPamvian 
Government, eager to attract a new industry^ 
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offim the Commimrion very laige traote of land fre6» 
togethier with many other advantages, such as 
duty free imports of materials, etc. It is considered 
that the lack of a supply of labour in them regions, 
necessitating contracting labour from abroad, 
will militate against the success of this scheme. 


GENERAL NOTE. 

SoBiATBA Rubber. — Attention bas been called 
in Tropical Agriculture to the amount of native- 
owned rubber in Sumatra — an island which is 
more than twice the size of British Malaya, to 
the south-west of which, in the Indian Ocean 
it is closely situated. It is estimated that the 
natives own some 50 million trees, which, under 
good management, should yield 80,000 tons of 
rubber per annum — an amount quite capable of 
influencing the world’s market price. This might 
be important at times when attempts are made to 
raise the price of rubber by restriction of Company 
operations. Influence of this kind was actually 
experienced in the initial stages of restriction in 
the Federated Malay States in 1920. It is, there- 
fore, important that statistical data should be 
obtained and studied in respect of native cultiva- 
tions. Regarding the quality of Sumatra native 
rubber it would appear that for the most part it 
is equal to ofl-quality smoked sheet. 


MEETINGS OP THE SOCIETY. 


Obdinaby Mbbtings. 

Wednesday evenings, at 8 o'clock ; — 

Mabch 26. — Nbal Gkvbn, The Fishing 
Industry and its By-Products.” Pbofbssob 
JO. W. Maobridb, D.Sc.,F.R.S., willf)reside. 

Apbil 2. — Sib Lyndbn [Macassby, 
K.B.E., ” London Traffic.” Lobd Askwith, 
K.C.B., K.C., D.C.L., Cliaiiman of the 
Council, will preside. 

Apbil 9. — ^Fbank Hope- Jones, M.I.E.E., 
Vice-Chairman, British Horologica] Insti- 
tute, ** The Free Pendulum.” Pboitbssor 
O. Vbbnon Boys, F.K.S., will preside. 

Apbil 30. — Bbioadieb-Obnxbal Sib 
Hbnby Maybxtby, K.C.M.G., C.B., Director 
General of Roads, Ministry of Transport, 

The London Dock District and its 
Roads.” 

May 6 (Monday). — ^T. Tbobnb Baxbb, 
” Photography in Industry, Science and 
Medicine.” 

BiAY 7. — J. Robinson, M.Sc., Ph.D., 
F.Inst.P., Head of Wireless and Photo- 
graphy Department, Royal Aircraft Estab- 
lishment, Fambofough, “Wirdess Naviga^ 
tien.” AdhIbal of thb Flbnt Sib Hbnby 


Jackson, G.C.B., K.C.V.O.. F.R.S., will 
preside. 

May 14. — 

May 21. — ^Pbofbssob C. Vbbnon Boys, 
F.R.S., “Calorimetry.” (Trueman Wood 
Lecture.) 

May 28. — ^Mbs. Abthub MoGbath (Rosita 
Forbes), “The Position of the Arabs in 
Art and Literature.” Lobd Askwith, 
K.C.B., K.C., D.C.L., Chairman of the 
Council, will preside. 


Indian Sbotion. 

Friday afternoons, at 4.30 o’clock : — 
May 2. — Jooblyn F. Thobpb, C.B.E., 
D.Sc., Ph.D., F.R.S., F.LC., F.C.S., Pro- 
fessor of Organic Chemistry, Imperial College 
of Science and Technology, “ Chemical 
Research in India.” 

Date to be hereafter announced : — 
Bhupbndba Nath Basu, M.A., Vice- 
Chancellor of Calcutta University, “TJie 
Vedantic Philosophy of the Hindus.” 


Dominions and Colonibs Sbotion. 

Monday or Tuesday afternoons, at 4.30 
o’clock : — 

May 27. — C. Gilbbbt Cxtllis, D.Sc., 
M.I.M.M., Pi'ofessor of Economic Mineralogy, 
Imperial College of Si^ience and Technology, 
“l^e Geology and Mineral Resources of 
Cyprus.” 

June 16. — C. V. Corless, M.Sc., LL.D., 
“The Mineral Resources of Canada: The 
Pre-Cambrian Area.” 

Cobb Lboturbs. 

Monday evenings, at 8 o’clock : — 

Dr. T. Slatbb Prior, Director of 
Research, British Photographic Research 
Association, “ Certain Fundamental 
Problems in Photography.” Three Lectutea* 
March 24, 31 ; April 7. 

Syllabus. 

Lbotubb 1 : March 24. — Colloids. SuspensokU 
and emulsoids. Gelatin as an emulsoikl and 
amphoteric colloid. Isoelectric point and properties 
of isoelectrio gelatin. Combinatioa ol gelatin 
with sUver nitrate and other salts. 

Effect of gelatin on reactions involved in making 
a photographic emulsion. Ripening of silver 
halides; effect of various reagents. Fhytioal 
processes involved in development. Development 
in hot climates and prevention of sw^ng. Reti<> 
oulation. 
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Lbotiju 11 : Mabch 31 .—Hardening of gelatin. 
Ordinary fixing and acid fixing bathe. 

Medium free silver halide. Gelatine as a re- 
tarder of development. Blaok and grey silver 
images. Coloured silver images and silver colour 
scale. F^uotion of coloured images Gelatine 
as a sensitiser. 

Lxotubx hi : April 1.— Photohalides and the^. 
visible image. Sensitising action of silver ions. 
Latent image. Duplication of light action by 
oheniidal agents. Silver halide grain as the unit. 
Ssnidtive centres on the grras. Nucleus exposure. 
Nature of the sensitive centres. 


MEETINGS OF OTHER SOCIETIES 
DURING THE ENSUING WEEK. 

3IONOAY, Mabch 24 ... Oeotfraphioal Society, 136, New 
Bond Street. W.. 8J0 p.m. Dr. L. Koch, 
** Northward of Greenland.*' 

Meohanioal Engineers, Institution of. 
Storey's Gate, S.W., 7 p.m. (Graduates' 
Section). luformail Discussion on 
" Failure in Metals." 

Victoria Institute, Central Buildings, West- 
minster, S.W., 4.30 p.m. Mr. W. E. Leslie, 
" Telepathy." 

Architectural Association, 3A Bedford- 
s<^re, W.C., 7.30 p.m. Miss M. Jourdain, 
"The Architect os Designer of Furni- 
ture." 

University of London, at King's College, 
Strand. W.O., 5.30 p.m. Dr. B. W. Seton- 
Watson, "A Survey of Bohemian His- 
tory." (Lecture VIiI.) 

5.30 p.m. Seiihor Bangal de Castro, " The 
dvilisation of Brasil." (Lecture II.) 

Tussdat, Marcb 25 ... Automobile Engineers, Institu- 
tion of, at the Royal Socibty op Arts, 
John-street, Adelphi, W.O., 5.30 p.m. 
Mr. H. S. Rowell, The Balancing of 
Automobile Engines." 

Marine Engineers, institute of, 85, The 
Minories, £., 6.30 p.m. Mr. J. Ward, 
" Some Notes on the Theory of Lubrica- 
tion with particular application to the 
Mitchell Thrust." 

Colonial Institute, Hotel Victoria, 
North umberland-avenue, W.C., 4 p.m. 
Ht. Rev. Bishop G. Jones, "The Nile 
Route to Uganda." 

Photographio Society, 35, Bussell-square, 
W.C., 7 p.m. Mr. J. D. Johnston, 
" Developments of Pictorial Photography 
in England and America." 

Royal Institution, Albemarle-street, W.. 
5.16 p.m. Prof. G. Gordon, " Ballads." 
(Lecture I.) 

University ^ London, at King's 


Strand. W.C., 5.30 p.i_ 
Stotsky, *' Shevchenko 
Ukrainian Literature." 


Prof, 
and Modorn 


WiDimsDAY, March 26 ... London County Council, gt 
the Royal Society op Arts, John Street. 
Adelphi, W.C., 6 p.m. Sir Napier Shaw. 
"Modem Meteorology." (Lecture IV.) 

. Literature, Royal Society of, 2, Blooms- 
bury Square, W.G., 6 p.m. 

BHtim Academy, at the Royal Society, 

. Burlington House, Piccadilly, W., 5 p.m. 

Dr. T. Borenlus, " English ramitlvee." 
Oriental Studies. School of, London Insti- 
tution. Finsbury Cirouii, E.O., 6 p.m. 
Miss E. D. Edwards. "Manchuria." 

.Service Institution, Whitehall, 
3 p.m. Rear-Admiral H. L. Maw- 
bey, " The Past and Future of the Royal 
Indian Marine." 

QlMS-.^in^B, British Society of, at the. 
Art Workera* Guild, 6, Queen Square,- 
W.O.. .6.30 p.m. far. T. M. Lbgge., 
" Specimms of 15th Century Stofned 
i Jf*' " Ancient 

SteiuM OlM imLondqu." 


TTnlvemil, 

Gower-sl 

Pnurson; 


^JTdTrent Wiork ef the 


BlotnetH e an d Eugenios Laboratories." 
eotureVn.) 


6.30 pm. Dr. W. Bekm, TJie 
between Scotland and Englai^ ia the 
Sixteenth Century." (Lecture V.) 

At the B<val Omlege of MuifiOb Prince* 
Consort Road, S.W., 5 p.m. Sir Henry 
Hadow. "English Compomrs of the 
Tudor Perlod.*’^ (Lecture II.) 
Mlcroecopical Socie^, 20, Hanover Squaw. 
W., 8 p.m. 1, Mr. G. O. Sexrle, " Methods 
of Mass Production in Sectioning Flax 
i Stems." 2, Dr. H. Wrighton, 'Mioro- 

Boopioal Metallurgy." 3, Demonstratiqn 
of " Technical MloroBoopy.^' 4, Mr. J. B. 
Barnard. " The Setting up and Adjust- 
ment of a Mlcroeoope.’' ^ 

Japan Society, 22, Ruesell Square, W.O- 
Mr. Hugh Byas, " The .Press in Japan 
To-Day." 

Thcrsiiay, March 27 ... Royal Society, Burlington 
House. Piccadilly, W., 4.30 p.m. 
Antiquaries, Sooie^ of, Burlington House, 
Piccadilly, W., 8.E p.m. ^ 

Eleotrical Engineere, Institution of, Vic- 
toria Embankment, W.C., 6 p.m. Lieut.> 
Colonel H. E. O’Brien, "The Putuio of 
Main Line Electrifloation of British 
Railways." , ^ ^ . 

Industrial League and Council, Oaxion 
Hall. Westminster, S.W., 7.30 p.m. Sir 
George Paish, " Trade Depression and its 
• Remedy." 

' Auctioneers and Estate Agents Institute, 

34, Russell Square, W.C., 7.30 p.m. 
(Junior Members’ Meeting). Mr. H. A. 
Robertson, " Some Notes on the Assess- 
ment of Delapidations." 

Royal Institution. Albemarle Street, W., 
5.16 p.m. Prof. D. S. Watson, " Evointion 
To-day." (Lecture II.) 

Mechanical Engineers, Institution of, Tlie 
University. Edmnnd Street, Birmingham 
(Midland Section), 7.30 p.m. Mr. 0. H. 
Petford, " Eoonomio Oonsiderations on 
the Genenition of Steam for Power 
Purposes." 

(Tniversity of London, King's College. 
StTand, W.O., 5.30 p.m. Prof. W. W. 
Buckland, " The Classic Roman Law ; 
Recent investigatione." (Lecture IT.) 

( 'hemioal Society, Burlington House. Picca- 
dilly, W., 4 p.m. Annual General Meet* 
tug. Address by the President, Prof. W. 
P. Wynne. 

Friday. .March 28 ... Engineering Inspection, Institu- 
tion of, at the Royal Society of Arts. 
John Street, Adelphi, W.C., 8 p.m. 1, 
Annual (leneral Meeting. 2, Mr. B. B. 
Suencer^ " Inspection (Tlauaes in En- 
gineering Specifloations." 

Mechanical Engineers, Institution of. 
Storey’s Gate, Westminster, S.W., 6 p.m. 
Joint Meeting with the Institution of 
Civil Engineers to discuss report on 
Standard Tests for Hydraulic Power 
Plants." 

Royal lustitJ’tion, Albemarle Street. W.. 

9 p.m. Dr. H. Maclean, " Insulin." 
Chadwick Lecture, Council Oh^imber. Old 
0>unty Hall, Spring Gardens, S.W.. 8 
p.m. Mr. J. T. Quinton, "TBe Ssnitiijy 
Inspector in the Macthlnery of the 
Public Health Service.” 
l*hotographio Society, 35. Russell Square, 
W.O., 7 p.m. Cant. A. O. Buokham, " The 
Way of the Lovely Sky." 

Physfoal Society, Imperial rv>11ege of 
Science, South Kensington, B.W., 6 p.m. 
vEpgineers, Junior Institution of. 39, Vic- 
' toria Streep S.W., 7.30 n.m. Mr. A. J. 
Eimpson, " Wood Wall: Its Manufacture 
and Application.'' 

Chemical Industry. Society of, at the Tn- 
^Itutioii of Civil Engineers, Great 
George Street^ S.W.. 6 p.m. Mr. L. 
Andrews. " Kinetic -Electristion." 
iSouth Wales Section). Tnclinloal College, 
Swansea. 7.15 p.m. Address by Oaptain 
H. Vivian. 

(Glasgow Section), 39. Elmbank Oresoont, 
piaww, 7.16 p.m. Dr. J. A. OntMton, 
" Influence on -Chemistry* M the 

^w^t^nowle^ge BWed from Atomie 

SattRday, Martb 29 ... Lo<ndon &mty Connell, at 
the Horniman HnsenmSIforest Hill, S.E., 

3.30 p.m. Ifr. S, H. Wamn, •* Prehistoric 
Man and the * Land of Lyonesse.* " 
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NOTICES 


NEXT WEEKo 

Monday, Mabch Slst, at 8 p*m. (Cobb 
Lecture.) Dr. T. Hlatbr Prior, Director of 
liesearch, British Photortraphic Kesearch 
Abscoiation, “ Certain Fundamental Prob- 
lems in Photography.” (Lecture II.) 

Wednesday, Aprh. 2nd, at 8 p.m. 
(Ordinary Meeting.) Sir Lynden Macassey. 
K.B.E., LL.D., D.Sc. (Secretary to the 
Royal Commission on T.iOndon Traffic, 
1903-7), ” London Traffic." Lord Askwith, 
K.C.B., K.C., D.C.L., Cliairman of the 
Coimcil, will preside. 

Friday, April 4th, at 4.30 p.m. (Extra 
Meeting.) George Macaulay Booth, Direc- 
tor of the Bank of England and of the 
Booth Steamship Company, Ltd., “The 
Amazon Valley and its Development.” H. 
E. THE Brazilian Ambassador will preside. 

fA collection of specimens illnstrating the 
resources of the Amazon Valley will be on 
view in the Library from Friday, April 4th, 
to Thursday, April I8th.| 

Further particulars of the Society’s meet- 
ifigs will be found at the end of this number. 


COUNCIL. 

A meeting of the* (’ouncil was held on 
Monday, March lOth. Present : — 

Lord Askwith, K.C.B., K.C., D.C.L. (in the 
chair). Lord Bearsted, Mr. C. F. Cross, F.R.S., 
Bir William H. Davison, K.B.E., D.L., M.P., 
Mr. Ekiwaid Dent, M.A., Rear-Admiral James de 
Couroy Hamilton, M.V.O., Major Sir Humphrey 
Leggett, D.S.O., R.E., Dr. William H. Maw, 
M.ln 9 t.C.E., Mr. John Slater, F.R.I.B.A., Sir 
George Sutton, Bt., Mr. James Swinburne. F.R.S., 
Dr. J. Augustus Voelcker, M.A., and Sir Philip 
Watts, K.C.B., LL.D., F.R.S., with Mr. S. 

C.I.E. (Secretary of the Indian and 
Dominions and Colonies Sections). 

On the motion of Lord Boamted a vote 
of condolence and * sympathy with Sir 
Philip Magnus, Bt., on the death of Lady 
Magaufl, was passed 


Lord Askwith w€ms appointed to represent 
the Society on the occasion of the Jubilee 
Celebrations of the Physical Society of 
London on March 20th to 22nd, and at 
the Kelvin • Centenary Celebrations in 
London on July 10th and 11th next. 

Sir Frank Baines, C.V.O., C.B.E., was 
nominate<l as the Society’s delegate at the 
conference organised by the British Associa- 
tion for the Advancement of Science to 
consider further protection of sites of 
historic interest or of natural beauty against 
disfigurement or obstruction. 

Arrangements for papeiw and lectures 
were consideretl. 

Other formal bubiness was transacted. 


FIFTEENTH ORDINARY MEETING. 

Wednesday, March 19th, 1924; Lord 
Clinton, Forestry Commissioner, in the 
Chair. 

The following candidates were proposed 
for election as Fellows of the Society : — 
Agnew, Andrew, C.B.E., London. 

Anderson, Percy, M.B.E., Gerrard's Cross, Bucks. 
Lundie, John, D.So., New York City, (J.S.A. 
O’Brien, Arthur Matthew, F.C.S., Skewen, Glam. 
Parker, ('’harles, Nottingham. 

Summers, Daniel Henry, Portsmouth. 

Verma, Banwari Lall, Delhi, India. 

The following candidates were duly 
elected Fellows of the Society : — 

Arnold, James Ernest, F.R.G.S., London. 

Bethell, Lieut. -Colonel L. A. B., Ijindi Kotal, 
N.-W.F. Province, India. 

Bhatia, G. R., Dehra Dun, India. 

Hall, A. G., As 80 c.M.Inst.*O.E., Landi Kotal, 
N.-W.F. Province, India. 

Raley, Captain George Giles Emsley, B.A., M.(X, 
Toronto, Canada. 

Roberts, Lieut.-Golonel Sir James Reid, 
F.R.C.8., London. 

A paper on *‘The Forests and Slimber 
Supply of North America ” was read by 
Mb. K. L. Robinson, Forestry Com- 
missioner* 

The paper and discussion will be published 
in a subsequent number of t1he Journal. 
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INDIAN SECTION. 

F'hiday, Mabch 21rtt, i§24 ; Lord 
Laminoton, G.C.M.G., G.CJ.E., in the 
Chair. 

A paper on “ The Progress of Co-oporativo 
Hanking in India was read by Mr. Otto 
/Rothfeld, I.C.S. 

The paper and discussion will be published 
in a subsequent number of the Journal, 


GQBB LECTURE. 

Monday Evening, March 24th, 1924 ; 
Dr. T. Slater taicE, Director of Research, 
British Photographic Research Association, 
delivered the first lectuo of his course on 
“ Certain Fundamental Problems in 
Photography.” 

The lectures ^ill l)e published in the 
Journal during the suruiuer rece.ss. 


VISIT TO THE GUILDHALL. 

On behalf of the Fellows of the Society 
ami their ladies, the Council have gratefully 
accepte<l an invitation fi’oiii Mr. H. G. 
Ddwner, LL.B., a member of the Common 
Council, to inspect the Guildhall, ineliiding 
the Art- Gallery of the Coiporation of 
London, on Thursday, May 8th at 2.30 p.m. 

Sir Alfred (Jeorge Temple, F.S.A., will 
act as escort in the Art Gallery and Mr. 
I^eputy Alderton, C.C., in the (.'ouiicil 
Cliainber, Crypt and other [)laces of intc^mst 
in the Guildhall. 

Fellows desirous of availing themsehes 
of the invitation should inform the S<‘ci‘etary, 
lioyal Society of Arts, John Stivet, Adelphi, 
W.C.2., on or before May 3rd, mentioning 
the number of their pai*t>-. 

Those attending are requested to assemble 
at the main entraiir*e to the Guildhall in 
King Street, Cheapside, at 2.30 ]).m. 


PROCEEDINGS OF THE SOCIETY. 

DOMINIONS AND COLONIES SECTION. 

Tuesday, March 4th, 1924. 

The Rt. Hon. Lord Bearstbd in the Chair. 

Thb Chairman said that More he called upon 
Mr. Ooohrane to read the paper he had prepared, 
he would like to say that Sarawak was a field 
that inspired enthMasttf beoanse it oommemorated 
thoee tiaitB whioli had jgkle En^^d what she 
wae. Sarawak was heoyght into prominence 
by Sir James l^rooke, a popokurly-eleoted chief. 


elected by the natives who oould not rale them-- 
selves, bnt who knew the great traditions of the> 
British Empire in founding colonies. Therefore,, 
the lines followed in the establishment of Sarawak 
were very much like those of the old East India 
Company — private enterprise, and the flag follow* 
ing. The development of the oilfields in Sarawak 
was another creditable achievement of the same- 
kind. The company who had developed Sarawak 
was chosen by the late Sir Charles Brooke to dOi 
it, because they had a reputation in which he- 
believed. How great the enterprise was the- 
audience would realise as the paper was read.. 
They entered upon it entirely unassisted by any 
Government and not dependent on any Govern- 
ment either. The result had been one of which 
the Empire might be proud, and which, if he waa 
not mistaken, would make Sarawak one of the- 
brightest jewels in the crown of the Bptish Empire. 

The paper read was : — 

EMPIRE OIL : THE PROGRESS OF 
SARAWAK. 

By the Hon. T. G. Cochranb,^ D.S.O. 

On April lltli, 1023, a very interesting 
paper on ” Sarawak, its Resources and 
Trade,” by Mr. E. Parnell, was read before- 
the Society. In this, however, only a. 
brief mention was made of the petroleum, 
industry, and it is the purjiosc' of the present 
papier U> amplify' the information then 
given. 

The production of petroleum in Sarawak, 
in 1023 was about 560,000 tons, and thougli. 
this is not large in comparison with, say,. 
California or Mexico, it has this point of 
special intei*est and importance — ^that it 
is produced within the Empire. “ Tlie 
Oil Resources of the British Empire 
was the subject of a })aper read before tlie 
Society by Sir John Cadman on June 4th,. 
1920. In this the production from Sarawak 
for 1918 was given as '80^000 tons, making 
it a very bad fifth in the list of producing 
countries within the Empire. To-day 
Sarawak can claim to be by no means a. 
bad second - the lead, of course, still being, 
held by the great oilfields of Burma, tlie- 
work of many >'ears of development. 

The presence of oil seepages in the neigh* 
boiirhood of the Baram and Miri Rivers, 
had been known for many years More 
any active steps were taken to investigate- 
the possibilities of obtaining a oominerciab 
production from them. 

A series of more or less active seepages,, 
located a little inland from the origina.. 
Miri village, were actually eiqploited in. 
a primitive way by the Miri Malays. The»* 
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prooedim was to dig pits about three feet 
deep in the zone of seepages. Being in 
swarupy ground these pits filled with water 
on the surface of which the oil floated. 
This oil was skimmed off by the natives 
using gourds or cocoanut shells, and burnt 
for lifting their huts in ver>' primitive 
lamps, made froni any convenient vessel, 
such as an empty tin, a small gourd or 
even a bottle, using a strip of cotton or 
otlier doth to serve as a wdck. 

The bituminous i*esiduo or asphalt which 
was found at the seepages (the result of 
evaporation and oxidation) was also used 
by the natives for caulking their dugouts. 
Later the use for this purpose of damar, 
ail indigenous resin, and tlie importation 
-of kerosene oil combined to make the 
working of these seepages less advantageous, 
and interest was gradually lost in them. 

In the year 1909, however, the Anglo- 
Saxon Petroleum Company became suf- 
ficiently interested in the possibilities of 
the Miri district to inaK'e an application to 
the Rajah of Sarawak— -the late Sir Charles 
Brooke, ( J.C.M.G. — for a concession to 
ex))Ioit the oil resources of Sarawak. 

The Rajah in due coume granted to the 
company a concession on terms which were 
fair and satisfactory'' to both parties. One 
fiarticular stipulation wiiich the Rajah did 
make, and one which will commend itself to 
all subjects of the British Empire, is con- 
tained ia Clause 14 of the Concession, which 
i*eaiis as follows ; — “ The Company hereby 
covenants tliat during the continuance of 
the licences hereby granted it will not 
export any of the said mineral products 
which can be safely used as liquid fuel, so as 
to leave a quantity of less than 10,000 
tons (English measure) stored in the district 
aforesaid, and further that such quantity 
of ten thousand tons of liquid fuel shall 
be used only for the purpose of supplying 
the ships of the Navy of Great Britain or 
any of her Colonies.” The only exceptions 
which have been made in the carrying out 
of this patriotic wish of the Rajah have been 
that, for a period during and directly after 
the War, with the consent of the Rajah 
and the Admiralty, fuel oil was stored at 
Singapore instead of at Miri ; and that 
naval vessels of our Allies the Japanese 
were included in those which could be 
supplied from thak 10,000 tons of Sarawak 
oil. 

As a result of this concession being 
obtained it was necessary to arrange for a 


Geological Examination to be carried out., 
The geologist chosen for this purpose was 
Dr. J. T. Erb, now a Director of the Anglo- 
Saxon Petroleum Company. • • 

Between August and December, in the 
year 1909, Dr. Erb carried out a rapid 
reconnaissance survey in the northern part i 
of Sarawak, covering some 400-500 miles, 
and was able to report the existence at 
Miri of a dome -shaped, unsymmetrical 
anticline, with a steep Eastern fiank and 
numerous oil shows. He received very 
cordial assistance from the Sarawak Gk>vem- 
ment officials. 

In February, 1910, Dr. Erb returned to 
Miri, and after further investigation of 
that area, fixed the location of the first 
w'ell. 

In March, 1910, the first definite stops 
were taken which laid the foundations 
for the prest^nt successful petroleum industry 
of Sarawak. Mr. McAlpine, a Canadian, 
was selected from one of the already estab- 
lished oil fields in the Dutch East !^dies to 
proceed to Miri and ascertain what material, 
labour and foodstuffs would be required, 
and what could l)e obtained locally. It 
may be mentioned here that Mr. McAlpine 
is still at Miri, occupying the responsible 
]x>sition of Field Manager, and that much 
of the success that has l^een achievcnl may 
fairly be attributtnl to his efforts. 

At the time of Mr. McAlpiiie's first visit 
the village of Miri, together with that of 
Piijut, could only muster about 80 able- 
bodied men and youths. For provisions 
there were two Chinese stores, whose whole 
stock consisted of a few tins of bully beef ; 
everything else had to be imported. The 
Sarawak Government officials who were 
consulted reported that the coast was 
unapproachable from September to March 
on account of the monsoons, and that it 
was advisable to lay in a stock of provisions 
to last for at least six months during tjoAt 
period. ^ 

Mr. McAlpine returned to Singapore, where 
25 Chinese coolies were obtained And a 
50-ton lighter was bought. 'Hiia lifter. 
was packed with stores and towed , to 
Kuching, where a further labour forooi of. 
10 Malay carpenters and 20 oeqlies had 
been recruited. « 

At this time there was no regidar com- 
munication between Kuching and Miri 
by sea, but it was arranged with the €k>vem- 
ment that one or other of the old p^dle 
steamers which then ran between Kvidtihig 
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and Limbang nhould call once a fortnight 
at Miri on the outward voyage. The 
lifter wae towerl from Kuching to Miri by 
one of these boats, arriving there at the 
end of April. 

There was no accommodation available 
at Miri, and all hands set to work to build 
shelters for the Chinese coolies, the Malays 
being billeted on the natives. It is pleasant 
to record that these pioneers of a new 
industry in Sarawak h^ a most friendly 
reception from the natives, and were given 
every help anil encouragement by the 
Sarawak Government officials. The rig 
irons, boilers, etlgines and drilling tools 
were dispatclic^d from the Sanga Saiiga 
field in the Dutch East Indies in charge 
of Mr. Soiiter, an English driller, and arrived 
at Miri early in May. 

Great difficulties were eiicoimtered in 
bringing the material ashore ; the onlx* 
landing place was Inside the Miri river, 
and the only means of ])ropiilsion for the 
lighter was by pimting it with poles. As 
the river cun*ent was rather strong it was 
necesscu*y to take the lighter to sea on an 
ebb tide and bring it back on a rising one. 
The bar of the river is shallow, has no 
shelter, and only about a foot of water 
over it at low' water spring tides, so that 
the operations had to be nicely timed 
to avoid sticking on the bar with a valuable 
cargo, at the mercy of any sudden storm 
that might arise. In spite of these difficulties, 
however, by August nearly the whole of 
the drilling material and six months* pro- 
visions hod been safely landed w'ithout 
any serious mishap. 

The site for the first w'ell was located about 
a mile from the landing place, 260 feet 
above sea - level. The drilling boiler 
took 80 men with blocks and tackle three 
days to haul into position. Drilling com- 
menced on August 10th, the wire line and 
poles method, which had proved very success- 
ful in the Dutch East Indies, being used. 

Exactly two months later, on October 
10th, oil was struck at a depth of 447 feet, 
and the well product 4 tons of water-free 

011 per day. It was then deepened slightly 
to 510' feet, from which level it produced 

12 tons a day. The arrival of the fort- 
nightly, gteamer from Kuching was anxiously 
await^ to enable a cable to bO sent to 
London annoimcing this favourable result. 
The weather was sten^y and no steeuner 
appeared, so Mr. SouW- vplunteered to 
go on foot to Bnmei, soma 90 miles by the 


co€Mt route. He arrived in Brunei in four 
days, whence he took a launch to Labuan 
Island where there was a cable station,, 
and the good news duly reached London 
that oil in commercial quantities had been 
foimd in Sarawak. 

I have devoted some time to describing 
the initial difficulties which were met with 
and how' they were overcome, and though 
it may be thought that all thereafter would 
l:)e plane sailing, it must be remembered 
that the mere capacity to produce oil 
is of itself of no value commercially, unless- 
it can at any rate be stored as it is produced, 
and, still mons important, shipped to 
some market w'hore it can be sold. The 
progi'ess w'hich was made and the stej^s 
which were taken to meet theses essential 
requirements, I now j)ropose to describe. 
T will commence by giving some -details 
of tlie extension of the Miri field after 
the bringing in of tlui fimt w'ell. 

The succjesH of the fimt well, of coui*se, 
necessitated its l)eing shut in until storage 
coulil be erected. A second well was 
commenced in April, 1911. In September, 
Mr. H. Wyndham Jones, the first General 
Manager, arrived and took charge of the 
operations. He remained at Miri until 
1920, w'heti he was able to hand over to 
the i>resent General Manager, Major B. V. 
Benjamin, M.C., a vastly larger and more 
important enteriDriso than he had found 
nine years previously. The first steel 
storage tank of 4,500 tons capemity was 
completed in October and the production 
for the year was about 260 tons. 

In 1912 drilling was continued with 
only a moderate amount of success, tho total 
production for the year being 5,635 tons. 
During the year a small distillery- was 
constructed from old steel oil drums, and 
the crude oil treated to produce a straight 
nui benzine of .760 sp. gr., an intermediate 
kerosene product and a fuel oil of .900 ap.gr., 
which was used in a steam laimoh. The 
benzine produced was taken over by the 
Sarawak Government for use looaUy in 
street lamps and motor launches. Two 
further tanks of 4,500 tons capacity eckch 
were also completed. By the end of the 
year the staff comprised 19 Europeans 
and a native labour force of 424 Malays 
and Chinese. 

During 1913 drilling proceeded energetic- 
ally, but no very good wells were completed 
in the Miri field itself, A probable extension 
of the Miri field ■ to the north, however. 
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had long been recognised, and well No. 8 
was located at Pujut, and at a depth of 
1,402 feet came in flowing at a rate of 80 
to 100 tons a day. The production for 
the year was 26,067 tons and the staff 
had increased by the end of the year to 
26 Europeans, with 764 natives and Chinise. 

On April 18th, iOlS, the first shipment of 
Sarawak oil was made in two lighters, 
which were towed away from the Miri 
River. The exj^eriment was also tried 
later on of mooring a tanker off the Miri 
River to act as a floating storage tank. 
This, however, was not altogether a success, 
as the weather often made it impossible 
for a tanker to go alongside, and lighters 
had still to bo used. 

In 1914 further successful w’dls were 
drilled, although none of them were very 
large producer. The total production for 
the year was 64,610 tons, and the staff 
had increased to 29 Europeans with 969 
natives and Chinese. 

In August of that year the first attempt 
was made to lay a submarine pipt) line 
through which oil could Ixn pumped to a 
tanker lying at anchor in deep wat<*r. 
The proposed method was to float the line 
out in three sections, each about 4,500 
feet long. Tho pipe line was of 6 mches 
diameter, and the position of the .shore 
end was about 600 yards south of the 
mouth of the Miri River. Soimdings showed 
that to reach a depth of 24 feet of water 
a length of about 13,600 feet would be 
required. It was intended to tow the 
sections out in succession and couple them 
together with specially prepared short 
lengths of pipe as each section left the beach. 
The only reason for adopting this method 
of launching in sections rather than towing 
the whole line out in one piece, as was done 
with the lines subsequently launched at 
Lutong (of which a description will be 
given later), was this : the maximum 
length of level ground available at the 
spot selected was 4,500 feet, and thus 
to reach a depth of 24 feet of water three 
sections of line, each 4,500 feet long, hcul 
to be prepared on separate runways and 
towed out in succession. 

The first two sections were floated out 
successfully, but whilst the second and 
third sections were being connected up 
a sudden squall caused enough sea to get 
up to break the floating line some 200 
feet from the beach. All hppe of connecting 
up the third section was abandoned, and 


the floats, consisting of 8-gallon drums 
tied to the pipe at intervals, were out away 
and the line allowed to sink to tho bottom. 
The depth of water at the sea end was 
about 18 feet, which was sufficient for the 
time being. In spite of trouble with the 
flexible hoses which frequently broke, 22,765 
tons of oil had been loaded into tankers 
through the line by the end of the >ear. 

At the beginning of 1915, as was to be 
expected, and indeed down to the end of 
1919, operations at Miri were much handi- 
capped by shortage of materials and staff, 
and to an even greater extent by shortage 
of shipping and storage. 

In October, 1916, a topping plant on 
the Trumble system was completed on a 
site about 600 yards south of thc^ Miri 
river. This had a capacity of 600 tons a 
day, but in view of the war conditions, 
was only operatoil to ])rodiice fuel oil 
and distillate. During the time in which 
jit was in operation in 1916 it produced 
10,464 tons of liquid fuel. Tho existenct» of 
the topping plant enabled fuel oil to be 
produced for tho Navy, but this could not, 
of course, produced without also protlucing 
a distillate, consisting of the lighter fractions 
for which there was no demand niidor war 
conditions. At a time when every tanker 
was urgently required for the tran8i)ort of 
fuel oil or l)enzine to some theatre of war, 
it was seldom possible to 8i)are one for the 
carriage of distillate. 

Under these abnormal circumstances an 
abnormal course hati to be adopted. Distil- 
late had to be produced ; it was not wanted 
for war puri>osos, and tlie limited storage 
capacity >vas reqnhed for crude oil iuid 
liquid fuel. ]^e have all heard, I sup]K)se, 
how in pre-motor car days benzine, i.e., 
petrol, was regarded by oil producers as 
a dangeroiiB and undesirable waste product 
at a refinery, and how in consequence it 
was burnt in huge quantities to get rid of 
it. The Sarawak DistiUate, however, did 
not share this fate, but instead, the novel 
plan, which originated in the fertile brain 
of the Chairmah of the Company, 
was adopted of pumping it back agaip 
into the earth from which it had coine. 
Certain wells were selected, whioh were 
known to have almost exhausted the oil 
sands into which they had been drilled, 
and about 30,000 tons of distillate waa 
pumped back into them, the pump jmssure 
at times rising to over 100 pounds to the 
square in(^. Later on, in 1919, when stoniga 
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and shipping conditions liad become more 
normal, these wells were pumj^ed again, 
and I am pleased to^ say that it is estimated 
that about 14,000 tons of distillate was 
recovered in the form of a light crude. 

The total amount recovered was probably 
in excess of this, as the migratory ix>wers 
of oil are well known, and there wei'c 
evidences of this in the lighter crude which 
was produced from cei*tain wells some 
distance from those whose production, 
or father re-production, was actually 
nieasured. 

By the end of 1916 the condition of the 
6 inch submarine pipe line had become so 
bad that it was decided to lay an H inch 
lino at once. The comparativt^ failure of 
the first line, and the fact that Pujut had 
become quite an important producing 
centre, both pointed to the desirability of 
adopting the methods of launching wdiich 
liad already been 8ucc5e.ssfidl,\' employed 
in Mexico. This necessitated a stretch 
of level ground running inland from the 
sea to a distance equal to the length of 
the required submarine line. At Miri 
itself, as has already been state<J, there was 
no such stretch of ground available, but 
at Liitoug, some seven miles to the north, 
there was ample space, ft was also recog- 
nised that the promontory and sand banks 
at the mouth of the Baram River would 
give (jousidemble protection against the 
N.K. monsoon to tankers lying off Lutong, 
and soundings shewed that a greater depth 
of water eould be obtained at a reasonable 
distaiuv off the shore at Lutong than at 
Miri. 

, The first 8-inch line was successfully 
launched in September, 1916. The length 
was 11,760 feet, giving a depth of water 
at the sea end of 28 feet at low water spring 
tides. This tine is still in u.se, and thrt^ 
further lines have since been laid, a descrip- 
tion of which will be given later. The 
line was at once taken into use and oil 
pumped to it from the refinery at Miri. 

It HUS, of course, obvious that sooner or 
later the refinery would have to be moved 
from Miri to Lutong, so as to be near the 
tank, fann and sea loading line. An addi- 
tional reason was that, as originally erected 
at Miri to act as a topping plant, a gravity 
flow through had not been arranged for. 
Actually, owing to war conditions, the 
transfer was not oommettc^ until December, 
1918*^and the refinery ahle/to start 
up a^in at Lutong in July, 1919. 


As I have already pointed out, the progress 
of Sarawak during the period of the War, 
and for at least a year afterwards, was 
much hindered by a serious shortage of 
staff and materials of all kinds. 

The years 1919, 1920, 1921 were devoted, 
mainly to what I may term the consolidation 
of the x308ition already gained, and in 
building up the necessary resouroes in 
staff and ma^rials to make possible the 
greatly increased production reached in 
1922. Thus while 1919 shewed an increase 
over the previous year of 13,000 tons, 
1920 an increase of 60,000 tons, and 1921 
an increase of 68,000 tons, the year 1922 
was able to shew the remarkable increase 
of 204,000 tons — ^more than twice the 
production for 1921. The year 1923 has 
again shown a very marked increase over 
1922 of some 160,000 tons. 

The slide on the screen shews the {>resent 
Miri field. The first wells, it will be seen, 
were drilled rather close together and were 
mostly shallow. Well No. 1 I am glad to say 
is still producing about two tons of oil a day, 
while well No. 8 at Pujut, which was the 
first well to produce 100 tons a day, is 
also still producing some 18 tons a day. 

A better knowledge of thc^ geological 
structure, the result largely of a careful 
record of all well logs having Ix^eri kept 
from the very beginning, has enabled 
deeper drilling to be carried out successfully 
in areas where the sliallow sands of the 
original field were not found to bo oil - 
bearing. The .structure, as far as is known 
at present, comprises three anticlines with 
a N.E.-S.W. strike more or kiss in echelon. 

Recent deep drilling to the south of the 
old field has also given favourable results, 
so that a further extension of oil-bearing 
structure in that direction is anticipated. 

Extended geological examinations of other 
parts of the State have revealed many 
surface indications of oil, but drilling results 
have not so far been successful in obtaining 
oil in commercial quantities. h\irther test 
wells are now in course of drilling, and it 
is hoped that a further field or fields will 
be proved. 

Drilling and production methods call 
for no particular comment. They are, 
generally speaking, up-to-date, and every 
possible use is made of the gas produced 
on the . field, both under drilling boilers 
and for operating gas engines at the various 
pumping stations. 

All wells are now drilled with cable tools. 
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and Galifomiaii pattern rigs. The depth 
of wells varies from a little imder .1»000 to 
over 2,000 feet, and tests are now being 
made for deeper sands in the same area. 

At Pu jut a shallow field has been developed 
with wells from 300 to 400 feet deep, which 
produce a natural fuel oil with no constituents 
boiling below 200*^0. This crude is piunped 
direct to fuel oil storage tanks, so that if 
the Lutong refinery was completely des- 
troyed to-morrow a certain amount of fuel 
oil would still be available for naval or 
other purposes. 

To the south of the old Miri Field explora- 
tion wells drilled recently have given good 
results at over 2,000 feet, producing a 
crude oil with a higher percentage of lig^t 
fractions than are obtained from other 
parts of the field. 

A few wells have continued fiowing for 
long periods, but most of them are pumped. 
Central pumping iK)wer8 operated by gas 
engines are extensively use<l for pumping 
groups of wells, showing, of course, a very 
great economy over the pumping of 
individual wells by steam engines. 

Wells in the Miri Field have, generally 
speaking, a long life, and a typical production 
curve shews that after a rapid fall dmmg 
the first year the decline after that is at 
comparatively a very slow rate. 

The refinery at Lutong at present com- 
prises two units working on the Trumble 
83 rBtem of distilling oil by means of tubular 
stills, with a combined throu^put per 
24 hours of about 1,500 tons of crude oil, 
while a third Trumble unit is in course of 
erection. There is now a sufficient supply 
of gas from the field to enable the whole 
refinery to be run on gas instead of on fuel 
oil at night-time, when the requirements 
of the field are low. 

The properties of Sarawak crude oil were 
described in a recent paper read by Mr. 
James Kewley before the Institution of 
Petroleum Technologists, and 1 am indebted 
to him for the following chemical details, 
which may be of interest. 

The crude oil is a mobile liquid of the 
'naphthenic type, reddish brown in colour 
•and of an agreeable odour. Its chemical 
nature has not yet been fully investigated, 
but sufficient work has been done on this 
oil to shew that it is of a very interestmg 
type, and that it presents many possibilities 
for scientific research and technical develop- 
ment. This is particularly the case with 
regard to lubricating oils. 


The products of th« Miri crude at present 
being handled at the Lutong refinery are 
as follows: — 

(1) A benzine of final boiling iK)int 200®©. 
being about 14 per cent, of the crude. 
This benzine when tested in a variable 
compression engme lias been foimd to 
witlistand a compression ratio of 5.3 to 
1 , without a[)preciable detoiiaticHi, i.e.> 
without what motorists call “ pinking,*’ 
and is therefore a valuable product. 

(2) A kerosene of rather high specific 
gravity, which after refining can be used 
as a lamp oil, though not of the highest 
class, its best use being for internal com- 
bustion engines of the hot bulb or semi- 
diesel type. 

(3) A fuel oil of Admiralty quality and 
with a low setting point liaving the following 
properties : — 

Specific gravity at 15°C. . . about 0.930 

Flashpoint P.M. . . 175°F. 

Viscosity Redwood 1 at 70®F. 75 seconds. 

Viscosity Redwood I at 100®F 49 seconds 
Pour test A.S.T.M. . . . . below 20°C. 

Sulphur . , . . . . 0.4% 

Ash 0.01% 

Conradson Coking Test . . 0.7% 

The residual fuel oil is thus in every 
respect a good fuel, not only for burning 
under boilers, but also for use in Diesel 
engines. 

Having now given a short account of 
how Sarawak oil is produced and handled, 
and of the products from the Lutong 
refinery which are available for shipment, 
I would like to call your attention to the 
methods by which they are shipped. . 

The sea-loading lines at Lutong are the 
longest in the world, and are therefore 
perhaps of sufficient interest to merit a 
short description both of them, and of 
the methods by which they are constructed 
and laid down. 

The particulars of the four lines i^hich 


are now in 

xme are os 

follows : — 


No.l. 

No. 2 . 

Launched 

Sept. 1916 

April, 191fi 

Length 

11,760 ft. 

13,000 ft. 

Depth 

28 ft. 

32 ft. 

(L.W.O.S.T.) 

No. 3 . 

No. 4 . 

Launched 

Aug., 1921 

Sept., 1023- 

Length 

14,600 ft. 

14,510 ft. 

Depth 

(L.W.O.S.T.) 

36 ft. 

35 ft. 
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The third sea-loading line, launched in 
August, 1021, may be taken as an illustration 
of the methods employed, with slight 
^nations, in the construction and launching 
of all these lines. 

In view of the larger size and consequently 
deeper draught of modem tank shqis it 
was thought desirable to secure a depth 
of water at the loading terminal of not 
less tlian 36 ft. at low water. Soundings 
showed that to obtain this depth a length 
of about 14,600 feet (2J miles) would bo 
required. 

A clearing was^ first made through the 
jungle ill a straight line for miles from the 
shore to a width of from 8 to 10 yards. 
The actual width of the track necessary* 
for the pipe itself, of course, is only a few 
feet, but the risk of a heavy tree falling 
on the line, |K)Hsiblv when just ready to 
be launclied, has to be guarded against 
at all costs, and all big trees which would 
be a source of jjossible danger were also 
felled. 

The ground at the liack of Lutoiig is 
all 0at> though swampy, and a considerable 
amount of bridging was necessary to carry 
the track across streainis and ditches. 
As soon as the track was completed and 
levelled a light railway was laid down 
with a two foot gauge, referred to 
as the “ nuiway.” The steel pipe of 
S'' diameter was then distributed along the 
runway, making use, of course, of the rail 
track for carrying it. The next step was 
to screw the lengtiis of pipe together and 
inoimt the joined lengths on a series of 
small trucks distrilnited along the nmway 
track at intervals of aliout IH yards. To 
give additional strength to the sea end of 
the line, w’hich would liave to bt^ar the towing 
strain during' launching, the first 12 joints 
w^ere reinforced wdth “ river clamps,’' i.e., 
long sleeves made in two halves longitudi- 
nally and bolted on to the pij^e over the 
threaded couplings. After a careful ins{)ee- 
tion and hydraulic test the pqni was given 
a heavy coat of hot bitumastic anti-corrosive 
composition, and then wraj)i3ed round with 
a kind of roofing felt secm*ed in position 
with binding wire. On top of the felt 
came another coating of bitumastic and 
then lengths of ''nebong,'* a sort of palm, 
split into lengths of 20' or so were fastened 
lengthwiae to the pipei^nd securely bound 
in })o^on with whe. “ The object of all 
this wrapping is, of course, to pfotoot the 
steel pipe from the corrosive action of sea 


water, while the nebong battens protect 
the pj[3e covering from the abras^e action 
of the sea bottom over which it has to be 
dragged. 

The total weight of the line ready for 
launching was about 230 tons. 

Further preparations for launching en- 
tailed bolting an eye to the end of the 
pipe to receive the shore end of the towing 
hawser, and the construction on the shore 
of massive timber guide -{K>sts fitted with 
roliei's to keep the line as straight as possible. 
To keep the end of the pijie as much as 
possible from embedding itself in the sea 
bottom, a number of empty airtight drums 
were lashed to it. Some means, of coiurse, 
had to be adopted to ensure the pipe as it 
moved into the sea coming away from the 
trucks on which it rested. Actually a 
method was used by which the trucks left 
the >>ipe ; on the shelving shore the runway 
was made to dip steej)ly and the track 
diverted to the left. In this way each 
truck as it reached the dip ciame free from 
the [)ipe and was run down a siding out 
of the way of the other trucks. 

A signal mast and control platform were 
erected over the sea end of the lino, giving 
a clear view of the towing ships and of the 
whole length of the iiue. A code of signals 
was arranged whereby the movements of 
the towing ships could he controlled from 
the shore, and the towing started and stopped 
or accelerated and slowed down as occasion 
required. 

When all prej>arations liad l)een made the 
launch was arranged for H.W.S.T. on a 
fine calm day. 

A staff of 220 men in charge of 10 Euro- 
peans* were distributed along the runway 
to prevent derailments. 'IVlephone stations 
ill direct communication with the Signal 
Station, each with a European in charge 
were established at the 6,000' and 10,000' 
marks, so that in the event of a derailment 
or accident towing could be stopped im- 
mediately. 

The very great imi)ortauc4^* of making the 
most elaborate arrangements for control 
during the actual })eriod of launching will 
be appreciated when it is remembered that, 
while the construction and preparation of 
the runw'ay and pii)e line take many months, 
the actual towing out of the line may take 
less than an hour. 

A towing hawser some 0,000 feet long 
was secured to the eye at the end of the 
pipe line, and laid out by launches and 
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barges until a depth of water was reached 
At which it could be hauled on board a 
tug, which with a tanker, had come as close 
in shore as possible. 

On a signal from the shore being given 
the tug and tanker commenced steaiqing 
ahead on a course marked with buoys. 

Once the line was started it moved evenly . 
forward at an average rate of 3.17 knots, 
no derailments occurred, and the stop 
eignal was only hoisted when some 14,500 
feet of line had been siiceessfully laiuiched. 

To complete the submarine line for 
service 120 feet of flexible hose 8^ diam(3ter 
in 20 feet lengths is coupled to the sea 
end of the line by a diver and the other end 
attached to a buoy. Tankers arriving to 
take a cargo are mooi'cd as shewn on the 
slide. The actual position of some of the 
buoys depends on the prevailing wind at 
the time of year. The flexible hose is 
hoisted on board over the stern together 
with a submarine telephone liiie, which 
is in direct communication with the pump 
station on shore. Orders to commence 
and stop pmnping are given both by 
telephone and by signal, thus giving 
additional security against misunderstand- 
ings b(3 tween ship and shore. 

In spite of the great length of the sub- 
marine lines and the exposed position of 
the sea loading station in certain winds, 
their operation has been very successful, anil 
iluring 1923 115 ships were loadeil or 
bunkered without any mishai^s or serious 
delays. 

The approximate rate of loading for 
different products through these luies is : 
Liquid fuel, 190 tons per hour ; benzine and 
kerosene, 140 tp 150 tons jjer hour. 

The total quantity of oil loaded through 
‘ the submarine lines in 1923 was about 
530,000 tons. 

Sarawak Oilfields, Ltd., which now operates 
the petroleum industry of Sarawak, is 
a company incorporated in Sarawak, with 
its registered office there, and with two 
representatives of the Sarawak Government 
on its Board of Directors. 

« From the figures which 1 have given of 
production it will be appreciated that a 
large staff both of Europeans and of Asiatics 
is required. At the end of 1923 there were 
133 European employees, with 42 ladies and 
39 children. Also 190 senior Asiatic staff 
and 3,252 coolies. Miri itself has long 
ceased to be a primitive native village,and 
now poBseses motor roads, railways, eleotrio 


light, an automatic telephone exchange, 
far in advance of anything provided by the 
post office in London, clubs for European 
and Asiatic staff, a soda water and ice- 
plant, a farm producing milk, eggB.» beef, 
mutton, etc., a cinema, a school for European 
children and another for Asiatic children, 
a church, a golf course, and cricket, football 
and baseball grounds. 

The company also operates a lai‘ge sawmill 
on the Bakong river, a tributary of the 
Baram river, which produces large quantities 
of timber both for building purposes and 
for the construction of drilling rigs. 

From the information which 1 have given 
as to the progress of Sarawak, it will, 1 
think, be seen that it has now an established 
petroleum industry which has made great 
strides in the last few years, and which it 
is hoped will continue to increase in impor- 
tance as a producer of oil within the British 
Empire. 


DISCUSSION. 

The Chairman (Lord Bearsted), said that ht 
thought all those present would agree with him, 
after having heard the paper, that the subject was 
a very inspiring one, and showed that the age of 
romance was not dead yet. He wondered how 
many of them thought, when they travelled either 
in the motor car or the omnibus, of this fuel which 
nature liad provided, and which had been in the 
ground for perhaps thousands of years in remote 
parts of the world, but which had now been brought 
to the surface and conveyed these thousands of 
miles for the use of civilisation. Perhaps the 
audience lyould agree with him that the men who 
went out on these ventures and made far more 
than two blades of grass grow where one grew 
before, were benefactors to the world, and, if 
he might say so, deserved the success they attained 
in the shape of any monetary reward which could 
be got from petroleum exploration. 

There were two subjects embodied in the paper, 
one of them Empire oil, and the other the progress 
of Sarawak. He proposed in speaking to reverse 
this order and to deal with Sarawak first, ami with 
the question of Empire oil second. Many instructive 
incidents relating to the development of Sarawak 
had been mentioned by the author. He had 
spoken of the enormous advantage of experienoe 
gained in other fields for those who would f ttaok 
new ones. Then they had heard of the abnormal 
course that had to be pursued when ihe output of 
light products accumulated, owing to the Impossi- 
bility of shipping them during the war. Hethought 
it xttight be of interest if he gave the Society the 
financial results that ensued. Thirty thoimnd 
tons ol petrol were, roughly speaking, worth about 
£460,000, and it requii^ some courage to hdop8 
a method which hi^ been tried before; 
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but the alternatives were so serious that he was 
glad the thought occurred to himself, as Chairman 
of the Company at that time, to suggest to those 
on the spot that as the earth was the cheapest 
and safest form of store, the experiment should 
be tried of putting these superfluous products 
back into the earth. They had heard from the 
paper that it was a success, and he ventured 
to say that that was of great moment for those 
who had to deal with eruptive wells, occasionally 
giving an enormous supply which swamped the 
country, and instead cl being a blessing were 
a bane. As a result of that experiment at Sarawak, 
they now knew that they could put the product 
of those superfluous wells back into the exhausted 
ones, and yet be able probably to recover a good 
deal of the product afterwards when they required 
it. 

Another point arising from the paper was the 
question of refining on the spot. The author 
had told them that there was a sufficient supply 
of gas from the fields to enable the whole of the 
refinery to be run on gas instead of fuel oil when the 
requirements of the field were low. Could anything 
be imagined more unwise than to remove oil which 
could be refined at the point of production and 
take it away for refining purposes, as was done 
in some cases to a distance of thousands of miles ? 
The only possible reason for that unnatural proceed- 
ing must be political, and those Governments 
which imposed very high rates upon refined products 
and allowed crude products to be brought in not 
free of duty, but at a low duty, failed to recognise the 
economic loss which was caused by those proceed- 
ings, or he thought they would alter them. They 
had a great deal to be thankful for that certain 
neighbouring countries had pursued that course, 
because the progress of mechanical traction 
depended upon a large and cheap supply of fuel, 
and that was not possible, and never would be 
where uneconomic methods were used to produce 
it. The oil obtained at Pujut was quite extra- 
ordinary in its character. It was a natural oil, 
and in common with an oil produced in the centre 
of the Dutch East Indies, it was a solvent, 
when met with too resinously. There were 
few petroleum- sources in which light fractions 
were able to be taken off and a good liquid fuel 
to be left In the great majority of such cases, 
the taking off of the light products left a fuel 
of such great viscosity that it was impossible to 
use it, but this company had the advantage that 
a mixture of that fuel with heavy fuel made the 
latter marketable. Again, the quality of the oil was 
such as to enable it to be used in Diesel engines, 
and that was very important, because the Diesel- 
engins ship was the ship of the f utuze. The tonnage 
now ^milding throughout the worid showed that 
nesriy 40 per cent, of the vessels under oonstmctlou 
were for the internal combustion engine, and the 
production of oil was of enormous importsnoe, 
beoause^nsed for internal odjpbnstkm, it represented 
an economy of neqriy 8 to 1 eompaied»with using 
H under the boilm The latter was 6 barbarous 
method of using material, and he wondered 


what their successors a generation or two hence 
would say with regard to the foolishness of those 
in the past who had burned oil. It was satisfactory 
to know that at Sarawak there was a depth ci 
water at the loading terminal of 35 feet at low 
water, which meant that the laigest ships afloat 
could bunker tlieie. 

The Sarawak Oilfields, Limited, which now 
operated this field, was a company under the laws — 
the liberal laWs — of Sarawak, where, he believed, 
the income tax was unknown, and where directors, 
contrary to the methods in our own country, 
which ought to be altered, were at liberty to make 
proper appropriations for depreciation without 
let or hindrance. It was a pitiful thing that 
companies here were not allowed to make sufficient 
allowance for depreciation, but were charged 
income tax, not only on the supposed profits, but 
also on sums which should be put to depreciation, 
and which, in an oilfield, represented a real con- 
sumption of capital It was quite true tbut they 
received the proceeds of the oil, but it had to be 
remembered that that oil was never replaced; 
it had disappeared, and it should be written off 
as part of the capital if the company was to operate 
under the very best auspices. 

The author had told them that Miri was no longer 
a native village, and it would have been seen from 
the photographs that every amenity that the 
Directors of the company could afford was willingly 
given to the town. He knew the work of that 
Company; he could speak of it in a spirit of 
detachment, because he left it three years ago, 
and was now not in business at all, and he could 
say that the Directors had made it their business 
to see from the start that the employees who were 
carrying the flag abroad should have the best 
conditions in which to live and work, and should 
be provided for in their old age by the establishment 
of a large provident fund in which all of them shared. 
After a certain number of years all the employees 
in that company would find themselves amply 
provided for. 

The geographical position of this field bad been 
illustrated by means of maps, but it was very 
difficult to gather from them how important it. 
was. That this field was an immense asset to 
the British Empire none would dispute. The 
distance from Singapore was only 630 miles, 
less than three days' steam, and the distance of 
any other source from Singapore (except the Dutch 
East Indies, which was very close) was 3,933 
miles. In the light of these distances, the importance 
of this field to the British Empire would be better 
realised. From Hong Kong the distance was 
1,080 miles, and the representative of the Japanese 
Navy, who was present in the audience that after- 
noon, would be interested to hear that the distance 
from Yokohama was only 2,600 miles, while the 
distance from Yokohama to San Francisco, the 
n^ nearest source, was 4,660 miles. Thus they 
would see that it was a matter of very ^neat 
moment that the geographical advantages of. this 
position should be realised. Fersonally he feh 
persuaded that the distribution of oil waald, in 
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the fmai^ be guided by the proximity of the bases 
of production, and they would not see the terribly 
wasteful methods of transport which now pre- 
vailed, wherein oil was brought from very, great 
distances, when it might be obtained quite near 
<at hand. That was ptrtioulaily appropriate to 
Australia. Sarawak was only 4,350 miles from 
Newcaistle, N.S.W., and 4,430 miles from Sydney. 
The Australian Government — ^he assumed ' before 
they were aware of the largo production likely 
to be forthcoming from Sarawak — ^had arranged 
for their supplies from another source, from which 
Newcastle was 7,740 miles distant, and Sydney 
7,522 mileo. Therefore, Sarawak was splendidly 
placed for supplying the needs of neighbouring 
countries. All this, of course, had its political 
aspects too. The bearing of the development of 
this field on the Singapore base was a v€ty important 
one indeed. The Admiralty, of course, knew its 
business thoroughly, but probably it was not 
cealised that a field had been found in British 
territory, and, of course, under British control, 
only three days' steam away from Singapore. The 
question of the protection of Sarawak was an 
extremely important one from that point of view, 
lieoauso it was inconceivable that we could ever 
allow that wonderful field — ^as he believed it would 
be found to lie — to fall into enemy hands. He 
did not like to envisage an enemy in those waters. 
He had seen the evils in the oil scandals which 
had arisen lately in the United States, where it 
was aigued that Hawaii was a necessary port for 
the American Navy, in view of the fear of an alliance 
between Gieat Hiitain and Japan to attack the 
United States. That was a midsummer madness. 
Ho d^x'lined to believe — although he sup]K>Bed 
they must provide for every contingency — ^that 
the}'^ were going to see any alliance of that kind, 
any more than an alliance of the United States and 
Japan ior the purpose of invading the British 
Oolonies. He did not believe in it one bit. 

He now came to the question of the development 
of oil in the British Empire. As one who had 
made it almost the passion of his life to see that 
come about, he wished to utter the strongest 
proteet he could against the development being 
attempted by Governments. He saw with dismay 
the association of the Australian Government 
with the British Government for the purpose of 
developing oil in Papua and New Guinea. Hundreds 
of thousands of pounds had been spent, and no 
results obtained. He was thoroughly persuaded 
that the future of the British Empire depended 
on the efforts and ability of individuals, and he 
hoped everyeme in that room would protest if 
they got the chance — and the chance came at 
,the polling-booth — ^in the hope of di«niaAlitig the 
Gtovemment from entering into any such trade, 
especially a trade which had the immense risks 
of oil, and which would bring them into competition 
with all other companies and nationalities, involving 
sometimes, as had- been seen, the most grave 
political troubles. An instance of the kind arose 
in Egypt, and in that connexion he was glad 
to tee 8k Henry McBfahon, Gk)vernpient director 


of the Anglo-Egyptian oilfields, there that afternoon. 
The Egyptian oilfields were developed by British 
enterprise. They had been attempted by the 
Americans, and the only effect was that the 
Americans left the field water-logged, and it had 
not been possible to get it right yet, and he was 
afraid it would never be. Incidentally he would 
like to say that Sarawak was very fortunate in 
that the Government and the company worked 
h^nd-in-hand without the slightest fear of friction, 
because the remuneration of the Government 
was by means of royalties. He could not imagine 
anything more unfortunate than the participation 
of €h>vernment8 deriving their royalties from 
profits. That was a fruitful source of trouble. 
9ut to return to Egypt. Thanks to the prescience 
of Lord Kitchener, the Government took an interest 
in this case. Lord Kitchener laid it down at 
a time when there was no production there, and 
when it was doubtful whether there would be 
profits or not, that the Egyptians had to be con- 
sidered and that regard must be had to the future. 
That was quite right, but he (Lord Bearsted) did 
not think anybody ever contemplated that when 
success was attained the Egyptian Government 
should go into business themselves in oppositiem 
to the Company in which they had got an interest. 
The result had been very extraordinary indeed. 
The Government had attained no success whatever, 
but they had spent, he should think, at least 
half a million in trying for it, and it only showed 
again that these ventures were much better left 
to private enterprise, because individual Directors 
who were responsible for the public money were 
much more likely to exercise care than the Govern- 
ment. He sincerely hoped and firmly believed 
that in Sarawak, as elsewhere, it would be proved 
again that trade invariably followed the production 
of oil, and that Sarawak would not only be a great 
centre for oil, but that the trade done there in the 
future would eclipse anything that the noble and 
enterprising founder of the Colony ever foresaw. 

Lt.-Col. Sib Peboy Cunynouame, Bt., O.B.E., 
said that he was afraid he could not tell the meeting 
very much about the progress of Saiawak aa it 
^as to-day, because he left it in 1900, and at 
that time he thought the Company had only 
just obtained their concession. The country had 
not then the great advantage of the genius and 
foresight of Lord Bearsted and those who w^re 
assisting him in its development, but they^ had 
nevertheless, a certain amount of European 
capital. They had the gold mines, whiob 
ior a long time yielded a high profit. Theea 
had now been closed down. It was a country, 
however, which was potentially very rich, and, ol 
course, as they knew, after hearing the lecture 
and also the most illuminating address whioli 
Jjtxd Bearsted had given, immense possibilities 
awaited its development. When he was in Sarawak 
he was in the service of the late Bajah, Sk Charlea 
3^tx>ke, a man for whose memory he had a great 
esteem. He was a man who regarded his countiy 
and his people te a sacred trust, and wImo 
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he came to consider any question connected 
with Sarawak, the Rajah always asked himse[f 
first the question whether this would be to the 
advantage of the country itself and of its 
people. Of course his actions were criticised, 
and supposed to be too conservative. People 
said that if European capital had been allowed 
to operate earlier the development of the 
country might have been quicker. But the 
answer to that was that when the present Rajah 
came into this inheritance, on the death of his 
father, he found a country which was unencumbered 
with debt, whose taication was light, and whose 
population was loyal and absolutely devoted to 
the Brooke regime. They were fortunate to-day 
in the inhabitants they had in Sarawak. *The 
generally-accepted idea of the Malay was that he 
was rather a treacherous and bloodthirsty 
individual. Personally the speaker had never 
found him so, but, on the contrary, a very lovable 
person; who was capable of showing loyalty and 
devotion to the European whom he knew and 
trusted. The Malays had thoroughly proved their 
lojralty to the British Rajah. In the days of the 
Chinese insurrection, when the Rajah was himself a 
fugitive, and had to throw himself on the protection 
of this subject race, the Malays rallied round him 
and protected him until such time as a force could 
be got together which could drive the Chinese out 
of the country. This was the more remarkable 
because the Chinese insurrection was not directed 
against the Malays at all, but against the whites. 
The action of the Malays was a proof of what 
could be done when natives trusted and liked 
Europeans. He thanked the lecturer and Ix)rd 
Bearsted for what they had said. To him it had 
been most interesting, because it had enabled him 
to follow the progress of the country in a way 
that he had never been able to do in reading about 
it in pamphlets and books. 

8ib EIbitby MoMahom, G.C.M.G,, G.C.V,0., 
K.C.I.E., C.S.I., said that they would all agree 
that the Society had been given a most interesting 
description of the biith and growth of Sarawak. 
Nowadays they heard so much about oil that 
anything connected with its production must be 
of interest. But the Sarawak field that they had 
heard of that evening was a very much more 
important one than might be assumed from its 
actual sise. As the Chairman had said, it owed 
its importance to its geographical position. Oil 
was now becoming the predominant motive power 
of the worid, and this wds especially the case at 
sea. The geographical position of oil-fields in 
relation to trade routes was becoming a more and 
more important question, Lord Bearsted had 
referred to his own connexion with the Anglo- 
S gy^ t ian oil-fields. Egypt during the war was 
caH^ — ^the Clapham Junction of the worid. 
It was very fortunate that just alongside 
that' Clapham Junction of sea-bome traffic 
there :,was a very usefl^ and productive oil- 
field, which wM worked^* at great p r es su re 
to meet the neoessitieB of the Wa>, and pro- 


duced about 5,000 tons a week. That was at- 
a moment when ships were not obtainable, and it 
was a very difficult matter to convey oil to 
Egypt. That supply of 5,000 tons a week 
came in very useful indeed, not only to 
industry, but to the British Government. 
There was now another Clapham Junction of 
equal importance in the world, some people would 
say of even more impoitance. This Clapham 
Junction was the Malay States and Singapore, 
and they had been hearing that evening of a 
conveniently-situated oil-field, not very far from 
that strategic centre. It was a very fortunate 
thing to find oil-fields under British control close 
to these great junctions. Yet, after all, it was not 
entirely a matter of fortune. It was the result of 
shrewd and far-reaohing vision and of bold enter- 
prise, and he would let the Society into a 
secret. They were indebted for that vision and 
that enterprise to Lord Bearsted, the Chairman 
of that meeting. 

Mb. Byron Bbenan, C.M.G. (late Consul- 
General for Shanghai), proposed a vote of thanks 
to the reader of the papei, and to Lord Bearsted 
for taking the Chair. He was sure the Society 
had heard the lecture, not only with interest, 
but with pleasure, because the lecturer had invested 
an uninteresting subject like the production of 
oil with a certain atmosphere of romance. They 
all liked to know whence came the products which 
many of them used, and all of them used oil in 
different ways. Some used it for motor cars, 
others for lamps, others again in humble ways 
to stimulate the growth of hair or to remove 
grease spots from waistcoats ! But they were 
all interested in the subject. He thought that the* 
author of the paper might be a thorn in the side 
of the Chancellor of the Exchequer if he drew any 
of them away to that happy land where they 
escaped income tax. They were much indebted 
to Lord Bearsted for sparing his valuable time to 
oome there that day. In anything connected with 
petroleum his name was a household word. He 
had given them a hint what to do with their surplus 
goods', namely, to put them back into the earth, and 
he imagined that he bad got the idea from watching 
the squirrels in Regent's Park ! 

The resolution was carried unanimously. 

Mb. Coobbanb said that he was instructed by 
Lord Bearsted to reply on his Lordship's brhali 
as well as his own. As far as he himself was 
concerned it had been a great pleasure to endeavour, . 
however inadequately, to give some idea of the 
present position of the Sarawak oilfields, and any * 
who had foqnd his paper dull had at any rate had 
the advant^ of hearing a speech from Lord 
Bearsted in which he had dealt with a number of 
other places besides Sarawak, which were perhaps 
of more general interest to the audience. 

He wished to thank Mr. Brenan and the audience * 
on behalf of Lord Bearsted and of himself for the * 
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very kind way in which the vote of thanks had been 
proponed and accorded. 

Mr. H. Wyndham Jones writes: — 

In the early part of his paper Mr. Cochrane men- 
tions that Sarawak Government officials reported 
the coast near Miri to be unapproachable from 
September to Mftroh, viz, — the North-east 
Monsoon season. 

Later, he states that during 1923 no less than 
530,000 tons of petroleum were shipped from Miri 
in 115 tank vessels, which means an average of 
1,450 tons a day or a tank vessel every three days 
or so. 

This shipment of petroleum is not effected only 
during the favourable monsoon season, but must 
of necessity be carried out throughput the year. 
Ill addition, it is necessary to ship to Miri in the 
course of the year, several thousands of tons of 
drilling material, casings, pipe lines, machinery and 
general supplies. These shipments also must be 
made continuously throughout the year, but are 
seldom made on tank vessels, for various reasons. 

Those of the audience who are acquainted with 
the Indian Ocean and China Seas will know that 
the fury of the monsoons has not abated. The 
Fort of Miri is still an open roadstead with but a 
slightly curved beach-line, and entirely exposed 
to weather coming from the west, the north and 
the greater portion of the north-east quadrant. 
Mr. Cochrane has mentioned that the bar at the 
mouth of the small Miri River carries only 6ne 
foot of water at low water spring tides. Tt happens 
also that '' tides " at Miri are peculiar in so far 
that in general there is but one high tide during 
each 24 hours, although during slack " or neap 
tide periods a slight supplementary tide is some- 
times noticed ; under these conditions all incoming 
cargoes have to be handled. 

The foregoing observations are intended to 
emphasise the difficult conditions which have to 
be faced at Miri and the high grade of efficiency 
that is organised and maintained to cope with the 
shipping side of the business. 


OBITUARY. 

William Henry Maw, LL.D., M.Inst.C.E. — 
Dr. William Henry Maw died after a very brief 
illness at his residence in Addison Road, Kensington, 
on March 19th, at the age of 85. He v^l be greatly 
missed at the Royal Society of Arts, where he was 
a regular attendant at meetings of the Council 
and of the Finance Committee. He joined the 
* Societ}' in 1890. In 1911 he was elected a member 
of the Council, on which he served until 1914, 
and again from 1917 onwards. In 1919 he was 
appointed one of the Society's Treasurers, an 
offloe which he held up to the time of his death. 

Dr. Maw was Isom at Scarborough* in 1838. 
After spending ten years in the works of the Great 
Eastern Railway at Stratford* in 1866 he joined 
the staff of Bughieering, of which he continued' to 


be a joint editor all the remainder of his life. In 
addition to this work he practised as a consulting 
engineer, and he took a keen interest in the work 
of various technical institutions. He was President 
of the Institution of Mechanical Engineers in 
1901-2, and of the Institution of Civil Engineer^ 
in 1922-23. He assisted in the formation of the 
Engineering Standards (bmmittee in 1901, and 
he was a member of the Royal Commission for the 
St. Louis Exhibition in 1904. During the war he 
served on the Advisory Panel of the Munitions 
Inventions Department of the Ministry , of 
Munitions. 

Dr. Maw was a very keen astronomer and micro- 
soopist. He was at one time president of the Royal 
Astronomical Society and of the British 
Astronomical Association. He was the author pf 
a paper on “ Double Star Observations," and of a 
book on ** Recent Practice in Marine Engineering," 
and was joint author of " The Waterworks of 
London " and " Road and Railway Bridges." 
He received the honorary degree of LL.D. from the 
University of Glasgow in 1W9, and last year the 
Iron and Steel Institute awarded him the Bessemer 
medal. 


NEW INDUSTRIES FOR MALAYA. 

Extensive e.x|)eriments in the cultivation of 
crops other than rubber and coconut are being 
conducted by the Department of Agriculture 
of the Federated Malay States and the Straits 
Settlements, writes the United States ('onsul 
General in Singapore. I'ho object is to determine 
what crops, especially those of quick maturity, 
are most suited to native production. The step 
is indicative of the increasing interest thioughout 
Malaya in the development of more diversified 
production as a result of the recent rubber and tin 
depressions and the conBeijiient i-estriction in 
export acreage. 

An area of 460 acres on a new plantation at 
Serdang has been cleared for the purpose and 
divided into legular blocks for the planting of 
various c.i*ops. C.'iircful records ai-e to be kept 
and experiments on short-duration cro^is will be 
repeated until definite data are obtained. At the 
present time there are over 100 different species 
of plants on the plantation and a large number 
of different varieties of the same species in a number 
of cases. The principal crops included in the plan 
with the approximate area allotted to eaob, are 
the following : African oil palm, 50 a<*re8 ; limes, 
50 acres ; sugar, including 23 varieties of Malayan 
and Javanese canes, 25 acres ; kapok, 50 tu-ree ; 
sisal hemp, 25 acres; Mauritius hemp, 26 acres; 
manila hemp, 4| acres ; roselle Hbre, 3 acres ; coffee, 
including robusta and five different Javanese 
varieties, 10 acres; croton- oil, 9 acres;* candle nut, 
8 arras; cocaine, 5 acres; papaya, 2 acr^; and 
bananas, 437 numbered lots oomprising approxi* 
mately 125 varietirs collected from various sections 
of the .Malay Peninsula. The nurseries are well 
stocked with material for planting to carry out Nie 
present programme. 
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THE EGG TRADE OF EGYPT. 

Accarding to reliable unofficial estimates, writes 
the United States Consul at Alexandria, the produc- 
tion of ^ggs in Egypt is approximately 160,000 
oases per annum, each case containing 1440 eggs. 
About 70 per cent, of this production is exported. 

For commercial purposes Egyptian eggs are 
divided into three classes. Fayoum eggs, produced 
in the fertilo province of Fayoum, south-west of 
Cairo, constitute the first class. Because of their 
relatively large size they sell at higher prices than 
any other eggs. Beheri, or Delta, eggs, produced 
in the triangular area between the two branches 
of the Nile below Cairo, constitute the second class. 
The third and lowest-priced class consists of Saidi, 
Of Upper Egypt, 

The principal purchaser of Egyptian eggs is the 
United Kingdom, which takes more than 90 per 
cent, of Egypt’s total exports of this commodity. 
The following table, compiled from official Egyptian 
customs statisti(ts, shows the quantity, value, and 
destination of eggs exported from Egypt in 1021 
and 1922 


^rom South America to plant in Sydney, and since 
then many attempts have been ma^ to grow 
cotton in Australia. The first bale of cotton 
exported from the Dominion was produced in 
Queensland in 1862. With the help of premiums 
I>aid by the Government and the high prices ruling 
as a result of the American C^vil War, production 
increased and, in 1871, shipments from Queensland 
amounted to 2,(102,100 lbs. Subsequently, the 
industry declined, and, with the exception of a 
slight revival in 1 890, remained practically dormant 
until the last few years. Considerable interest 
has now been again aroused. The Queensland 
Government are encouraging the growth of the 
industry bj*^ providing cotton seed free of charge 
for planting purposes, and by paying farmers 
a guaranteed price for seed-ootton ; assistance 
is also iKiing nuidcred by the Biitish Cotton Growing 
Association. In 1922, an area of 7,000 acres was 
planted with cotton in Queensland ahd the yield 
of seed-cotton by the end of August had amounted 
to over 6} million lbs. Mr. Johnson .disetusses 
the problems confronting the planter in the various 


1921 


1922 


‘|- 


Destination. 


United Kingdom 

British Mediterranean po.sHeHsionM' 

France 

T’alestine 

iSpain 

Syria 

Turkey 

Other countries 

Total 


Number in 
thousands. 

Value. 

1 

87,900 

LE 

020,310 

229 

; 890 

1,099 

6,803 

322 

i 1,133 

1,194 

j 4,108 

60 

, 218 

72 

1 288 

275 

j 903 

91,801 

j 339,779 


Number in 
thousands. 

Value. 

1 

LE 

160,907 ! 

603,979 

72 ; 

194 

2,881 

9,378 

80 

272 

39 

130 

82 

287 

191 1 

531 

1 160,252 1 

614,777 


LE-:=£I (»8. 6|d. 

.\ctive shipments of eggs from Egypt begin in 
November and continue until July. Maximum 
shipments occur from January to April. Eggs are 
usually shipped by Alexandria produce exporters 
either on consignment or to agents on a commission 
basis. 


COTTON GROWING IN AUSTRALIA. 

An article dealing with the present position of 
cotton-growing in Australia and the possibility 
of the i Dominion becoming an important source 
of supply, is published in the current issue of 
the ** Bvdletin of the Imperii^l Institute.'* The 
author, Mr. W. H. Johnson, who was at one time 
Director of Agriculture in the Southern l^ovinoes, 
Nigeria, recently paid a visit to Australia to report 
on the^ suitability oi( diffpSent parts of the country 
for cotton cultivation. •.* 

In 1788, Governor E^hilip brought cotton seed 


regions where cotton growing has been proposed, 
and concludes that the soil and climatic conditions 
in large portions of Queensland, Northern New 
South Wales, North-West Australia, and in the 
Irrigation Settlements of .Victoria, New South 
.Wales, and South Australia, are well adapted for 
cotton (ailtivation, hut carefully conduct^ trials 
will be necessary to decide whether the crop can 
be grown profitably on a large commercial scale. 


WATER POWER RESOURCES OF THE 
DUTCH EAST INDIES. 

In his recent report on the Economic Situation 
of the Netherlands East Indies, the British 
Commercial Agent at Batavia states that the total 
water power available in the Netherlands East 
Indies amounts to ff,6()0,(M)0 h.p. divided amongst 
the various islands, of which Java possesses 600,(X)0, 
Sumatra 2,000,000, Borneo 2,000,000, and Celebes 
1,000,000 h.p. Of this total only 00,000 to 70,000 
h.p. has up to the present been exploited. 
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In the above schedule New Oiunea has not 
been included; the power exploitable in this 
island alone amounts to 5,000,000 h.p. 

The harnessing of water power and the erection 
of olootrio generating plants are stimulated in 
Java by the abundance of cheap labour available, 
and by the plentiful supply of building materials 
which may be obtained locally. Nearly all oon> 
cessions granted are for medium and high falls, 
that is to say from 60 to 200 metres. The two 
types of water turbines which are at present 
exclusively used are the Peltbn wheel and the 
hVanois turbine. With very few exceptions, 
all installations now being erected are of Swiss 
or German origin. 

No attempt has yet been made to harness low 
falls of water, owing to the large initial capital 
outlay entailed thereby, although the water supply 
available at the Asahan, Ombilin and other rivers 
in Sumatra, which would necessarily be low falls, 
have been completely surveyed, and will no doubt 
be developed as soon as money is more plentiful, 
and the large capital required can be found. 


MEETINGS OP THE SOCIETY, 


Obdinaby Mbetinos. 

Wednesday evenings, at 8 o'clock : — 

Atbxl 2. — Sib Lyndbn Maoassby, 
London Traffic.” Loan Askwith, 
K.C.B., K.C., D.C.L., Chainnnri of the 
Ccmnoil, will preside. 

.A PHIL 4 (M<iii<lay nt 4.3(1 p.m.). (Ihjojwjk 
iMA<!AiiLAV Booth, Diivctor of the Bank 
of England aiirl of the Booth Stt'Hinship 
(■o.. Ltd., “The Amazon Valley and Its 
l.)evt»lo])ment.” H. E. the Brazilian 
Ambassador will preside. 

April 9. — ^Frank Hopb-Jonbs, 
Vice-Chairman, British Horologica] Insti- 
late, ” The Free Pendulum.” Professor 
C. Vernon Boys, F.R.S., will preside. 

April 30. — Briqadibr-Gbnebal Sir 
Henry Maybury, K.C.M.G., C.B., Direotor 
General of Roads, Ministry of Transport, 
” The London Dock District and its 
Roads.” 

May 5 (Monday). — ^T. Thorne Baebb, 
” Photography in Enduatry, Science and 
Medicine.” 

May 7.— J. Robinson, M.Sc., 

F.lnst.P., Head of Wireless and Photo- 
graphy Department, Royal Aircraft Estab- 
lishment, Fambbrou^, ” Wireless Naviga- 
tion.” Admiral of the Fleet Sir Hbeby 
Jaoeson, G.C.B., K.C.V.O., F.R.S., will 
preside. 


May 14. — 

May 21. — Professor C. Vernon Boys, 
F.R.S., ” Calorimetry.” (Trueman Wood 
Lecture.) 

May 28. — ^Mrs. Arthur MoGrath (Rosita 
Forbes), “The Position of the Ambs in 
Art and Literature.” Lord Askwith, 
K.C.B., K.C., D.C.L., Chairman of the 
Council, will preside. 


Indian Sbotio.v. 

Friday afternoons, at 4.30 o'clock ; — 

May 2. — Jocelyn F. Thorpe, C.B.B., 
D.Sc., Ph.D., F.R.S., F.I.C., F.C.S., Pro- 
fessor of Organic Chemistry. Imperial (V)llege 
of Scient^e and Technology, ” Chemical 
Research in India.” 

Date to be hereafter announced : — 

Bhupbndra Nath Bash, M.A., Vice- 
Chancellor of Calcutta University, “The 
Vedantic Philosophy of the Hindus.” 


Dominions and Colonies Sbotion. 

Tuesday, May 27, at 4.30 o’clock.— C. 
Gilbert Cullis, D.Sc., M.I.M.M., Professor 
of E(‘(>noinii* Mineralogy, Imperial C/ollege 
of Science and Technology, “The Geology 
and Mineral Resources of Cyprus.” 

Wednesday, June 4, at 4.30 o'clock. — 
The Rt. Hon. Sir Frederick Lugard, 
G.C.M.G., C.B., D.S.O., D.C.L., LL.D., 
British Member Permanent Mandates 
Commission, League of Nations, “The 
Mandate System and the British Mandates.” 

Monday, June 16, at 4,30 o’clock. — 
C. V. Cobless, M.S(\, LL.D., “The Mineral 
Resources of Canada: The Pre -Cambrian 
Area.” 


Cobb Lbotubbs. 

Monday evenings, at 8 o’clock : — 

Db. T. Slathr Priob, Director of 
Research, British Photographic Research 
Association, “ Certain Fundamental 
Problems in Photography.” Three Leotuies. 
March 24, 31 ; April 7. 

Syllabus. 

Lbotubb it : March 31.— Hardeniiig of gelatiii. 
Ordinary fixing and acid fixing baths. 

Medium free silver halide. Gelatine as a re- 
tarder of development. Black and grey silver 
isMges. Coloured silver images and silver oolonr 
.scale. Production of coloured images Gelaline 
as a senaitiier. 
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LacTURK HI : Afril 1. — Photohalides and the 
▼iaiUe image. Sensitising action ol silver ions. 
Latent image. Duplication of light action by 
chemical agents. Silver halide grain as the unit. 
Sensitive centres on the grains. Nucieus exposure. 
Nature of the sensitive centres. 


MEETINGS OF OTHER SOCIETIES 
DURING THE ENSUING WEEK. 

Monday. March 31 Farmers’ Club, at the Sur- 
veyors’ Institution, Great George 
Street. S.W.. 4 p.ni. Mr. J. Wyllle, 
*' How to adapt the Methods of Farm- 
ing to the changed conditions of 
Agriculture.” 

British Architects. Royal Institute of, 9. 
Conduit Street. W., 8 p.m. Mr. H. S. 
Goodhart-Keudel, ” English Gothic 
Architecture of the 19th Century.” 

Electrical Engiiieerh, Iiistitutioii of. Vic- 
toria Embankment. W.C.. 7 p.m. (In- 
formal meeting). Mr. F. Gill. ” Econo- 
mics 111 Engineering.” 

Society of Gheinical Industry and Insti- 
tute of Cbemihtr.v. Joint Meeting, at 
Institution of Mechanical Engineers. 
Storey’s Gate. H.W., 8 p.m. Films oi 
” Coal and its Products,” and ” Heavy 
Chemicals.” 

Actuaries, Institute ot. Staple Inn Hall. 
Hoiborii, VV C 0 p m. Dircunsiou or 
” llie Inclusion of Disability aiifl 
Fatal Accident Bcneflta in I.ile Assur- 
ance Contracts.” 

Tvesoav. April 1 Royal liibtitution, Albemarle 
Street. W., 5.16 p.m. Prof. G. Gordon. 
’’Ballads.” (Lecture II.) 

Civil Engineerb, Institution of, Great 
G^rge Street, S.W., 6 p.m. (1) Mr. 
D. H. Remfry. ” The Interaction In 
Bridgework ot the Deck System on the 
Main Girders, and the consequent 
modiftcation of stresses therein.” (2) 
Prof. C. E. Inglis, ” Theory of Trans- 
verse Osc'illations in Girders and its 
relation to ii\ e-load and impact allow- 
ances.” 

Alpine Club, 23. Savilc Row, W.. 8.30 

S ni. Mr. R A. Fraaer, ” A Plea for 
ountaineenng in Central Spitaber- 


Photograpbiu Society, 35, Russell Square, 
W.C.. 7 p.in, ” The Making of a Topi- 
cal Film.” 

Zoological Society, Regent Park, H.W., 
5,30 p.m. (1) Mr. O. Thoinas, and other 
European Mainalogists, Nomina Con- 
servanda in Mammalia. (2) Dr, W. N. 
F. Woodland, " On a new Species of 
Cestode of the OetiUb CaryophyllapuCt 
from an Egyptian Riluroid. (3) Dr, C. 
H. Joh. Petersen, ” The Necessity for 
Quantitative Methods in the Investiga- 
tion of Animal Life on the Sea 
Bottom.” (4) Prof. R. T. Leiper. ‘’An 
Account of the Parasitological Work 
at the Socl'ety'a Gardens.” 


Wednesday, April 2 London County Council, at 
the Royal Society of Arts, John Street, 
Adelphi, W.C., 6 p.m. Sir Naplor 
Shaw. ” Modern Meteorology.” ( Lec- 
ture VI.) 

Electrical Engineers. Institution of, Vic- 
to^ria Embankment, W.C., 6 p.m. 

(Wirelebs SeoMon). Messrs. M. Thomp- 
TOn and A. 0. Bartlett, "Thermionic 

^Valves with Dull-Bmltting Filaments.' 

British Decorators. Institute of. Pain- 
terb Hall. Little Trinity Lane. E.C.. 

Annual General meeting. 

Civil Engineers. Tiuittltution of. Great 

Analysts, Moiety of. at tht 
B«W»ob Hoom 
Ploeuytly, W.. 8 p.ai. (i) Mr. j 


Golding, Report on The World's Dairy 
Congress held at Washington, D.O.. 
U.8.A. (2) Messrs. L. H. LampUt. 
E. B. Hughes, and M. Bogod, “The 
Routine Examination of Dairy Pro- 
ducts with special reference to the 
Mojonnier Tester.” (3) Dr. J. C. 
Drummond. Miss M. Q. Palmer, and 
Miss D. E. Wright, ” Experiments on 
the Absorption of Copper following 
the Consumption of Vegetables con- 
taining Copper Sulphate. (4) Messrs. 
J. H. Lane and L. Eynon, ” Deter- 
luination of Sugar in Urine by means 
of Fehling's Solution with Methylene 
Blue as Internal Indicator.” (6) Miss 
P. H. Price, ” Attempt to extend 
Mitchell’s Colorimetric Method to the 
Catechol Tannins.” 

Tbprsdai, April 3 Aeronautical Society, at the 
Royal Society of Arts, John Street, 
Adelphi, W.C., 5.30 p.m. Colonel the 
Master of Sempill, ” The British 
Aviation Mission to the Imperial 
Japanese Navy.” 

Royal Society. Burlington House, Picca- 
dilly, W.. 4.30 p.m. » • 
Aiitiquarieb. Society ot, Burlington 

House, Piccadilly, W. 

Linncun Society, Burlington House. 
Piccadilly. W., 5 p.m. (1) Mr. C 
^ Turner, " Further notes on the develop- 

ment of Siaurastrum Diekiri van 
parnllelvm nordst." (2) Dr. H. S 

Holden, " On tyloses and cavity pareii- 
(hyma in Fcnih." (3) Dr. H. S. 

Holden and A. Evelyn Chesters, ’’ On 
the bpedling anatomy of certain 

-neeies of Luninus.'’ (4) Mr. W. (). 
Howarth, " Occurrence and distribu- 
tion of Fesluca avtna in Britain.” 
Chemical Society, Burlington House. 
Piccadilly, W.. 8 p.m. (1) Mr. E. H. 
Ingoid, ** The Tautomerism of Dyads. 
-Part II. Acetylene and its Halogen 
Derivatives " (2) Mebsrs. H. Bassett 
and D. J. 1’. Bagnall. " The Potassium 
Salts ot Pheiiolphthaloin.” (3a) 
Mess-rb. H. Bassett and A. S. Corbot. 
” A Phase Rule Study of the Oupro-. 
Argento-, Auro-, and Thallo-Ovanide- 
of Potassium.” •(3b) "The Hydroly- 
Mb ot Potassium Ferricyanide and 
PoTRSHium Colbaticyanide by Sulphuric 
Acid.” 

CTiild Study Society. 90, Buckingham 
Palace Road, S.W., 6 p.m. Dr. J. E. 
Borland, ” Music in the Schools,” 
Mechanical Engineerb, Insrtitution of. 
(Local Section). Royal Technical Col- 
lege, Glasgow, 7.30 p.m. Mr. D. Fife. 
Boiler Construction and Maintenance.’ 
Royal Institution. Albemarle Street. W.. 
5.15 p.m. Dr E. J. Allen, ” Scientific 
Re-earch on Sea Fisheries.” (Tjecture I.) 
Friday, April 4 Royal Institution, Albemarle 
Street, W., 9 p.m. Prof. Sir B. Rnther- 
ford, ” The NucleuR of the Atom.” 
Mechanical Engineers. Institution of. 
Storey’s Gate, Westminster, (Informal 
meeting), 7 p.m. Discussion on 
•' Mechanical Methods of Boiler Fir- 
ing.” 

(Yorkshire Section). Philosophical 
Hall. Park Bow, Leeds, 7.30 p.m. 
Mr. F. Darley. " Design and Manufac- 
ture of Steel Castings.” 

Engineers. Junior Institution of, 39. 
Victoria Street, S.W., 7.30 p.m. Mr. 
A. J. Sear, *’ Mineral Oils, with 
special reference to l^ubrieating and 
Inculating Oils.” 

Geologists' Association. University Col- 
lege, Gower Street. W.O., 7.30 p.m. 
Philological Society, University Ckillege, 
Gower Street, W.C.. 5.30 p.m. Prof. W. 
A. Cralgie, ” Dictionary Evening.” 
Phetogrimhic Society, 35, Russell Square. 
^•5- J Pa®- Messrs. A. 0. Banlleld 
•nd B. 06x. ” The OH ProeeMes.” 
t Demonstration.) 

SATrROAY, AroiL 5 . Royal Institution. Albemarle 
St^, W., 3 P.1I1. Dr. 0. Singer, 

Aristotle as a Blologiet,” 
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NOTICES 


NEXT WEEK. 

Monday, April 7th, at 8 p.m. (Cobb 
Lecture.) Dr. T. Slater Price, Director 
of Research, British Photographic Research 
Association, Certain Fundamental 

Problems in Photography.” (Lecture III.) 

Wednesday, April 9th, at 8 p.m. 
(Ordinary Meeting.) Frank Hope- Jones, 
M.I.E.E., Vice-Chairman, British Horological 
Institute, “ The Free Pendulum.” Pro- 
fessor C. Vernon Boys, F.R.S., will 
preside. 

Further particulars of the Society’s 
meetings will be found at the end of this 
number. 


SIXTEENTH ORDINARY MEETING. 
Wednesday, March 26th, 1924 ; Pro- 
fessor E. W. Macbride, D.Sc., F.R.S., in 
the Cliair. 

The following candidates were proposed 
for election as Fellows of the Society ; — 
Eedy, Arthur Malcolm, Sydney, Australia. 

Muir, James, London. 

Hothfeld, Otto, I.C.S., London. 

The following ceuididates were duly elected 
Fellows of the Society ; — 

Oampbell, Andrew, Beckenham, Kent. 

Sharp, Mn. Elatharine Boons, London, Ohio, U.S. A. 
Willhmis, Professor Clement Qarenee, Urbana, 
Illinois, U.8.A. 

A paper on ‘‘The Fishing Industry and 
its By-Products ” was read by Mr. Neal 
Green. 

The paper and discussion will be published 
in a subsequent issue of the Journal. 


COBB LECTURE. 

« Monday Evening, March 31st, 1924 ; 
Dr. T. Slater Price, Director of Research, 
British Photographic Research Association, 
delivered the second lecture of his course on 
“ Certain Fundai^ntal Problems in 
Photography.” 

The lectures will be publisSed in the 
Journal during the summer recess. 


VISIT TO THE GUILDHALL. 

On behalf of the Fellows of the Society 
and their ladies, the Council have gratefully 
accepted an invitation from Mr. G. 
Downer, LL.B., a member of, the Common 
Council, to inspect the Guildhall, 'including 
the Art Gallery of the Corporation^; 'of 
London, on Thursday, May 8th, at 2.^0 ponl 

Sir Alfred George Temple, F.S.A., wiir 
act as escort in the Art Gallery aiid ' Mt. 
Deputy Alderton, C.C., in the Council 
Chamber, Crypt and other places of interest' 
in the Guildhall. 

Fellows desirous of availing them^lves 
of the invitation should inform the Secretiury; 
Royal Society of Arts, John Street, Adelphi; 
W.C.2, on or before May 3rd, mentioning’ 
the number of their party. 

Those attending are reqiiested to assemble 
at the main entrance to the Guildhall in 
King Street, Cheapside, at 2.30 p.m. 


PROCEEDINGS OF THE SOCIETY; 

EIGHTH ORDINARY MEE^II^G. ' 

Wednesday, January 30th2 - ' 

Sir Herbert Jackson, K.B.E., F;R.S:^ 
in the Chair. i 

The following paper was read ; . >,! 

THE HISTORY, DEVELOPMENT. 
AND COMMERCIAL USES Or 
FUSED SILICA. 

By Sir Richard Arthur Surtees 
Bt. 

' Silica is the commonest cbnstitd^t 'of 
the earth’s crust. It is estimated 'tl^ 
the first 10 mOes* depth, 60% consiiUa ^ of 
silica (Si 02 ) — occurring as quartz Tooh^ 
sandstone and other forms of SiQ^L^Ither 
free, or combined with metals or metailic^ 
impounds in the form of silicates, or the like.' 
The ‘‘ full dress ” form of pure silica is rock' 
crystal, from which ail the highest grades of 
transparent fus^ silica made. Dei^ita^ 
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of large ory^'tals are of comparatively rai'e 
oconrronce. Next, in order of utility for our 
purpose, may be placed the deposits in the 
form of small crystals of rock crystal, which 
Occur in Germany, Sweden and elsewhere and 
are comTr*ercia!l>' kno\wi as geyserite. True 
geyserite is a seuii-hydrated silica of the opal 
type, deposited by water containing dis- 
solved SiOj* Lastly there is silica sand — the 
principal raw material of the glass -maker — 
whicli, in varying degrees of purity is foimd 
throughout the world. For the manufacture 
of fused silica ware only the highest grades 
are suitable, i.e., with a silica content of 
about 99.8.% No such deposits ^re known 
in this country and all sand for fusion is at 
present imported from France. 

Silica also occasionally occurs in other 
<^rystalline forms, namely, as Tridymite 
(in certain volcanic i*ocks) and more 
rarely as Crystobalite. These forms are of 
no importanc?e as sources of silica, but are 
very material (as we shall seg later) in 
connection with the behaviour of fused 
silica under heat ti*eatment. 

Natural fused silica — fused by the earth’s 
internal heat — occum in certain volcanic 
rocks. The earliest experiments in silica 
fusion on the earth’s surface were made by 
Natmx) herself and consisted in ])assing a 
very high tension static discharge (in other 
words, a flash of lightning) through a bed 
of silica sand. 

The result is a 1 * 0 ugh tube of fused silica 
usually of to diaineter, glassy on the 
inside, but with an unfused sandy exterior. 
These tubes — known os I? ulgurite.s or Le 
chatelierite — have been discovered in 
lengths up tn 37ft. at Drigg in Cumberland. 
The present small samples come from 
Maldonado in Uruguay and from Griqualand 
in South Africa. Fulgurites were first 
observed in 1711 by Pastor L. D. Hermann 
at Ikfossel in Silesia and were attributed 
to li^tning, in 1805, by Dr. Hentzen in 
Westphalia. The Drigg specimen is described 
by £• L. Irton, Trans. : Geolog. Soc., 
1814, Vol 2, p. 528. Darwin refers to the 
Uruguayan fulgurites in his geological 
observations (Voya^ of H.M.S. “ Beagle.”). 

in 1839 Gaudin of Paris, communicated 
to the Academy of Science his experiments 
on quartz (t.e. silica) fusion. Gaudin used 
the pxyhydrogeu blqwp^ ; he foimd 
(1) tlmt fused qiiortz never became truly 
fluid ; (2) that it began to volatilise near 
its melting point ; (3) that on cooling it 
became a transparent glassy mass ; (4) 


that ill this condition the material was 
unaffected by sudden changes of tempera; 
ture, and showed remarkable strength and 
elasticity ; (5) that on prolonged heating 
the vitreous quartz returned to the crystalline 
condition, Le., . it became devitrified, and 
lost its mechanical strength. If nature 
heiself is the mother of fuscxl silica, Gaudin 
may fairly claim to be its father. 

In 1878 Gautier exhibited small fused 
quartz tubes made in the blowpipe. 

In 1887 Vomon Boys devised his beautiful 
method of drawing very fine quartz threads 
by means of a miniature crossbow and 
arrow. (Fig. 3.) The flight of the arrow was 
made to draw out a thin rod of fused quartz 



Fig. 3. —General currangement of Boys's apparatus 
for making quartz fibre. 

heated in the blowpipe, and threads up to 
30ft. in length were produced in this way. 

Li 1S88 Sir Charles Parsons communicated 
to the Royal Society a series of experiments, 
including that of fusing silica sand by means 
of an electrically heated carbon rod em- 
bedded in the sand — ^the fusion being 
carried out inside a closed cylinder and 
under a pressure of five to thirty tons per 
sq^ inch. This is, 1 believe, the first inatail^ce 
in the history of silica fusion of the use of 
a, carbon resistance rod, whioli has since 
become the standard system of . heating, 
ThrelfaU’s ” Laboratory Arts ’’’ (Maomillaa 
1898) describes the preparation of 
fibres and the manufacture of ine^tors, 

In 1899 Thielfall,at Oldbury, qwbz 
in quimtity in a ,100 k.w. are fumaoe^ l^t 
did not succeed in working it. 

In 1900 Setott and OmoBsen oidiibil^ 

a fused quartz leim at ^ana Bxbihifckfr': 

In 1901 Sheiutone ifein^ 

^yaf Institution bis metbod of' 
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up fused silica tubes by drawing pieces of 
rock crystal out into thin rods in the O-H 
blowpipe, assembling these faggot-wise round 
a platinum core and then fusing them to- 
gether in the blowpipe. 

In 1003 Herasus, in Germany, exhibited 
apparatus of fused quartz, made, I believe, 
by dropping rock crystal (previously' heated 
above 600° C.) into an iridium tube furnace 
heated intc^mally by oxyhydrogen flames, 
and working the product in the blowpipe. 

Shenstone’s method was developed com- 
mercially by Messrs. Johnson and Matthey, 
their organisfition for this puipcse being 
known as the Silica Syndicate. This company 
made notable improvements in the manufac- 
ture of transparent fusions. Kent's method of 
building up a bubble free fusion (Fig. 4) 



Fio. 4. — ^Apparatus illustrating Kent’s process of 
manufacturing transparent fused quartz as rod or 
tube. 


consisted in feeding rock crystal powder 
into the heated zone. The mass thus 
formed was. subsequently worked in the 
O.H. blowpipe. (See Exhibits 1 in Fig. 1). 

. Heneus’s process was developed by his 
firm, W. C. Herseua, of Hanau, which has 
continued to develop the use of transparent 
silica apparatus. 

All these processes (except Sir Charles 
Parsons's) used rook crystal and produced a 
transparent glass-like product — more or less' 
free from bubbles. 

Complete freedom from bubbles is ex- 
tremely difficult to attain owing .to the 
fusion never beooiping liquid. Subsequent 
resea^ bv 'Day^t^d Shejpherd showed 
that silica ernes not b^me liquid even when 
superiieated^t a presstm of 36 atmospheres. 


Numerous proposals have been made to 
eliminate bubbles by fusing silica in vacuo» 
with or without a subsequent compression 
of the plastic fusion. 

Thug, in 1904 and 5, Bredel, in Germany,, 
patented a process of fusing in vacuo and 
allowing the fused mass to flow into an 
evacuated mold, or of fusing /rom below in 
an evacuated furnace. 

In 1906 WiiigreiLH, of Pasadena, Cal., 
patented a process of fusing in vacuo, and 
then subjecting the plastic fusion to gaseous 
pressure. 

In the same year Day & Shepherd, of the 
Carnegie Institution, Washington, described 
the production of transparent silica plates by' 
fusing rock crystal in an electrically-heated 
graphite box at 2,000° C., followed by furtlier 
heating at 1,800° C, under a gaseous pressure 
of 600 lbs. 

In 1907, Ludwig Bolle, in Geniuiny,. 
patented a process of silica fusion in a 
tubular furnace, the fusion being extruded 
by mechanical or gaseous pressure. 

We now come to the fusion — on a largt^r 
scale — of pure silica sand. The inlieiviit 
difficulty lies in the fact that, at the tempeni- 
ture of fusion, silica reacts with practically^ 
every known refractory material, except 
the lefmctoiy .metals — platinum, iridimn,. 
etc., the cost of which is prohibitive, except 
for small scale operations. 

In 1902 two important steps were taken.. 
In the U.S.A. Elihu Thomson patented a 
method of forming ai-ticles of fused silica 
by a process similar to that of Sir C. Parsons, 
but working at atmospheric pressure. 
Thomson’s heating core (Fig. 6) was of 
carbon or graphite and was so shaped as to 
form the mold or core for the ultimate 
product, ?.c., fusion round a rod pro<iiic;‘d a 
tube of silica- -a tasiii-.-jhaiJod heating con* 
produced (or was intended to produce) a- 
silica basin. Tin; carbon core, surroimded 
by the sand to be fused, was electrically 
heated (the clcctiical data v'era not discluscMl 
in the patents) until the sand in contact with 
the core was melted to the required thickness.. 
The current was cut off, the fusion allowed 
to cool, and the fused mass meohanioaliy' 
separated froin the cold core, or the core was 
burnt off by excess of oxygen. 

In this country B. S. Hutton, of Owen’s 
CoUege, Manchester, who had previously' 
worked w'ith Moissan in France on the arc 
furnace, independently developed a very 
similar process. 

Hutton formeil silica tubes either by 
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paBsing a current through a carbofi rod 
embedded in sand, or by supf)ort^ing sand 
in a graphite trough having a graphite 
core fixed axially within it, and fusing the 
sand round the core by an ele.tric arc 
arranged to travel longitudinally im- 
mediately above the trough. Threlfall, 
using Hutton’s first method, made rough 
tubes up to and (5^ in diameter and (in 
one instance) up to 12 to 15 feet in length. 

All these methods produce the same 
new material, narno] 3 % a fused silica of white 
. slightly tran|lucent appearance, like com- 
pressed snow, the colour and opacity being 
due to the large numbers of small air or 
gas bubbles disseminated throughout the 
mass. Both processes sufferetl from the 
disadvantage that the size and sha|)e of 
the fusion were limited to those of the heating 
core, .and that owing to the liability of 
silica to react with carbon — forming 
carborundum with evolution of carbon 
monoxide gas — the separation of the carbon 
core and production of a clean fusion were 
matters of much difficulty and imcertainty. 
A similar process to those of Thomson and 
Hutton was patented in Germany by 
Ruhsetra<it in the same year. In all these 
pro(X3sses it was essential to keep the 
temperature as low as possible, to avoid 
the reaction of silica and carbon. 

About 1902 the present Lord liayleigh 
(who IS now, 1 am glad to say, associated 
with the Thermal Syndicate) showed me a 
small tube of fused silica, which ho had 
inado for some experiments on the critical 
temjiemture of mercury, and he described 
the interesting propertk^ of the material. 

Ah tlu? result experiments wore started 
at WalLsend, in 1903, with the* object 
of develo])ing, if possible, a commercial 
method of fnsion by means of some 
form of electric furnace. The late Dr. 
J. Frank Bottornley was in charge <jf the ox- 
p(M‘iinents, with Mr. K.W.Clarkas iiiseloctrical 
assistant. Messrs Merz and McLellan 
designed the electrical equipment, Mr. R. S. 
Hutton a(ited as Consultant, and the present 
lecturer, so to speak, **also mn.” ’After 
ntunerous failures^ with both arc and resis- 
tance heating, an' accidental result |X)inted 
the road to success. 

The furnace (so to call it) consisted of a 
built-up brick or metal trough full of sand 
with a heating odjie fixed axially within it. 
(Pig. 6).; \Dr. £^vtomlQy*ar note of the 
exiieriment explains what boourred : — 

Fusion of tknd with a rod of graphite as core. 


The previous experiment was repeated with 
the difference that the core was composed of a 
single graphite rod between two 3"^ carbons. 

The current readings during the experiment were 
the following : — 

start 9.59 1160 amps. 14 volts. 

10.3 1175 14 

10.2J 1290 14 

10.30 1400 16 current increased. 

10.33 142.) 16 

10.48 700 40 , 

10.49 860 .52 

10.51 carrent broken. 

After 49 minutes heating the gas given of! by 
the reaeiion between the quartz and silica burst 
through, a.id shortly afterwards the rorl broke. 

On o|)oning up the furnace it was found that the 
fused sand has lieen blown out by the pressure of 
gas gciieiatori to a. large egg shf^ied mass. The 
sand was w'ell fused for about an The size 
of the piece was about 13"' long by Y. diameter. 

Hero a 1*0 the actual fusions ])ro<iuced by 
these ex]X"i*iments. (SenvExhibit 1 of Fig. 2). 

Tt soon biuaime clear that by working at 
a mueh higher tem])emture than Thomson 
and Hutton, and by carefully regulating 
the tcmiKUHture, it was ])ossible not meroly 
to bring tlie whole fusion to a state of 
substantially uniform jilasticity, but als(» 
so to regulate the interior gaseous pressure 
(due to CO and silica vapour formation) 
that the fusion remained separated from the 
core ex<!ept at the ivlativ’ely (H)oI extremities 
of the coi\5. Ijidor the.se conditions then? 
was no furth(u* roaction lietweeii silica and 
carl)on, and the fiisioii could lx* blown up 
in .situ into molds surrounding the fu.sion. 


/fusion 



Fid. 7. 
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(JEl^ig. 7). A little later it was found that 
the core could be withdrawn altogether 
from the fusion and the fusion itself removed 
from the ftimaoe. (Fig. 8). Moreover, the 



Fia. 8. — Horizontal furnace for fusion and removal 
of plastic mass for shaping after Withdrawal of 
heating core (Bottom ley and Paget's patent)^ 


fused mass- "in the form of a large tubular 
sausage- -was found to retain its plasticity 
for a considerable time, due, as we now know, 
to the heat insulating effects of the unfused 
sand which adlieres to the fusion. In 
consequence of this, the fusion could bo 
drawn into tubes or blowm out into moulds 
(see Exhibit 3, Fig. 1) or pressed or rolled 
(see Exhibit 2, Fig. 1 ) vnihmii reheating. 

In the Thermal Syndicate's i>atents the 
working conditions are stated in terms of 
the current requirements for a specified size 
of heating core. I.ator researches by other 
workoi’s havt‘ shown that the chtingc from 
crystalline quartz to amor[)hous silica begins 
at 1470° C — that melting begins about 1,660°, 
and that the pasty condition is reached at 
l)etween 1,760° and 1,800"^ C. 

The material produced by drawing, blow- 
ing or pressing a sausage of fused silica 
sand differs from the products of Elihu 
Thomson and Hutton, in that the spherical 
bubbles of the former processes are drawn 
or spread out into threads or laminations, 
so that the material has a grain. This 
results in a characteristic change of appear- 
ance, as will bo seen from the samples. The 
high lustre on the inside of blown fusions 
(see Exhibit 2, Fig. 2) has a practical use 
in the case of electric and gas-lighting bowls 
— it has also been used for mosaic work. 
(Exhibit 3, Fig. 2). The first important 
exhibition of vitreous silica * ware or 
Vitreosil ” was made by the Thermal 
Syndicate at the Brussels Exhibition of 1910. 
These were, I believe, the only exhibits 
(except those of platinum shown by Johnson 
and Matthey) whiph survived the disastrous 
fire which destroyed the British Sectjpn. 
(Exhibit 4, Fig. 2). It tras a good advertise- 
ment for the properties of fused silica, but 
(and I should like to emphasise this point) 


it was not the Tliermal Syndicate who lit 
the fire I 

One of the effects of this Exhibition was 
to stimulate certain (lernmn workers to 
imitate the processes describeii in the 
Thermal Syndicate's patents. 

In particular Dr. Volker. between 1907 
and 1910 developed a pvo(n^ in which the 
interior gaseous pressiu*e for blowing the 
fusion into the mould was produced, not by 
introducing gas through a nozzle, but by 
dropping a slice of potato or other moisture- 
containing sul)s.anee inside the fusion 
after withdrawing the heating i*od and 
befoi*e closing it by ineclianical pressure. 

The fusion was thus blown up by internal 
steam pressure. 

In Germany and in England this process 
w^as held to he an infringement of the 
Thermal Syndicate’s intents and was dis. 
continued. 

In 1917 the Thermal Syndicate and the 
Silica Syndicate became associated and the 
transparent silica w'orks of the latter were 
transferred to the Thermal Syndicate’s 
works at Wallsend-on Tyne. 

We will now consider very briefly the 
various physical proiHjrties of our material 
and see how these have been utilised in 
practice. 

The fii-st outstanding t)roptirty of fuso<i 
silica — ^whether tmnsparent or opaque — • 
is its low co-efficient of expansion. (Fig. 9). 



Fra. 9. — Chart comparing variouR co-efficleuta of 
expansion, draan to proportional scale. 

Fused silica is in a class by itself — its 
expansion being k\ss tlian ) of that of the 
best glass of the Pytex type, and* leas then 
l/20th of that of the expansion glasses. 
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■ Dr. H. D. H. Drane, the Research Clieimcal 
Engineer of the Thermal Syndicate, has de- 
vised an effective experiment to demonstrate 
the relative expansion of fusedsilica — ordinary 
laboratory glass and metallic aluminium. A 
tube of fused silica is surrounded by a coil 
of resistance wire, which can be electrically 
heated. Inside the tubular furnace thus 
formed are susixsnded a rod of fused siLca, 
a rod of glass and a rod of aluminium, 
whicli at room teinix>i’ature a«^ of such a 
length as just tc» project beyond the mouth 
of the silica tube. The sIukIows of the 
rotls am sc.4i, inverted, on tlie screen. 
(Fig. 10). 

(M 


The piactical effect of the low co-effioient 
of expansion is that one part of a m a ss of 
fused silica may be dialled and the other 
heated without straining the material 
sufficiently to crack it. 

Here, for example, are similar pieces of 
fused silica, Jena glass and Pyrex glass, 
which we w'ill heat in a bunson flame anrl 
dip into cold water. 

fn each case the material cracks— excet>t 
the silica— -which is not surprising, seeing 
that the Pyrex and Jena glasses expand 
from six to nine times more than the silica. 

We will now return to the heated tube 
and rods. The glass and aluminium rods 

(b) 



Fia. 10. 


The current lias now been turned on so 
as to heat up the silica tube and its contents. 
As the two rods are susi^ended from the top 
of the tube they will expand downwards 
and their invert shadows will be seen 
to grow upwards. 

As it will take njpme minutes for the tube 
to beat up, and as a^^tohed pot /xever boils, 
we will get on with the lecture and return 
to oui^ expe^inent in a few minutes. 


have grown appmciably in comparison with 
the silica. (Fig. 10). Eventually the glass 
will soften and draw out (at c. 620^ 0.) and 
the aluminium will melt (at 667° C.), while 
the silica ii»d still shows no appreciable 
lengthening.* An interesting application of 
this property bf low expansion with increase 

Non. — ^In tho actual experiment the Rlara rod acci- 
dentally touched and became stuck to tho silica rod I The 
Illustrations, Fig. 10. are taken from a repetition of the 
experiment. 
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of temperature is in the use of fused silica 
rods as standards of length — ^for e^mple, 
as in the standard metre of the N.P.L. 

We may next take the relating high 
softening pointy which is shown on the 
screen. (FHg. 11). This characteristic may 



Kio. 11. — Chart comparing various fixed tempera- 
tures indicating high softening point of fused silica. 

be demonstrated by heating three rods of 
silica, Jena glass, and Fyrex glass, each 
clamped horizontally at one end by three 
bunsen flames. The glass rods soon soften 
and bend, while the silica rod remains rigid. 

Practical uses of these properties appear in 
such apparatus as muffles, retorts, pyro- 
meter tubes and roasting trays, besides 
combustion tubes for high temperature 
determination. (Exhibits 4, 5, Fig. 1.) 

The next characteristic is an undesirable 
one- ‘that of devitrification on prolonged 
heating. This is acoompcuiied by a reduction 
in volume of 3 to 5%, and the vitreous mass 
(dianges to a biscuit-like substance with a 
greatly reduced mechanical strength, con- 
sisting of crystals of silica in the form of 
crystobalite or tridymite — according to the 
temperature, time and other conditions of 
heating. 

Fortunately, the action only begins at 
relatively high temperatures. N.P.L. tests 
show that loss of strength, through devitrifi- 
cation hardly commences at 1,120° O., but 
is appreciable after four hours’ continuous 
heating at 1,140° C. Above this temperature 
continuous heating gradui^y converts 
vitreous silica into crystobalite. Heated 
continuously for eight days at 800° 0. in 
the presence of a suitable catalyst, such as 
Kd. and LiCl, vitreous silica is converted 
into tridymite. 

For some of the above and for certain 
other data in this lecture, I am indebted to 
the paper of Professor Georges Flusin, of 
Grenoble, in Chimie et Industrie, of June, 


1920, which gives a valuable summary of 
the crystallography and other physical and 
chemical characteristics of fused silica. 

Pure fused silica de vitrifies less than silica 
mixed with any known substances. 

As to inechantc€il properties^ the density 
of transparent fused silica is 2.21 — ^that of 
the opaque variety being 2.07. Its hardness 
is of the same ortler as that of hard glass. 

On Molls' Scale - 

Glass to 6.2 

Fused silica =4.9 

Quartz — -7.0 & 6.0 parallel to 

and per^:endicu1ar to 
the axis respectively. 
In Kg. jjer inm^ and for a sphere of 1 mm - 

Fused silica =223. 

French glass =130 to 266 

Its modulus of elasticity lueasiired in kg. 
|3er inm2 is ratJioj* higher than Jena glass 
6.6 as against 6.0. The crushing strength id 
fused silica is between that of granite and 
blue brick. Its tensile strength — ^when in 
the form of quartz fibres — is equal to that of 
high carbon spring steel. Its shear rigidity 
modulus, i.e., the twisting force which, when 
applied to a cylindrical rod of unit lengUi 
and diameter, twists the rod througli unit 
angle — ^is slightly higher than that of 
crown glass. 

tons 

Crushing Strength . per sq. inch . 

Granite . . . . . . 10.5 

Fused silica . . . . . . 7.0 

Blue brick . . . . . . 3.0 

Common brick . . . . 1 to 2 

Silica brick . . .. .76 to 6.0 

The mechanical properties are summarii^' 
in the following table ; — 

tons 

TensUe strength (breaking), persq. inch.. 

High carbon spring steel . . 70 

Quartz fibra . . 70 

Glass (bulk) 0.2 to M 

Opaque fused silica (from bend- 
ing tests) 2.2 

Shear Rigidity dynes tons 

Modulus, per Cm^ per sq. inch. 

Copper 4 X 10^^ 2.6X10* 

Quartz fibre .. 3 XlO^^ 2»Xl0*, 

Crown glass 2.9x 10^^ . 1.9x 108 
Flint glass .. 2.3X10'^ 1.6x 10« 

On heating, fused silica becomes more 
r^istant to shear up to about 1,000° C., 
being 7% higher at 850° than at noinuil 
room temperature. N.P.L. teste further 
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Ht 100^ C. and 0.290 at 1,000'^ C. In chemical 
proportieB the chief virtue of funed silica 
is its resistance to acids ; its besetting sin 
is surrender to the alkalis and metallic 
oxides* with which it combines to form 
glasses. 

As to acids,, the material is entirely 
unaffected by any acids or mixtures of 
acids, except hydrofluoric (in which its 
solubility is 1/10 of that of glass) and 
concentrated phosphoric acid, in which it 
begins to dissolve appreciably at about 
300° C. 

Corrosion by H.F. . . 

Glass . . 1,000 

Fused silica . . . . 100 

Quartz (|)arallel and per- 
pendicular) . . 1 1 & 1 

Here are two similar pieces of glass ami 
fused silica, which we will dip into strong 
hydrofluoric acid for a few minutes. The 
result is that the glass rod becomes whitened 
by the formation of gelatinous silica, while 
the silica rod is quite unaffected. 

Acid resistance makes fused silica the 

ideal material for the pi*ocluctiou of con- 
•(*entrated acids ; indeed, at the beginning 
of the war them was, I believe, no other 
material immediately available in this 
ooimtry. All the rest came from Germany. 

^'igures 12, 13 and 14 show one or two 
typical plants utilising vitreosil for 
H2SO4 — Concentration , 

H-Cl — Burner for synthetic production of 
Hydrochloric Acid, 

HNO3 ‘ Distillation, respectively. 

In Fig. 1, exhibit G shows a tray for acid 
concentration, 7 a flue pipe, 7a a 9 foot 
socketed pipe, 8 cm S type acid condenser, 
9 an IS"" diameter bend, 10 and 11 distilling 
vessels, 12 is a pyrometer tube. In Fig. 2, 
4a is a cooler for acid concentration, 4b is the 
centre pipe for 4a, through which hot acid 
enters, 5 is a 60 foot coil for acid condensa- 
tion. 

Fused silica is also quite insoluble in 
water at boiling point (which is not the case 
with glass), and in consequence the Inter- 
national Atomic Weight Ck)mmis8ion recom- 
mended the use of silica vessels for analytical 
operations of high precision — except, of 
oouise, for the heating of alkaline and basic 
compounds. In this connection it must 
also be zemembeied that fused silica begins 
to volatilise below its softening point and 
that at temperatures above 1,350° C small 
losses by evaporation begin to appear. . 
Owing to its resistance to steam and to 


temperature changes, tiansparent fused silica, 
tubes are used as gauge glasses for steam 
boilers. (Exhibit 13, Fig. 1). 

There is increasing recognition of the 
importance, in rehned chemical work of 
avoiding contamination by the traces of 
alkali, which oven chemically resistant 
glass ware will jjart with to certain reagents 
and solutions. Many instances of changes 
in sensitive solutions kept in glass vessels 
have been traced to the alkali of the glass. 
The use of bottles, flasks, beakers, etc., of 
fused silica obviates the risk of such con- 
tamination and chemical change. 

Another and, so far, a purely dis- 
advantageous profwrty of fused silica is its 
permeability to gases at high temi^eratures, 

Helium begins to diffuse appreciably at 
180° C., hydrogen at 300° C., nitrogen at 
600° C. This action increases with rising 
temperature. The diffusion rates at 600° C. 
am in the ratio He : H2=22 : 1 ; at 600° C. 
H : N --- 100 : 1. According to Johnson 
and Burt, a well evacuated bulb one litre 
caiMcityand of wall-thickness 1.5 mm. may 
bo kept in air at 400° C. for 100 hours before 
the internal pmssure reaches 10-4 mm. — the 
gas which enters the bulb being mainly 
nitrogen. 


Turning now to the electrical properties, 
the most interesting is the low conductivity 
of fused silica at high temperatures. 

At 16° C. At 160° C. 


Fused silica 
Jena glass. . 
Ordinary glass 
Porcelain 


. > 


2X108 

2X108 

6X106 

22X108 


> 2X108 
2X107 
1 X 106 
4X106 


Though at ordinary atmos))heric tempera- 
tures porcelain is considerably the better 
insulator, at 160° C. fused silica has 600 
times the resistivity of porcelain. 

The resistivity falls at higher temperatures 
thus : — 


Temperature 

230°C. 

260 

700 

;8oo 

Resistivity 





in Megohms 





per c.m.8 

2x lu" 

2.6 10=2 

j 3 X 10' 

2x10' 


Fig. 16 shows the temperatures at Which 
the resistances of various insulttCors become 
equal to 1 megohm per cm.^'^ 

Fused silica has the fdither advantage 
over porcelain and glass as an insulator of 

t Bee Campbell. Proo,Ph 3 rB.Boc. 1913. 26. 336 -rf . * 
* Non.— These detaae to eonductlvltyarelfomteete of t 
the F.8.A. Bureaa^oC Stepdarde taken dvrtns thee was. 
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being lees hygroacopie, bo that surface leakage 
is reduced. 

The apedftc inductive capaeiUiy is relatively 



Fio. 15. — Chart showing temperature at which 
resistances of various insulators equal 1 megohm 
per cm. cube. 


low — being 3.5 to 3.6 as compared with 
5.6 for mica and porcelain. 

Vaseline . . . . 2.2 


Fused silica 


3.5 to 3.6 


Sulphur. . . . . . . . 4.0 

Mica . .ca5.6 

Porpolain . . . .ca5.6 

Glass crown to Sint . . . . 5.0 to 10 

The dielectric strength of fused silica is 
equal to that of the best glass ; — 

K.V. per c.in. 


Commercial insulating oil . . 50 — 100 

Glass 75—200 

Fused silica . . . . . . 100 — 200 


Fused silica lias been successfully used as 
a high tension insulator for direct current 
in Cotrell precipitation plants for the 
treatment of flue gases, under conditions 
of heavy arcing which caused all other 
insulators to break down. 

As to optical properties, fused silica is, when 
free from bubbles, very transparent to ultra 
violet radiations, visible light, and heat. 

We have here a solid rod of fused silica 
120 o.m. long, of which one end can bo 
heated- to whiteness in the O-H blowpipe. 
(See Fig. 16). The other end is thickened so 
as to form a rou^^ lens. The light passes 
— apparently undiminished in intensity and 
unaltered in colour — through a thickness 
of 120 o.ln., t.e., nearly 4 feet of fused silica ; 
it wiU be seen that though the rod is bent 
through three rig^t angles the light is 
internally . reflected and keeps within the 
rod. Even an appreciable amount of head 
passes through a great^Hhiokness of fused 
silica as is chowh by the rfioveniei^ of the 
light spot on the gBlvanometer scale, when 



Fio. 16. — ^Transmission of light, through silica rod* 


a thermocouple is j)lac€Ml in the path of the 
oniergont radiation at the cold end of 
a silica rod (but. without a thickened end), 
and the other end of the rod is heated. In 
working short lengths of rod in the blowpipe 
the operator must take care not to bum his 
fingers in the radiant heat which emerges 
at the cold end of the rod ! 

The comparative tiunsparency of fuscxl 
silica to long wavedength radiation is shown 
in the following tables, which are due to 
Coblent z and VN'ciiig:‘r in America. 



Thick- 

ness 

inm. 

Source. 

In- 

oandest. 
mantle 
107 jx. 

Hg.An*. 
filtered 
through 
blackcard 
310 p. 

Quartz X to axis 

41.7 

12.1% 

68.9% 

Fused- quartz . . i 

2.0 

12.6% 

60.0% 

Fluorite 

.59 

6.3% 

42.2% 

Glass 

.18 

2.1% 

26 . 90/0 


Fig. 17 shows the relative transparencies 
of various substances to ultra violet radiation . 

Fused silica is quite transparent to ultra- 
violet lays down to X = .226 (ji to .220 \Ly 
and to some extent down to 0.189 (x, whereas 
the most transparent glasses are transparent 
only down to X= .208 {x. 

^re is a quartz mercury- vapour . lamp 
giving visible and ultra-violet lig^t. 

The visible and invisible light pass 
through a screen, either of glass or of fused 
silica and any radiations which pass through 
fall on a zinc plate connected to A charged 
electrofmpe. 
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Fid. 17. — Chart showing relative transparencies 
of various substances to ultra-violet radiation. 

The effect of ultru-violet light is, as is 
well known, to caiisit the charge to leak 
away bv the discliarge of electrons from 
the surface of a zinc plate, when negatively 
charged, so that the leaves of the electroscope 
fall together. 

When the glass sert^en is interposed no 
leakage occurs. When the silica screen is 
substituted the loaves collapse rapidly, 
showing the great transparency of silica ti> 
the short wave radiations which discharge 
the electroscope. 

'The effect may be iUustrtited in another 
way, namely, by means of the chemical 
action of ultra-violet light on a solution of 
Kl and starch, w’hich is darkened by the 
chemical liberation of iodine in the solution. 

Similar solutions in two vessels one of 
glass, the other of fused silica, are placed 
side by side in the beam of visible and 
ultra-violet light. 

It will be seen that in a few minutes the 
solution in the silica vessel is appreciably 
darker than that in the glass — showing 
tliat the silica lias allowed more of the 
chemically active rays to pass through into 
the solution. 

For this reason fused silica mercury 
vapour lamps have been successfully used, 
espeeia'ly in Ainei ica, for the sterilisation 
of water and other liquids by the action of 
ultra-violet light. 

Tlie refractive index of fused silica for the 
D line is 1.4685. 

So much for the optical properties of our 
material. 

Besides the Thermal Syndicate and Silica 
Syndicate, there have l^n other workers 
in the field. The work of Dr. Volker, though 
put to an end in Germany, has reappeared 
in France and the U.S.A., but on a relatively 
small scale and so far, has not produced any 
distinctive products. 


In U.S,A. the G.E.C. have in recent 
years carried on silica fusion at Lynn under 
Dr. Elihu Thomson, whose early work in 
1902 has already been referred to. 

A* description of the products of these 
works is given in the GenrroZ Electric Remew 
for February of last year. 

The most interesting technical advance 
by the G.E.C. is in the production of trans- 
parent rods and tubes by fusing rock crystal 
in vacuo in a tubular furnace and drawing 
the fused mass between water-cooled 
dies. Besides transparent ware, the G.E.C. 
have produced bin. to lOin. molded insulators 
for H.T. work. It is ciu'ious that the writer 
of the G.E.C. article —which gives an 
historic r68um6 --is apparently ignorant of 
all the work which has been done in Europt* 
since 1902. The G.E.C. is not usually 20 
years behind the times ! 

Ketuming now to Thermal Syndicate 
products, the most important developments 
since the war liavo been in the manufacture 
of translucent globes for incandescent gas 
burners. These, though necessarily much 
more costly than glass, have proved so 
reliable that they are now very widely used. 
(See Exhibit 6, Fig. 2). 

In these cases, as also in that of laboratory 
ware, the material is glazed on both sides 
by subsequent treatment, as distinct from 
the heavy chemical ware which is simply 
blown into a mold and lias an external 
coating of unfused sand. 

Another interesting development is the 
manufacture of largo thermionic valves 
for W.T. work. 

By the courtesy of the Admiralty and the 
Signal School, I am able to exhibit two 
valves of Signal School design, manufactured 
by the Mullard Radio Valve Co., of Balham, 
the fused silica parts being supplied by the 
Thermal Syndicate. (Exhibits 14 and 16, 
Fig. 1). The smaller valve is of 2.6 k.w., 
the larger of 10 k.w. output. , 

The T.22 type (10 k.w.) is that desQribod 
by H. Morris-Airey, C.B.E., before the 
Ihst.E.E. on March 7th, 1923. This valve 
has had considerable use. Exhibit 16 shows 
a still larger valve envelope 33^ by 8^ 
diameter. 

The use of fused silica fo^ laboratory 
ware is too well known to need further 
explanation. 

By the courtesy of Messrs. Kelvin, 
Bottomley Sc Baird, I am able to show^ 
specimens of optical fused quartz made by , 
the Thermal Syndicate and worked by them. 
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also a series of silica -envelopotl mercury 
vapour lamps and a very interesting silica 
enveloped gas-filled lamp. 

Here we have a collection of typical 
pieces of heavy chemical ware. At the 
beginning of this lecture 1 shewed one of the 
first blown -out fusions produced at Wallsend 
in January, 1904. We have here a com- 
parable fusion blown for the occasion 
of this lecture — 20 years later. (See Exhibit 
7, Fig. 2). This “flask” weighs 130 lbs. 
and lias a capacity of 77(» hiivs or 170 
gallons. 

Unlike the patience of this audience, the 
technical uses (of fusofl silica are far from 
being exhausted. There are surely many 
new emd useful applications lying in wait 
for those who have the wit to realise them. 

I venture the hope that in another 20 
years* time we may all be hero to meet 
again and see the results of fresh technical 
advances as great in comimrison as those 
• which I have hod the honour of demonstrat- 
ing this evening. 

APPENDI.X. 

LLS1' OF EXHIBITS. 

Ref. 

Fig. No. 

Specimens of Ror;k Crystal, “ geysorite *' 
sand, pure quartz sand ' . . — — 

Folguritos from Maldonado, and from 
Griqualand, South Africa . . . . — — 

Tube of fused rock crystal made by 

Shenstone’s method — — 

Collection of transparent labumtoiy' wsre 1 I 
Tube made by Hutton (resistance heated 

rod) — — 

‘ Ostrich egg ” fusion maile January, HH4 2 I 
First fusion blown by air pressure, 1 904 . . — — 
First fusion blown into a mold, June, 

1904 — liasin of 4 litres capacity . - — — 

Early dome-shaped muffle, 12'' x 6"' . . — — 

Hausage-shaped fusion, iiefore manipula- 
tion — — 

Section of sausage-shaped fusion . . . . — • — 

lYough 4' 6^ long x 4^ x 4*, produced by 

rolling plastic fusion I 2 

Cluster of 170 small crucibles blown into 

mold 1 :) 

18' basin showing lustrous inner surfai'e . . 2 2 

Specimen of mosaic 2 3 

(.Vuoihle ■ 8' x 6}' from the Brussels 

Exhibition fire 2 4 

Laige threaded tube for electric muffle 

6' X S' diam J 4 

Small threaded tube for electric muffle 

8' X I' diam 14 

Type of small ignition dish in commercial 

use, 1907 2' diam. — — 

Collection of opaque Vitieesi) laboratory 
ware— omoibles, beakers, i|piition tmy% 
etc. .« * ••• * ' ‘ 1 3 


Specimens of devitrified silica .. .. — — 

Large tray for acid concentration, 3^ 4' x 
rO'xOi' .. .. .. 1 0 

Flue pipe or drain for corrosive fluids . . I 7 

9' Socketed close-ended pipe . . 1 7a 

S type bend acid condenser, 6' 6' centres . . 1 8 

Socketed right-angled bend tube, 18' 

diam .... 1 

Distilling vessel closed top. 2' 6' x 1' 7' dia. 1 10 

Luted top distilling vessel, 2' 3' x V 8' dia. I 11 
Cooler pot for concentrated acids . . 2 4a 

Centre pipe for sulphuric acid cooler pot 2 4b 
Tube used for pyrometer observation in 
Kilns, etc., 4i' diam. x 3' . . . . I 12 

Boiler gauge glasses of transparent silica, 

V G' X I' ext 1 13 

Collection of Vitreosil gloves for in- 

candescieiit gas burners . . . . 2 G 

First inner and outer glazed tubing 

produced, about 1' x G' . . . • — — 

W.T. Valves 2.5 K.W 1 14 

10 K.W 1 lf> 

.32' X 8' envelope . . . . I 10 

Optical fuHc^ quartz, worked by Messrs. 

Kelvin Bottomley & Baird . . . . — — 

Silica enveloped mercury vapour lamps 
(Thermal Syndicate, Ltd., and Kelvin 
Bottomley & Baird) . . . . • » — — 

Silica enveloped gas-filled lamp (Thermal 
Syndk^ate, Ltd., and Kelvin Bottomley 
and Bain!) .. .. .. - 

Flask -shaped vessel, 170 gallons capacity 1 7 


DISCUSSION. 

Thk Hon. Sir Charles A. Parsons, K.C.B., 
F.R.S., said that in 1887 he carried out some 
experiments in which silica sand was fused by 
means of an electrically-heated carbon rod. It 
was quite unintentionally on his part, while he 
was investigating some other problem, that he 
came upon the possiUlity of fusing silica in this 
way. His object was to make hard carbon rods 
which, by this treatment, were increased in density 
from 1.6 S.G. to 2.4, and it was hoped would last 
longer in arc lamps of his firm, and not to make 
fused silica. But having succeeded in fusing 
silica he communicated the results to the 
Royal Society. He must say that he shared the 
author's astonishment at the statement of the 
early work on this subject which appeared in the 
Oeneral Electric RevUw^ and he would like to suggest 
that when the author's paper was published in 
the Journal, 100 copies should be sent to Dr. Elihu 
Thomson for his enlightenment. He thought 
Hiat the Society should be very much indebted 
to the author that evening for giving the first full 
and unreserved explanation of the manufacture 
and Use of fused silica. 

Sir Robert Hadfield, Bt., D.Sc., F.R.S., said 
that the chief thing he had to mention about the 
paper was that they were all greatly indebted to the 
valuable work done by the Thermal Syndicate 
Company at Wallsend. Fused silica had proved 
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to be a very valuable property in the laboratories 
of which his own firm had control. They had avoided 
breakages and other disagreeable results by using 
this product. A gentleman in the audience whom 
he was glad to see was Mr. Darling, who, he thought, 
was one of the first to call attention to this very 
valuable product. He was very glad to hear Sir 
Charles Parsons's remarks that evening, and his 
reference to America was, ho thought, quite in 
order. It was not uncommon for people to imagine 
that no work had been done on a particular subject 
outside their own country. The Germans were 
rather fond of taking certain things and claiming 
them to be entirely their own. In one of the leading 
technioal journals issued that week he noticed 
a reference to a book published in Germany, in 
which the author suggested that" Germany had 
introduced all the improvements in iron and steel ! 
They might take that for what it was worth. He 
himself came f^m Sheffield, where they were 
very much indebted to silica. Had it not ]^n for 
the presence of a certain siliceous compound in the 
neighbourhood of that city, it was very probable 
that Sir Henry Bessemer would never have carried 
his wonderful process to the success that he did. 
Bessemer was hindered in his early work by the 
fact that the linings of his converters, being made of 
destructible material, melted away, but he came 
down to Sheffield where they had this valuable 
deposit of ganister, which was a very pure form 
of silica, and with this os the material for his lining 
he achieved great success. In Sheffield, therefore, 
they had good reason to be indebted to the valuable 
material called silica. He remembered speaking to 
Sir Henry Bessemer, who told him how much be 
was indebted to the Sheffield deposits. The speaker 
was sure that there were many experts present who 
knew far more about the matter than he did himself, 
and he would only thank the author warmly for a 
valuable paper. 

Professor C. V. B()Y.s, F.R.S., wished to join 
in expressing his very great pleasure at the paper. 
As the author had explained to them, it’ was not 
the first time that he (the speaker) had seen fused 
silica, but it was the first time that he had realised 
how many wonderful things, such as were exhibited 
that evening as if they were quite (common stuff, 
were made. He would not put before the Society 
any work of his own, except to say that it was 37 
years ago that, in drawing his quartz fibres,* he 
worked with silica in the purest form he could 
obtain, rock crystal, and he recognised, even at 
that time, its wonderful properties.- Only by work- 
ing with pure optical quartz out>of contact with any 
other body could he get the clear transparent fused 
rods with which he made the quartz fibres. He 
might tell the author how he m^e a quartz tube 
which he showed at the meeting of the British 
Association in Leeds.*^ The author liad described 
the placing of parallel rods around a core, but 
he (the sp^ker) made his tube by taking a rod 
and melting it and winding it around nothing 
at all He kept on doing so until at last he got a 
tube. Having made that tube hot with the oxy- 


hydrogeii blow-pi|)c. which alone he had to use, 
he drew it out into a liner tube, and from this made 
the clear transparent bulb which ho showed at 
Leeds. He said at the time that that was the fore- 
runner <if greater things, and in that respect he 
thought he was a gocxl prophet. He had been a 
little surprised at one remark which had fkllen 
from the author, about porcelain being a better 
insulator than fused quartz. He would like to 
know whether the fused quartz to which the 
author hod referred was a really pure quartz, 
or whether impurity of any sort had been allowed 
to come upon it. He had made experiments upon 
the conductivity or insulating properties of fused 
silica-* as follows : - He took a rod made of pun* 
lead glass, drawn out, and put it into an atmosphere 
kept dry by sulphuric acid. From it a pair of gold 
leaves of an electroscope were suspended, charged, 
and the rate at which they fell together denoted the 
rate at which the electricity escaped. He noted the 
result when a rod of the purest lead glass was used 
in air c'hemically dried by sulphuric acid. Then he 
took n (‘orresponding rod of fused quartz. 'Phis he 
dipped into water and put it into a box in which 
water was liberally sprinkled so that the air was 
saturated, and he found that the rate at whicjh the 
gold leaves came together, and at which the 
electricity escaped, was the same under these 
conditions as before. In other words, the experi- 
ment showed the conductivity of the air, the rods 
by <*om;>apison being perfect insulators. As this 
was the ca.se, he could not understand how anything 
could found to be a better insulator than really 
pure fused quartz. In conclusion, he could never 
have imagined, w'orking on the small scale of 37 
y€*arH ag<», that he would live to sec sinrh things as 
he saw there that evening, and it was a great 
pleasure to him to see them. 

Du. R. S. Hu'ITon desired to point out that the 
paper tlid not quite do justit-e to the work which 
the author himself had done. Sir Richartl Paget 
was one of the few to realise the possible industrial 
developments and applications of this material. 
Quite in the early days -as far biM?k as llK)2 — the 
author hud been interested in the work of other 
people on this subject, and wTote him to the effect 
that he w'anted to look round and discover wlmt 
wore the possibilities of the industrial manufacture. 
The speaker felt |)erfectly convinced, knowiag as 
he did, something of the early history of the subject, 
that had it not l)eeii for Sir Richard Paget's fore- 
sight at that time, they might be now in the same 
position as the (General Electric C'^mpaliy ap- 
parently imagined the English work to be. He 
would like to say also that with regard to Professor 
Elihu Thomson's article, to which 1^ had had' his 
attention drawn some few months ago, he was 
astounderl to find how Professor Thomson had 
stated the course of events. He happened to ha-re 
a very good opportunity of understanding P^o- 

l Mag. June, 1887. 

A. Inti. June. im. Phil. .Mag. Jiib’. 1»90. 

7i,- 29atnr€. vel. xMl. 1890. 

4 - Phil. Mag. July, 1880. , 
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lesaor Thomson’s position with regard to fused 
quarts in the year 1902. In that year the speaker 
read his first note on the eleotrio fusion of quarts 
before the Manchester Philosophical Society, and 
later in that year he went over to the United States 
and read another paper on the subject before the 
American Electro^Chemioal Society. At that 
meeting. Dr. W. R. Whitney, who was now head of 
the General Electrical Research Department, came 
to him and mentioned that Professor Elihu Thomson 
had been working on quartz, and had suggested that 
he should visit him. The speaker had the habit 
in* those days of keeping a diary, and, recently, 
after his attention hod l^n drawn to the article 
in the G.E.C. Review, he looked up two passages 
written in his d)ary during his American visit, 
according to which he had not been at all impressed 
by the work which wm done at that time in 
America. All that the speaker would claim was 
that Professor Thomson's work and ideas had not 
in any way contributed to his own results, nor to 
the subsequent English developments based thereon. 

The investigations of Professor Thomson and 
himself were quite independent of one another, but 
so far as the resistance method of heating was con- 
cerned, both had apparently been forestalled by the 
earlier work of Sir Charles Parsons. 

There was one other point to be mentioned. 
The author in his paper gave a picture of one of 
the firat experiments, and showed the MSS. giving 
an account of the subject in the writing of the late 
Dr. Bottomloy. If the e.\periment referred to was 
the one which he himself remembered very well, 
it was carried out on a certain Saturday morn- 
ing when they were all working* very much 
against time. They had taken off their coats 
and wore shovelling something like a ton 
of sand, or, at least, many hundredweights, 
in order to build a rough furnace to a height of 
probably 4 ft. or 4 ft. 6 ins. from the floor. After 
they had completed their work and turned on 
the current, they were appalled to see the whole 
mass of this material rise up before them. 
They sat down and almost w'ept >vith disappoint- 
’roent, but before they hod gome very far in their 
despair, they realised that, through an accident, 
they had found the secret of working the quartz. 
Up to that time they had gradually succeeded in 
8(tftening and melting it, but the circumstance just 
described gave them the real clue to the mass 
working of the material. This probably was the 
actual experiment to which the author had referred. 
At any rate it wa^ very vivid in his recollection. 
It was one of those experimental disappointments 
which, as so often happened, pointed the way to 
a greater success, and the success in this case had 
bem \^nderfully exploited by the Thermal 
Syndicate. 

Mr. Oharlbs R. Darling added his thanks to 
those of provioos speakers for the splendid descrip- 
tion of the making of vitri^ed silica which appeared 
in the paper. Formerly the^^was % certain amount 
of myste^ about the process,' and he was glad that 
the leqljier had taken the lid of! ” completely. 


The secret things, as Sir Robert Hadfieid once said- 
were never any advantage. It was always better 
to let people know the secrets of a process, unless, 
of course, to do so was attended by the liability 
to some financial loss. After the paper of that 
evening they would be able to see clearly exactly 
how this material was made. He could not claim 
to have had anything to do with the early making 
of silica, but he could claim to have been a pioneer 
with regard to the use of it. He was one of the first 
to use silica tubes for simple electrical resistance 
furnaces. Ho was at that time working with 
pyrometers and iLsing resistance furnaces with 
porcelain tu bes. I f one switched on a strong current 
suddenly the tubes always cracked, and one was 
always having to renew' the tubes. The moment 
silica tubes were made he procured them, and he* 
found them stand up to the conditions almost 
indefinitely. He told others of his escperience and 
published it in various quarters, and now* silica 
was the material used all over the world in very 
large quantities in the electric tube furnace and 
muffle furnace. This was one little industry which 
had grow’n out of the production of vitrified silica. 
The author had stated that if the vitrified silica were 
heated continuously for eight days at 800*’ C., the 
whole of the vitreous silica was converted intf> 
tridymite. The 8)>eaker*8 own experience was that 
one could use it not for eight days, but for eight 
months, provided that one did not get metallic* 
oxide impurities. He thought t^t the statement 
in the piper, it left unqualified, would lead to 
misunderstanding. The fact was that vitrified 
silica might be used under these conditions almost 
indefinitely, but if the metallic oxide wore incor- 
porated if caused fluxing, and that w'as the weak 
point In the use of silica. Ho asked whether any- 
thing had been done with zirconia, whether there 
w'as any prospect of making zirconia tubes on these 
lines, l)ecause zirconia was not attackoii by most 
of these metallic oxides. The whole subject reminded 
one that it w^as not always the chemical composition 
which mattered, but the physical condition was 
often of much greater importance. The fusing of 
silica — bringing it into a condition in which it was 
rarely found in nature, and then only accidentally — 
made all the difference in its properties ; the heat 
treatment of this material brought about profound 
changes, and, no doubt, research with other minerals 
would show similar changes. 

Thk Chairman (Sir Herbert Jackson) said 
that the Society was to be congratulated on having 
had this exceptional paper. The author had 
given them a very clear picture of the whole 
subject. He confessed that he was amazed as he 
looked round the room and saw the various articles 
exhibited, especially the “ flask,” which the author 
had exhibited at the end of his paper. It was 
only lately that the usefulness of fused silica had 
been really recognised. He himself spoke with the 
utmost gratitude for the work of the pioneers, 
for to-day there were many laboratory and indus- 
trial processes which it would be almost impossiblo 
to carry out without silica apparatus. Not only 
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was silica of use in many respectH, but it also added, 
as they would appreciate from the exhibits, a touch 
of beauty in many directions. He felt confident 
that there was a great artistic future for this 
product. Taking up a number of small exhibits 
of bowls and the like, he asked the audience to 
notice how beautiful they were when worked in this 
translucent material. In glass dishes certain kinds 
of cooked food looked very ugly and unappetising, 
but when the dishes were made of translucent 
silica, there would be a beauty about the appearance 
which clear glass could not rival. He would not 
take up the time of the audience much further, 
because he knew that the members were eager 
to make a closer inspection of the articles which 
the author had brought to illustrate his paper, but 
he wished to express their indebtedness to Dr. 
Drane, the Research Chemist of the Thermal 
Syndicate, who had assisted Sir Richard Paget in 
his lecture. He knew that Dr. Drane was hard at 
work on some most interesting researches, and he 
was looking forward to another paper which would 
deal with the further developments now in a 
commencing stage. Jt had been a great pleasure 
to hear at first hand an account of this wonderful 
process, and he asked the audience to offer to Sir 
Richard Paget a very hearty vote of thanks for 
a remarkable and interesting le<dure. 

Sib Richard Paqkt, in reply, said that Sir 
Herbert Jackson had been altogether too apprecia- 
tive ; but that was just like him, and he supposed 
he could not help it. 

With regard to the question asked by Professor 
Boys about the conductivity of silica, what he had 
said in his paper was not an observation of his 
own, but he had taken the results from a series 
got out by the U.S. Bureau of Standards in con- 
nection with their tests for various insulators. 
He was glad to hear from Professor Boys that the 
case for fused silica at ordinary temperature 
was BO ' much better than he had been led to 
suppose. 

Dr. Hutton^s account of the original experiment 
was, of course, to be preferred to his own, because 
Dr. Hutton was present on that memorable occasion 
and the speaker was not. He had no doubt that 
the experiment was exactly as Dr. Hutton had 
described it, and very likely the type of furnace 
used for that experiment was not actually the 
one be had shown on the screen. 

With regard to Mr. Darling’s question as to the 
possibility of using sirconia, experiments had been 
made in fusing ziroonia, but he yras afraid that this 
line of research was fruitless, because ziroonia had 
quite a high efficiency of expansion and tended to 
crack on cooling. It failed to arrive at the stage 
of plasticity like silica, though, of course, it might 
be used as ah aggregated material. 

The vote of thanks was then accorded unaai- 
moiialy. 


LA VI£ INDUSTRIELLE EN FRANCE. 


Nouveu.£8 Automobiles A GazogAbk. 

Des essais ont 4te faits dans divers pays, dopuis 
assez longtemps d6j4, pour actionner des 
automobiles au moyen de gazogenes, mais les 
applications industrielles de ce systdme ont 
peu nombreuHCs juKqu'ici. Cependant, il y a 
deux ans, rAuioinubile-Club de Franco a institu4 
un concours dc v^hicules a gaz pauvre, qui a 
donn6 dcH resultats vraiment intAressants : six. 
v#hiciiles ont fonctionn6 normalement pendant 
un mois; celui qui fut class^ premier itait de 
construction anglaisc, mais presque tons ont 
pr^sent^ les qualit^s n^essaires pour un 
fonctionnement industriel normal. 

Depuis lors, Tinteret tr^s grand qu’il y a pour 
la France a r^duire sa consommation d’essence, a 
conduit d’autres constructeurs & 6tudier la question. 
Ainsi, la Maison Bcrliet de Lyon, vientj de 
construire deux vehicules : un camion et une 
voiture de tourisme, aotionnds par un nouveau 
type dc gazogdne a charbon de bois. Ce gazogene, 
du syst^me Imbert, est form6 d’une simple caisse 
en tdlo mince, sans revdtement rdfractairo, dont 
la section verticale est trapdzoldale. A la base se 
trouvent deux tuydres se faisant face, par 
lesquelles Tair pendtre sous l*infiuenco de Taspiration 
du moteur. £ntre ces deux tuydres, il se trouve 
une zone de combustion a trds haute tempdrature, 
au centre de la masse de charbon de bois. Grace 
A cette temperature trds dlevde, il ne se forme 
que de Toxyde de carbone ; la zone de combustion 
dtant localisee au centre du gazogdne, les paroie 
ne sort pas trds ohaudes, et on a pu dviterremploi 
d’un revdtement rdfiactaire : aussi, le gazogdne ne 
pdse pas plus qu’un rdservoird’essence. Lesoendres 
sont fondues et tombent A la base de FappareiL' 
Dans la voiture de tourisme, le gazogdne est plaod 
A I’arridre, et Taspect de la oarosserie n’est gudre 
diffdrent d’une carosserie ordinaire. 

Le gaz traverse le charbon, puis passe dans des 
chambres tubulaires en t61e disposdes sur les 
oAtds, oh il se refroidit. Il traverse ensuite un 
cylindre ddpoussidreur, rempli de limaille imbibde 
d’huile. Avant son arrivde aux cylindres, il se 
mdlange, enfin, au moyen d’un robinet, A la propor- 
tion d’air ndeessaire. 


La Distribution db Ghalbub par Cbmtbalbs 
THBBMIQUX8 

dans les Groupes dTmmeubles, A Paris,- 

Depuis la guerre, la oonstruotion des maidons • 
d’habitation dans les grandes ville^ et prihcipale- 
ment A Paris, est presque entidrenwt 8CispeBdue,A 
cause de Taugmentatioa du prix des Inaidriaux 
et de la main d’oeuvre. Quelques vastes 
entreprises ont dtd, cependant, organisdes depnis 
peu, mais elles ont adoptd une fonnule nouvelle, 
Elies oonstmisent de vastes gronpes^d’immeaUcs 
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divisda en nombreux apparteroents qui Hont, non 
pas ]ou4s, mais vencius do 30,000 a 200,000 francs, 
aux personnes qui desiient les habiter. Celles-ri 
deviennent ainsi propri^taircs de la partie dc 
Timmeuble qu’elles habitent, et dies paicnt 
annuellement une somme repr^^scntant simplement 
Tentretien et les services communs, tels que le 
ohauffage. 

Cette oombiimison a permis Tedification dc 
groupes d*imroeubles tres importaiits, dans lesquels 
on a pu appliquer pour la premiere fnia le syst^mc 
de distribution dc chaleiir aV partir d'une station 
centrals. Ce syst^me avait re^u jusqu'tci siirtout 
des applications en Am^rique, mais n’avait pas 
encore 4t6 employ^ en France. 

Un groups de Iff grauds imnicubles a 7 stages, 
actuellement on construction, a Paris, doit dtre 
chauff4 par uno (^entrale thermique unique. La 
puisMnee horairo de Tinstallation cst de 1,485,000 
calories (5,900,00 B.T.U. environ). Le ohauffage 
ost assure par des radiateura k eau chaude, au 
nombre^ de 1 150 ; les plus doignes de la chautTeric* 
en sent k une distance do 350 metres (382 yards). 
}a circulation d*eau chaude est forces au moyen 
d'uiie pompe centrifuge, actionn^ par une turbine 
a vapour k basso preasion. L'eaii est chaufT4o 
dans 8 chaudi^reB. On estime que ce syst^me 
permet do r^aliscr une dconomie de plus de 25% 
)iar rapport a la depense . qu'aurait ncH^essit^ le . 
cHautTage ind^pendant de ohaque maison. 


VlADUC EN BiCTON ARME, A ARCS U£ 190 MibTRES 
(625 pert) 8UK i/Ki.orn, a PuHT.ASTRL, FRllSS OE 
BUEiST. 

On va bientot construire uii viaduc monumental 
en b6ton arme sur rembouchuro de TElorn, entre 
' Brest et Plougastel - Daoulas. (^^et estuairc* 
pr^sente une largeur de 700 indres et le programme 
imposait de reserver une ])asse navigable de 70 
metres, aveo une hauteur de 36 metres dans la 
partie centrals. J/ouvrage doit supporter la 
chauss^e d*une route et permettre, en outre, 
Tinstallation iilt6rieiiro d’un ehemin de fer k voie 
nonnale. 

Le projet adopts comports trois grands ares de 
190 metres (environ 625 feet) de port6e ehacun 
prenant appui sur deux piles on rivii^re, et surmont4s 
d*un double tablier, le tablier sup^ricur portant la 
route et le tablier inf^rieur la voie ferr^. L’ouvrage 
est prolongs de ohaque e6te par deux viaducs 
d'aoote, distincts pour le ehemin de fer et pour la 
route; so longueur totals est sup^rieure k 800 

Le double tablier offre de grands avantages. 
Au point de vue de la circulation sur la route* Us 
sont ^videntB : la chausste reste entidrement 
libre et tout risque d'acoiderit est 4carte. Au 
point de estbftique* le double tablier permet 
d'obtenlir iine pniasante membnive horimtalg 
sup^rieufe* de dimenmoyt en barmonie aveo les 
proportions gto^rales cte'fqjavrsge. An point de 
tue oonstmotion; ce systtma fdotnit une pontie 
vrte iijigide* eapi^le de se pdrter sur de grandee 


longueurs, ce qui permet de r^iiire au minimum le 
nombre do supports vertiuaux. . 

La piincipa|e diffjctilt6 vient des circunstancee 
locales qui interdisent, pour r^tablissement du 
(untre, Fcmploi de points (Fappui interm^diaires 
entre les piles et cul^es. Cette difficulte sera 
r^solue par I’emploi d'un cintre retrouss^ analogue 
k oelui qui a ete employe pour la construction des 
hangais k dirigeables d’Orly, ptes Paris, et qui 
franchira d’un seui jet Teapace libre entre les 
retombtes des vodtes. 

Les quantites de ihateriaux ^ mettre en oeuvre 
sont siip^rieures k 20.000 mdtres cubes pour le 
b^ton et a 1.200 tonnes pour racier. 


La PABRlnATION DES TUYAUX EN CiliMKNT ABmA, 
PAR Centrifugation. 

Les tuyaux en ciment, arm4 ou non, sont trds 
employes, en raison do Icur piix peu 41sv^ et de leur 
forte resistance. Si certaines precautions sont 
prises, on peut aussi les rendre otanches ; copendant, 
par un simple pilonnage k la main, on nbtient 
dUTiciloment une dtancheite suffisante, et on ne peut 
gu^re descendre au-dessous de 30 centimetres de 
diametre. Par centrifugation, au contrairo. on 
peut obtenir une meilleure etancheite et fabriquer 
on loutes dimensions. Cette fabrication a’est 
developp6e recemment cn France, notamment au 
moyen du procMe Caron, cxploite par la Societ6 
des Tuyaux et Agglomeres centrifuges, qui poss^de 
plusieurs usines cn France. 

Dans un moule cylindriquo horizontal, on 
introdnit une quantity cl^iermin^c de l>6toTi de 
oiment g&ch6 assez dair; on T^talc en remuant 
simplement le moule k la main ; pais on fait 
toumer pendant trois minutes ; on laisse prendre 
{lendant 24 heures, a une temperature d'environ 
20'^ ; on dcmoule : on laisse durcir pendant trois ou 
quatre jours k Tabri du soleil ; on laisse ensuito les 
tuyaux au pan? pendant deux mois avant de les 
mettre en usage. 

Les joints longitudinaux du moule pourraient 
laisser dchapper, par leurs fentes, le mortier 6n de 
ciment, ce qui erterait, tout lo long du tuyau, deux 
zones de faible resistance. M. Caion vite oeoi en 
enroulant a Tinterieur du moule une feuiBe de 
caoutchouc qui enveloppe le beton et empdebe 
touto fuite du oiment. 

La fabrication des tuyaux armes est tout aussi 
simple. On place I’armature dans le moule, avant 
d’y introduire le beton, et on opere ensuite eomme 
pour le tuyau non arme. 


CORRESPONDENCE. 


NEW USES FOR RUBBER. 

With reference to the above paper published in 
the Journal of March i4th, I considet that rubber 
blocks for road paving should be three times aa 
long as ordinary wood blocks and have twko jthe 
width of the thickness, and also should have 
ribbed faces parallel to the sides of the pave- 
ment. 
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These blocks in my opinion, would not twist, and 
would prevent side-slipping. 

It is evident that with the heavy motor tralBio of 
to-day, rubber blocks do not eliminate noise. 

D. R. Broadbent, 

. A.M.I.E.E.. A.M.I.M.E. 


MEETINGS OP THE SOCIETY. 


Obdinaby Mbbtings. 

Wednesday evenings at 8 o’clock, 

Afbil 9. — ^Fbank Hopb-Jonbs, M.I.E.E., 
Vice-Chairman, British Horological Insti- 
tute, The Free Pendulum.” Pbofessor 
C. Vbbnon Boys, F.R.S., will preside. 

Apbil 30. — ^Bbigadibb-Genebaii Sir 
Henby Maybuby, K.C.M.G., C.B., Director 
General of Roads, Ministry of Transport, 
” The London Dock District and its 
Roads.” 

May 5 (Monday). — ^T. Thobne Baker, 
” Photography in Industry, Science and 
Medicine.” 

May 7. — J. Robinson, M.Sc., Ph.D., 
F.Inst.P., Head of Wireless and Photo- 
graphy Department, Royal Aircraft Estab- 
lishment, Famborough, “Wireless Naviga- 
tion.” Admibal of the Fleet Sib Henby 
Jaokson, G.C.B., K.C.V.O., F.R.S., will 
preside. 

May 14.— 

May 21. — (Trueman Wood Lecture.) Snt 
William J. Pope, K.B.E., D.Sc., F.R.S., 
Professor of Chemistry in the University 
of Cambridge, “ The Outlook in Chemistry.’* 

May 28. — ^Mbs. Abthob MoGabth (Rosita 
Forbes), “The Position of the Arabs in 
Art and Literature.” Lord Askwith, 
K.C.B., K.C., D.C.L., Chairman of the 
Council, will preside. 


Indian Section. 

Friday afternoons, at 4.30 o’clock:— 

May 2. — Jocelyn F. Thobp^:, C.B.E., 
D.Sc., Ph.D., F.R.S., F.LC., F.C.S., Pro- 
fessor of Organic Cheniistry, Imperial College 
of Science and Technology, “ Chemical 
Research in Indifk.” 

Date to be hereafter announced : — 

Bhupendba Nath Basu, M.A., Vice- 
Chancellor of Calcutta University, “The 
Vedantic Philosophy of the Hindus.” 


Dominions and Colonies Section. 

Tuesday, May 27, at 4.30 o’clock.— C. 
Gilbert Culms, D.Sc., M.I.M.M., Professor 
of Economic Mineralogy, Imperial College 
of Science and Technology, “ The Geology 
and Mineral Resources of Cyprus.” 

Wednesday, June 4, at 4.30 o’clock. — 
The Rt. Hon. Sir Frederick Luqabd, 
G.C.M.G., C.B., D.S.O., D.C.L., LL.D., 
British Member Permanent Mandates 
Commission, League of Nations, “ The 
Mandate System and the British Mandates.” 
Monday, June 16 , at 4.30 o’clock. — 

0. V. CoRLEss, M.Sc., LL.D., “ The Mineral 
Wealth of the pre -Cambrian in Canada.” 

Cobb Lectures. 

Moiida^^ evenings, at 8 o’clock ; — 

Dr. T. Slater Price, Director of 
liesearch, British Photographic Research 
Association, “ Certain Fundamental 
Problems in Photography.” Three Lectures. 
March 24, 31 ; April 7. 

LscraBB HI : April 7. — Photohalides and the 
visible image. Sensitising action of silver ions. 

1. Atent imkge. Duplication of light action by 
chemical agents. Silver halide grain as the unit. 
Sensitive centres on the grains. Nucleus exposure. 
Nature of the sensitive centres. 


MEETINGS OP OTHER SOCIETIES 
DURING THE ENSUING WEEK. 


Monday. April 7 ... (ieograpbical Society, 136, New 
Bond Street. W.. 8.30 p.m. Oaptoin P. 
K. Boulnoie. ** On the western Frontier 
of the Sudan.*’ 

Surveyors' Institution, 12, Great George 
street, S.W.. 8 p.m. 

Transport. Institute of, at the Institation 
of Electrical Engineers, Victoria Em- 
bankment, W.O., 6.30 p.m. Hr. H. A. 
Watson, Organisation of Traffic and 
Locomotive Departments in relation to 
Running.” 

Victoria Institute, Central BuHdlngs. 
Westminster. S.W., 4.30 p.m. Prof. P. 
O. Boget, ” The Influence of Calyln down 
the Centuries on the Religious and 
Political Development .of the Protestant 
Nations.” 

Chemical Industry, Society of (London 
Section), at the Royal Innitutlon, Albe- 
marle Street, 8 p.m. Prof. Anu^ 
strong, ” Sir James Dewar aa an 
Experimental Inquirer.” 

Royal Institution, Albemarle Street, W., 
6 p.m. General meeting. 

Engineers. Society of, at the Geological 
Society. Burlington Home, Piccadilly, 
W. S.3(l p.m. Mr. A. 0. lonldM. " Om- 
Firing (Flame Control).” 

Tuisdat, April 8 ... Petroleum Technologlcts. luU 
tution of, at the Royal ggdintj ot 
J bhn_8ireeh, Adelpni,_^ 


it, at the Royal Sod^ m Artc,"^ 

^ireeh. Adelphi. WXr. 6.» 

Mr. .W. J. "Artlaofi, “ toie Grade Olf of 
Bonna and Assam.** 
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Boyal Institution. Albemarle Street W.. 
5.16 p.m. Sir 1. Gkiiiauos. ** Some 
other Aspects of 14th Oentury 
Poetry.'* (Lecture 11.) 

Metals. Institute of (Local Sections). 
Armstrong College. 19ewca*it]e-on-Tyne. 
7.^ p.m. Annual general meeting. 
Chamber of Oommeroe. New Street. Bir- 
mingham. 7 p.m.. annual general 

meeting. 

Marine Engineers, Institute of, 85, Hie 
Minories. E., 6.30 p.m. Mr. P. J. Higgs. 
*' OtMervation Notes on a ^.000 ton Ship 
with Oil Engines and Eleotrio Propul- 
sion." 


Anthropological Institute. 60. Gr^t 
KusseU Btwt, W.C..^8.16 p.m. Dr. J. H. 
Hutton, " The Use of Stone in the Naga 
Hills." 

Central Asian Society, at the Royal 
United ^rvlce Institution, Whitehall. 


S.W.. 6 pjn. 

Photographic Society, 36, Russell Square. 
W.C.. 7 pan. Messrs. K. C. D. Hickman 
and D. A. Spencer. "The Washing of 
Photographic Products." (Parts 111. 
and IV.) 


Chadwick Public Lecture, at the Royal 
Society of Medicine, 1. Wimpole Street, 
W., 6.i5 p.m. Dr. O. Porter, '• American 
Public Health from an English Point of 


View." 


Wednbsday. April 9 ... Meteorological Society. 49, 
(Tromwell Road, S.W., 6 p.m. 1. Mr. 
1. D. Margary, ‘ Glaislier Stand 
vertiUtt Steveiihon Si'ieen. A compari- 
son of 40 years’ oliservationH of maxi- 
mum and minimum temperature as 
recorded in both screens at Camden 
Square, London." 2. Mr. B. Hill, 
" A lens tor whole sky photographs. ’ 
3. Mr. P. J. W. Whipple, " 'Ihe sig- 
nlflcance ot regression equations in 
the analysis of upper air observa- 
tions." 

Literature, Royal Society of, 2, Blooms- 
bury Square, W.O., 5-15 p.m. 

Naval Architects, Institution of, at the 
Royal United Service Institution, 
Whitehall, 8.W.. 11 a.m. Annual 

meeting. 1.— Address by the President, 
the Duke of Northumberland. 2.- 
Admiral of the Fleet. Sir Doveton 
Sturdoe, Strategical and 'iaclicul 
Considerations governing Warship 
Design." 


Thursday. .Vpril 10 .. Pottery and Glass Trades 
Benevolent Society, at the Royal Socilty 
OF Arts, John Street, Adelphi, W.C., 
7.45 p.m. Mr. P. W\ V. Brooks, " Helpful 
Hiute to Salefolk." 

lUwal Society. Burlington House, 
Piccadilly, W., 4.30 p.m. 

Antiquaries. Society of. Burlington House, 
Piooadilly. W.. 8.30 p.m. 

Royal Institution, Albemarle Street, W., 
5.16 p.m. Dr. E. J. Allen, "Scientific 
Research on Sea Fisheries. (Lecture 
II.) 

Metals. Institute of. at the Institute of 
Marine Engineers. 85. The Minories. E.. 
8 p.m. Dr. G. H. Gulliver, " Failures in 
Metals and Alloys." 

Ifiiild Study Society, 98. Buokingham 
Palace Road, R.W., 6 p.m. Dr. T. P. 
Nunn, "The Philosophy of Gentile." 

Naval Arohiteots, Institution of^ at the 
Royal United Service Institution, White- 
hall, 8.W. Annual meeting' continued. 11 
a.m.:— 1. Mr. A. Hurd. "The Future of 
Sea Transoort." 2, Oommajider C. D. 
Burney, "Development of the Airship, 
with special reference to Transport." 
3. Sir Alfred Bead. " Sea-borne Coastal 
Trade." 3 p.m.:— 1. M. P. Payne, 

" Beenlts of <#oroe rolling experiments 
on Fhip MaMs.'* ?, Professor K. 
Suyehiro. "The. Drift of Ships caused by 
rcfling among Waves." 3 p.m.:— 1. Mr. 
B. W, Allen, AbpUcauon of Steam 
Turbltiss to Auxiliary Machinery," 2, 
Meevra. F. G. Martin^ and A. T. Wall, 


" High Elastic Limit Mild Steel and its 
Oene.ol Applications." 

Historical Society. 22. Bussell Square, 
W.C., 5 p.m. Miss I. WrighL "The 
Kiigliah Expedition against St. Do- 
mingo (1655) from Spanish Official Re- 
cords." 

Mining and Metallurgy. Institution of, at 
the Geological rociety, Burlington 
House, Piocadilly, W., 6.30 p.m. Annual 
General Meeting. 

Electrical Engineers, Institution of. 
Victoria Embankment, W.G.. 6 p.m. 
Mr. S. C. Bartholomew, " Power Circuit 
Interference with Telegraphs and Tele- 
phones." 

Mechanical Engineers, Institution of, 
(South Wales Section), at the South 
Wales Institute of Engineers, Cardifl. 
Mr. J. P. Udal, " Payments by Results." 
(Graduates’ Action, N.W. Branch). 
Engineers’ CHub , Albert Square. Man- 
chest' r, 7.15 p.m. Mr. jP. W. L. 
Keathoote, " Involute Gears." 


Friday. April 11 London Society. ^at the Rc^al 
Society op Arts, John Street, Adelphi. 
W.C , 5 p.m. Mr. J. Slater, " The 
Strand and the Adelphi." 

CVolists* Touring dub, at the Ro^al 
Society op Arts, John Street. Adelphi. 
W.C., 7.^0 p.m. Annual General Meeting. 


NsvaJ Architects, Institution of, at the 
R'yal United Service Institution, 
Whitehall. S.W. Af^nual meeting oom- 
tmued. 11 a.m.:-], Eng.-(''omman(ler R. 
Reeman, " Further Exiierimental Work 
on Diesel Engines." 2. Mr. H. W. 
Nlchollp., "Vibration of Ships." 3. Mr. 
O. Vedeler, "The Torsion of Shins" 
3 nm.:- 1, Mr. J. L. Kent, "The Effect 
of W nd and Waves on the Propulsion 
rf Ships." 9, Dr. T. B. Stanton and Minn 
D. Marshall, " The Effect of Length on 
the Skin Friction of Plat Surfacee." 5. 
Mr. A. Shigemitpu, " Skin Friction 
Re<«i8tance^and the Law of Oomparison." 
4. Mr. J. Tutin, " The Analysis of Shin 
Resistance." 

Mechanical Engineers, Institution of. 
Storey’s Gate, Westminster, S.W., 6 p.m. 
Dr. T. Mo<«, "The Felationshin of Air- 
(’’onsumution to Brake Horse-Power in 
('’ombustion Engines; Road 
and Plight Tests." 

(ridland Branch), Chamber of Com- 
merce. New Street, Birmingham. 7 30 
D.ro. Mr. R. A. R. Cole. "The Manii. 
facture of Chilled Iron Rolls." 
AerDnautical Engineers, Institution of. at 
the Engineers' Club, Cloven try Street. 
W.. 6.30 n.m. Mr. R. M. Vlale. "Radial 
Engines for Aircraft." 

Mar'ne Engineers. Institute of. R5. The 
Minories, E., 6.30 p.m. Annual General 
Meeting. 


Royal Institution, Albemarle Street, W., 
9 n.m. Prof. J. Thorpe, " Colours, 
Stains and Dyes." 

Photographic Society, 35. Russell Sonnre, 
W.O., 7 p.m. Mr. J. H. VickerM, " The 
Photorranhy of Wild Birds nnd 
Animals." 

Metals, Institute of, The University, St. 
George’s Souare. Sheffield. 7.30 p.m. 
Annual General Meeting. Mr«. A. 
Vellan and Prof. Do^h. " The Protection 
of Aluminium by Electro-Plating.’’ 

Physical Society, at the Tmnerial College 
of Science. South Kensington, 8.W., 
6 p.m. 

Malaoologioal Society, at the Linueen 
Society, Burlington HoUm, Piocadilly, 
W., 8 p.m. 

Astranomical Society, Burlington House, 
PiccodUl^ W., 5 p.m. 

Medical Officers of Health, Society of, 1. 
Upper Montague Street, W.O., 6 p.m. 
Dr. G. H. Miles, "ludustrial Psychology 
and the Public Health." 


RixrRDAT. Apeit 12 Royal Institution, Albemarle 
Street. W., 3 p.m. Dr. C. Singer. 
"Ti*M>niardo da Vinci as a Man <f 
Bdenoe.** 
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NOTICES. 


TRUEMAN WOOD LECTURE, 

In consequence of illness, Profbssoa C. 
Vbbnon Boys, F.R.S., will be unable to 
deliver the Trueman Wood Lecture on 
“Calorimetry,” which he had arranged to 
give on Wednesday, May 21st. His 
place will bo taken by Sir William J. Pope, 
K.B.E., D.Sc., F.R.S., Professor of Chemistry 
in the University of Cambridge, who has 
chosen as his subject, “The Outlook in 
Chemistry.” 


SEVENTEENTH ORDINARY MEETING. 

Wednesday, April 2nd, 1024 ; Lord 
Askwith, K.C.B., K.C., D.C.L., Chairman 
of the Council, in the Chair. 

The following candidates wei’e proposed 
for election os Fellows of the Society : — 
Aisinman, Dr. Semion, Paris, France. 

Crichton, Alexander, New Brunswick, Canada. 
Faaul, Mehr Ali, L.C.E., A.M.I.K., Hyderabad, 
Deccan, India. 

Fern, William G., London and South Africa. 
Mepham, George S., St. Lo.iis, Missouri, U.8..4. 
Mi^de, Willem Frederik, Bulawayo, South Africa. 
MoU, Thomas, Bedford. 

Parsons, Frederick, Massaohiisetts, U.S.A. 
BoLiertson, James Alexander, O.B.E., J.P., 
Cleveleys, via Blackpool. 

Rusk, Professor Rogers D., M.A., B.S., Naperville, 
Illinois, U.S.A 

The following candidates were duly 
elected Fellows of the Society : — 

Agnew, Andrew, C.B.E., London. 

Anderson, Percy, M.B.E., Gerrard^s Cross, Bucks. 
Londie, John, D.Sc., New York City, U.S.A. 
O’Brien, Arthur Matthew, F.C.S., Skewen, Glam. 
PArker, Charles, Nottingham. 

Sommers, Daniel Henry, Portsntouth. 

^ Verma, Banwari Lall, Delhi, India. 

A paper on “ London Traffic ” was read 
by Sib Lynden Maoassey, K.B.E., LL.D., 
D.So. (Secretary to t^ Royal Commission 
on London Traffic, 1903-7). 

The paper and discussion will be published 
in A subsequent number of the Journal, 


EXTRA MEETING. 

Friday, April 4th, 1924; His Ex- 
cellency THE Brazilian Ambassador in 
the Chair. 

A paper on “ The Amazon Valley and its 
Development ” was read by Mb. George 
Macaulay Booth, Director of the . Bank 
of England and of the Booth Steamship 
Company, Ltd. 

The paper and discussion will bo printed 
in a subsequent number of the Journal, 


A hundred copies of “Modem Brazil,” 
by William Howarth, have been placed 
at the disposal of the Society by the 
publishers, Messrs. C. TinKiig and Co., Ltd., 
. Liverpool. Fellows of the Society who 
desire to receive free copies of the book 
are invited to apply to the Secretary, 


COBB LECTURE. 

Monday Evening, April 7th, 1924 ; 
Dr. T. Slater Price, Director of Research, 
British Photographic Research Association, 
delivered the third and final lecture of his 
course on “ Certain Fundamental Problems 
in Photography.” 

On the motion of the Chairman, Sir 
Herbert Jackson, K.B.E., F.R.S., a vote 
of thanks was accorded to Dr. Slater 
Price for his interesting course. 

The lectures will bo published in the 
Journal during the summer n cass. 


VISIT TO THE guildhall: 

On behalf of the Fellows of the Society 
and their ladies, the Council have gratefully 
accepted an invitation from Mrv H. G. 
Downer, LL.B., a member of the Common 
Council, to inspect the Guildhall^ including 
the Art Gallery of the Corporation of 
London, on Thursday, May 8th, at 2.30 p.m. 

Sir Alfred George Temple, F.S.A., will 
act as escort in the Art Gallery and Mr. 
Deputy Alderton, C.C., in the Couricil 
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Chamber, Crypt and other places of interest 
in the Guildhall. 

Fellows desirous of availing themselves 
of the invitation should inform the Secretary, 
Royal Society of Arts, John Street, Adelphi, 
W.C. 2, on or before May 3rd, mentioning 
the number of their party. 

Those attending are requested to assemble 
at the main entrance to the Guildhall in 
King Street, Cheapside, at 2.30 p.m. 


PROCEEDINGS OF THE SOCIETY. 


THIRTEENTH ORDINARY MEETING. 
Wednesday, Maboh 6th, 1024. 

Lobd Askwith, K.C.B., K.C., D.C.L., 
(Chairman of the Council), in the Chair. 

Tbb Chairman said he had to introduce Sir 
Fabian Ware, Vice-President of the War Graves 
Commission, of which the Prince of Wales was the 
President. He had received a letter from the 
Private Secretary to Mr. Walsh in which he said : 
**The Secretary of State for War asks me to convey 
to you his very sincere regret at being unable to 
accept the kind invitation of the Council of the 
Royal Society of Arts to attend the lecture by Sir 
Fabian Ware to-night.'* The Minister of Transport, 
Mr. Harry Gosling, who was a member of the 
Commission, had also personally expressed to him 
his deep regret that he was prevented from attend- 
ing the discourse, which he had particularly desired 
to do. Sir Fabian Ware, with others of the Royal 
Commission, had devoM six years of strenuous 
work to the graves of the fallen, known and 
unknown, in all parts of the world. Many of 
the audienbe might have visited the graves of 
those who were buried within a near distance of 
this country, at Etaples, Ypres, and particularly 
the beautiful cemetery at Terlincthvm, near 
Boulogne.' Some might have been led there by 
the various tours which had been organised by 
the Y.M.C.A. (of whose work he knew something 
himself, as he was Vice-President of it), by St. 
Barnabas Hostels, and by other organisations. 
There were, however, many unknown places of 
which Sir Fabian Ware would be able to speak that 
night in that great chain of graves almost girdling 
the world. Sir Fabian had but lately returned 
fjrom Gallipoli, and his account would probably be 
most interesting of what was being done there, and 
of the various alterations .in the general dfmi£pn« 
which might be made thm, and also in places 
so far afield as China and Eart Africa. * He would 
also be able to speak not only of the graves of 
known prsons, anil, the artikio architecture or 
engineering worit whichhad becD done upon them, 
but also of the mcDtimMita whidihad been put up to 
thoee who htti died as unknown warriors. 


The following pt^per was read: — 

BUILDING AND DECORATION OF 
THE WAR CEMETERIES. 

By Majob-Gbnebal Sm Fabian Wabb, 
K.C.V.O., K.B.E., C.M.G., C.B. 

(Vlco-Chalrman, Imperial. War draves Com nlaslon). 

The subject of my lecture is one on which 
it is extremely difficult to speak in public, 
and hitherto I have avoided doing so ; but 
1 felt when you invited me that the 
atmosphere provided by your Society and, 
if an old friend will allow me to say so, 
the sjnnpathetic guidance which 1 know 
that Lo]^ Askwith's chairmanship would 
ensure, made the imdertaking at least 
possible. » 

Those of us who literally live and move 
among these dead cannot discuss their graves 
with that calm objectivity which art and 
science bring to bear, for instance, on the 
tomb of an ancient king, whose racial and 
religious prejudices have become faint for us 
in the great distances of time. Those dead 
are of our own blood and race, or of one of the 
racos which are united imdor the same 
king ; their religion, whether our own or not, 
found expression in their patience and their 
sacrifice, which are still very present to 
our minds. Their religion and their racial 
characteristics are sacred and living things, 
cuid present generations will judge our 
work, and more particularly that of the 
architects who have designed the War 
Cemeteries, by the extent to which we have 
recognised this. These are difficult things 
to discuss ; it is much easier to try to give 
expression to them in our work so that they 
may be intelligible to future generations, 
and may stir their imaginations and sanctify 
for them the memory of these dead. Allowing 
for the inevitable restraint under which he 
spoke, this is the thought, 1 think, underlying 
the words of one of our great architects 
who was describing to me his impressions 
when he first visited the cemeteries during 
the war : “ Future generations,” he said, 

will find it difficult to realise the psycho- 
logical conditions of those days, when one 
carried on from day to day at an emotional 
pitch never likely to be forgotten by those 
who went through it; The first conclusion 1 
came to was, that whatever we did should 
sp^k unmistakeably to posterity of those 
tremendous days, and should speak in the 
lemguage of to-day.”. 

But before dealing with the work of the 
architects, let me say a few words about 
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that of the engineers, recognising he division 
of labour between the architect and the 
engineer, a division which, 1 imagine, 
every rue artist deplores, but which is 
one of the many forms of specialisation 
brought about by the complications of 
modem civilisation, and which this country 
was, 1 believe, one of the first to impose. 
The engineer is sometimes regarded as 
the materialistic partner in this division ; 
whether that is so or not, in this work he 
has had to bring his most sternly practical 
qualities to bear on a problem which is 
certainly of the idealist order ; for as you 
may remember in 1917, at a period in the 
War when faith alone foretold victory, 
the representatives of the self-governing 
Dominions and of all parts of the British 
Empire met in London as an Imperial 
War Conference. The Prince of Wales, 
who had taken an active interest in our 
work at the front, then addressed to them 
a memorandum suggesting that they, 
representing the wiiole Empire, should make 
arrangements for the future care of war 
graves. The Conference unanimously agreed 
among other things, that, as far as was 
humanly possible, these graves should be 
permanent. Perpetuity in sepulture has 
in the past been a very rare thing, much 
rarer than is generally realised, assured in 
any degree to the great of the earth only, 
most commonly in this country by burial 
in some historical and sacred monument, 
of which Westminster Abbey, St. Paul’s 
and other cathedrals immediately occur to 
us as examples. These dead, the Imperial 
War Conference held, certainly deserved 
the honour which had been shown in this 
way to the former great of the earth, and 
as they could not be brought in their 
hundred of thousands (the British Empire 
gave .over one-million dead to the cause 
for which she fought) beneath the sacred 
shelter of existing monuments, structures 

* at least as lasting must be erected at the 
spots in distant lands where their comrades 
had buried them. To ensure this lasting 
quality, to give effect to this ideal of 
perpetuity, has been the speciartask of the 

* engineer, with whom rests the last word on 
.structural stability and durability. I shall 
■naturally be speaking this evening a great 
.deal more of the architects than of the 
engineers, but, believe me, nothing could 
.have surpassed the devotion with which 
the highest possible mathematical and 
soieiitifio knowledge has been placed . At 


our disposal, and the invariable response 
of the engineers to the claims of a great 
ideal. 

Let me give you one of the simplest ex- 
amples of this. It is only necessary to visit 
any churchyard in this country to see how 
the headstones become displaced by tune, 
sometimes leaning in all directions, at others 
removed and placed against a surrounding 
wall, the space they occupied being used 
for new burials or some other purpose. 
All chance of that had to be prevented 
in the war cemeteries, and this is what the 
engineers have done. A trench is dug at 
the back of each row and a continuous 
concrete beam is constructed in this. On 
the upper side of this beam there are sockets 
into which the headstones are fitted and 
fixed with cement, and they are thus held 
as in a vice, permanently immovable. 
The land for the cemeteries has, as you know, 
been given in perpetuity in each former 
allied country by the people of that country 
at their own cost, following the generous 
example first set by France in honour of 
our dead. There is, therefore, no fear that 
the land will ever be used for any other 
purpose, but even if that had not been so, 
the labour and expense which would be 
incurred in the removal of these headstones 
and their foundations, would economically 
prohibit anything of the kind. 

You will have observed that the point 
of view from which I have approached the 
subject of the building and decoration of 
the war cemeteries has brought us directly 
to the graves themselves. And whatever 
line of thought you take this must inevitably 
be the result. But before I follow up this 
line, let me break off for one moment in 
order to give you some idea of the number 
and distribution of these graves over the 
face of the globe. I find that not only 
the general public, but even those who take 
a direct interest in the question, have very 
little conception of this. For ins^oe, 
quite recently I received a letter from an * 
important organisation asking if they were 
ri^t in believing that there were several 
cemeteries with different names in the 
Ypies area. I think the best way I can 
bring the facts before you is b]^ means of 
maps, on which the cemeteries are inarked. 
You see them stretching across France and 
Belgium in a chain from the English Channel 
to the Vosges, nearly 1,000 of our War 
cemeteries in these two countries, in addition 
to more than 1,600 French Cbmmunal* 
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cemeteries and churchyards, in which some 
of our dead are buried. Ih Switzerland 
there is one cemetery at Vevey, where 
the remains of the British prisoners of war 
who died in that coimtry have been gathered 
together. The chain continues across the. 
north of Italy, and there are in that country, 
together with scattered cemeteries and 
graveyards, 93 in all. Across Macedonia 
the chain stretches — ^here there are 21 
cemeteries — down the Gallipoli Peninsula,, 
where there are 31, to Smyrna, through 
Syria, where there are two, through Palestine, 
passing over th^ Mount of Olives itself — 
in Palestine there are 40 — ^through Egypt, 
where there are 5, down Mesopotamia and 
to East Africa, where there are 400 burial 
places which it is necessary to concentrate, 
then the chain extends across the north of 
India, to China, where there is a cemetery 
at Tsingtao, and 23 other scattered burial 
grounds, to Australia and New Zealand, 
across Canada, and back to the United 
Kingdom, where there are more than 
67,000 graves in some 5,000 churchyards 
and cemeteries. There are fifty other 
countries, off the track I have followed, 
where British War graves have been found., 
Someone, writing on these graves shortly 
after the war, truly said that the Empire had 
thrown a girdle of honour round the world. 

You may ask why we have not moved all 
the small cemeteries into the larger ones. 
There are several reasons of which I will 
only mention one. During the war we 
chose certain authorised sites, where the 
dead could be buried, some of them close to 
the trenches ; the soldiers were promised 
that if they brought their dead comrades 
to these, which they not unfrequently did 
at the risk of their lives, they would rest 
there permanently undisturbed. 

With that necessary digression let mo 
return to my subject. 1 said that from 
whatever point of view you approached it, 
you were led directly to the graves them- 
sdves. This is as it should be. Our work 
itself would indeed bo a lamentable failure if, 
in designing the cemeteries, the graves 
had not always been first in our thoughts, 
if, for instance, the cemeteries were so 
ornate and elaborate in construction that 
• the graves were hidden or overshadowed 
by buildings and monuments, and the 
impression was given at that first gliuioe, 
wliioh invariably Qlpses our judgment, 
that they were merely "a minor feature in 
the arcdiiteotu^ conoeption. ^ The vision 


of peace, with its background of sublime 
tragedy, proceeds from the graves alone* 
and if the architectural design is in any way 
a worthy one, even the casual visitor on 
entering the gate should first be irresistibly 
attracted by the rows of headstones ; they 
should invite, and, if necessaiy, compel 
his attention. That is certainly the effect 
that the architectural treatment which 
has been adopted invariably has on me 
personally, and on every one with whom 1 
have visited the cemeteries. It is not 
until you have passed silently before the 
headstones, reading the inscriptions, eloquent 
in their very brevity, that you gradually 
become conscious that each of these groups 
of dead, whether small or great, (in some 
there are no more than forty gfaves, in, a 
few over ten thousand) is a community 
knit together by bonds of fellowship as in 
no ordinary resting places of the deewl, and 
instinctively you look around for some 
symbol of this unity. It is then that you 
turn to the massive Stone of Remembrance 
and the Great Cross of Sacrifice. 

Before considering these two collective 
monuments and other buildings which 
complete the construction, 1 will, therefore, 
describe first the headstones which mark 
the graves (and of which about 180,000 have 
already been erected to replace the wooden 
crosses). May 1 explain at the outset 
that 1 am speaking now of the very great 
majority of cemeteries ? Those demanding 
exceptional treatment, owing to their 
peculiar situation or the race and reFgion 
of those buried in them, 1 will deal with 
subsequently. 

The headstones are all of the same shape, 
two feet eight inches high (above the ground), 
one foot three inches broad, and three 
inches thick, the top forming a segment of 
a circle two feet six inches in radius. The 
size, proportions and upper curve were 
decided by a special Committee of artists 
and architects, as from both the aasthetic 
and practical point of view it was necessary 
to obtain the best opinion available. For 
instance, the durability of these stones 
depends largely on the effectiveness of the 
curve at the top to throw off the rain in 
the way. least lilmly to wear the inscription. 
The curve designed has been found to give 
the maximum efficiency in this respect. 
On each headstone is inscribed a reproduo* 
tion, specially designed for carving on stone, 
of the badge which the dead soldier, wore 
in his cap. Should the grave be that of 
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a general or an officer of higher rank, who 
did not wear his regimental badge, it is 
nevertheless the one which, by universal 
desire, is inscribed on his headstone. The 
name, age, military rank and other dis- 
tinguishing details are engraved on the upper 
part of the stone,, in the middle a cross or 
other appropriate religious emblem, (e.g. 
the six pointed Star of David for a soldier 
of the Jewish faith) and below this a text 
or other personal tribute chosen by the 
relatives. One headstone, which is, alas, 
too common, is that to the unknown soldier 
bearing the words Known unto God.’’ 

1 am not to-night giving any accoimt of 
the administrative side of the work, or I 
would have to draw your attention to the 
amount of correspondence involved in the 
making of every headstone, as, of course, 
the relatives’ wishes have to be ascertained 
with regard to the religious emblem and the 
personal inscription at the foot of the head- 
stone, and they have also to be asked to 
check and often to correct the initials and 
spelling of the name. The manufacture of 
these headstones is going on in all parts 
of Great Britain, the output being about 
2,000 a week. 

To turn now to the collectiv ‘ monuments : 
a ( arven stone and a stark sword 
brooding on the bosom of the Cross,” as 
Mr. Kipling described them in liis poem on 
the King’s Pilgrimage two years ago. In 
all the cemeteries there is the Great Cross of 
Sacrifice, designed by one of our principal 
architects. Sir Reginald Blomfield. It 
differs in size to suit the dimensions of the 
cemetery, the largest being twenty -four feet 
high, the smallest fourteen. It stands on a 
great octagonal block (weighing in the largest 
type about two tons), which rests on three 
octagonal steps. The shaft and arms are 
in section in the form of an* octagon. The 
length of the two arms is abput one-third 
of the height of the cross measured from the 
base of the shaft. The shaft is in one stone 
from the pedestal block to under the arms. 
The arms are in one piece of stone fastened 
by two bronze dowels in to the head of the 
shaft. The base of the shidt is let into the 
^pedestal block by a six inch stone joggle 
and a bronze dowel. The shaft tapers from 
the base to the top of the vertical lines, 
being set out to a somewhat emphasised 
entasis. 

There is no doubt that the design of this 
Gmss. carried out in white stone, against 
whidh^ the bronze sword stands out in the 


changing lights, very much as old arms 
and weapons against a wall, has appealed 
very strongly to public imagination. Its 
83 mibolism, like that of many great artistic 
creations, is somewhat vague, or rather 
open to various interpretations ; to some 
the sword is itself the cross and the stone- 
work merely the frame, to others the sword 
symbolises the offering up in sacrifioe of 
those who perished by the sword, and other 
interpretations suggest themselves, evidently 
many, for all who accept the Cross at all 
seem to have found in it something which 
responds to their individual feelings. You 
will see that it is indeed a noble monument, 
towering with a certain majesty above the 
headstones. 

It was originally the intention of the Com- 
mission that each architect should be at 
liberty to design a special cross suitable 
in his view to each cemetery, but general 
opinion was too strong for us, and this design 
had been adopted wherever possible. We 
even recently had the design for the cemetery 
on the Mount of Olives modified, so that 
this cross should also be erected there. 
The thoughts which that suggests are 
better left to the imagination than put into 
words. As time has gone on the names 
” Cross of Sacrifice ” and ” Stone of Remem- 
brance ” have attached themselves to the 
two central monuments ; I don’t know who 
originated them, but they have been 
generally adopted, and imdoubtedly express 
the feelings which each suggests, but it would 
*not be right that this should in any way 
limit the use to which they are put. For 
instance, in a service which I attended 
last Easter in the large cemetery at Lijssen- 
thoek, where 800 relatives had gathered 
together. Communion was celebrated at 
the stone, which was used as an altar. 

This Stone of Remembrance, designed by 
Sir Edwin Lutyens, is to be found in all the 
larger cemeteries. Its dimensioila are such 
as to make it a monument as perm^ent 
as any work of man can be. It is a monolith 
weighing nearly ten tons. Each stone beam 
the inscription engraven in large lettets, 
” Their name liveth for evermore.” 1 will 
describe it in Sir Edwin’s own- words — a 
” Great fair stone of fine ^proportions, 
twelve feet in length, lying rais^ ippon 
three steps, of which the first and third 
are twice the width of the second. • » . 
absolute and simple in form, with the greatest 
possible amount of labour and tlmugfat 
required in its manufacture, in that all its 
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hoTi»»ital cnirfaoes and planes are spherical 
and parts of parallel spheres, 180JL feet 
8 inches in diameter, and all its vertical 
lines converging upwards to a point some 
1801 feet 8 inches above the centre of these 
spheres.*’ 

' The esthetic effect of these two monu- 
ments depends on their setting in relation 
to the levels and surrounding natural 
features ; each cemetery is therefore designed 
by a member of the Commission’s archi- 
tectural staff on the spot, under the guidance 
of one of the principal architects, by whom 
the design is finally approved. That was 
.the system which Sir Frederic Kenyon 
recommended to the Commission in his 
report, which has guided us throughout our 
-work. It is a form of collaboration between 
younger architects and the hecids of their 
profession of which we may hear more in 
the future. 

Personally, I always feel that the most 
restful effect is obtained where the cemetery 
contains no other stonework than the head- 
stones and these two monuments, the 
.whole drawn together and softened by trees 
and shrubs. I will show you examples of 


men, often with friends buried in the veiy 
cemetery they are tending, is beyond all 
praise. What an opportunity they have 1 
White stones standing in green grass lawns, 
and these two white monuments for a back- 
ground. Want of water, every possible 
variety of soil, sand dunes to be held back 
and covered with whatever growth they will 
take, some of the cemeteries in old orchards, 
others on the bleak hillside, with the worst 
X)ossible aspect and no shelter from the 
weather, the natural desire of the Dominions 
that their own indigenous trees and shrubs 
should be planted near their graves, these 
and such considerations have called for many 
long and .patient experiments. But here 
again the greatest skill and knowledge 
which the Empire possesses has been placed 
at our disposal, nurseries have been estab- 
lished which supply everything that is 
required from existing stock, and this part 
of the organisation is alree^ly beng trans- 
formed into the main branch of the per- 
manent maintenanco staff. The photo- 
graphs will give some idea of what has 
already been achieved, but imagination 
must supply the colours of the flowers. 



Fio. 1. — ^Fermc Olivier Military Cemotery, Belgium. 


this. You will notice that some years mustj 
yet pass before the trees are large enough 
to have their full effect, and what is missing 
altogether from these photographs is the 
colour of the flowers, to which the cemeteries 
owe their chief beauty from early Spring 
to late Autumn. The horticultural aspect 
of work has been: (^alt with in lectures 
by Dr. Hill,^ the Director of Kew Gardens, 
who bas been help^ us for the last si^ 
years. It oertainly«^idf|a^es a lecture to 
itself. The skill and devotionfof our large 
staff of gardeners, all of them ex-service 


There are, however, larger cemeteries, 
some of them with ten or twelve thousand 
headst(Mies the effect of which is to give an 
impression of barrenness, I might almost 
say desolation, however toned down vrith 
foliage and flowers, if they are not counter- 
balanced by further solid structures in 
addition to the Cross and the War Stone. 
In these shelters have been provided, and 
inde^, owing to the greater number of 
visitors who may be expected, the seclusion 
vdiich they afford is very desirable. These 
give further scope to the architect. You 
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have the sixnpleat fonn, a shelter and gate- 
way combined, at Jboroeville ; at Terlinc- 
thun, jiear Boulogne^ Mr. Herbert Baker 
has combined the shelter, to which he has 
added a Record House, and the AVar Stone 
on a broad terrace, the eflect, with the 
Napoleon Coiumi:^ rising above the wood 
in the background, being very impressive. 1 
wish 1 could also show you his beautiful 
treatment of the cemetery of Tyne Cot, 
on the Passchendaele ridge, where 11,000 
soldiers, mostly unknown, lie around Gennan 
blockhouses, the central one of which forms 
the base of the Cross ol Sacrifice, and on 
the rising ground behind a shelter and 
record house are joined by a curved wall, 
on which are inscribed the names of 20,000 
of those who have no known graves. But it 
is not yet completed. At Boulogne Eastern 
Cemetery, Mr. Charles Holden has con- 
nected tlie shelter and record house with 
a stone roof with a cornice supported on 


four colmnns. The stone of Remembrance 
is placed under this roof. 

There is one cemetery in France whidi 
will be seen by more people than any other ; 
it lies among the sand dunes at* Etaples, 
close to the main line to Paris and the South, 
and 11,000 of our soldiers are buried here. 
The design was entrusted to Sir Edwin 
Lutyens. On the highest sand hill among 
the fir trees a wide terrace has been built 
overlooking the whole cemetery, and with a 
view of the English Channel in the distance, 
between the two light houses at Le Touquet. 
Above the centre of the terrace stands the 
Cross of Sacrifice, and below, on the terrace 
itself, the Stone of Remembrance. At 
each end of the terrace are pylons in the 
form of vaulted shelters, carrying overhead 
cenotaphs adorned with the flags of the 
several services. A stepped mound from 
the terrace gives access to the graves, which 
stretch in all directions, the headstones 
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stand in grass, and amidst them are. growing 
trees and shrubs and flowers. 

Throughout all these cemeteries you will 
have observed there are common features 
which give them their distinctive character. 
The Cross of Sacrifloe stands out distinct 
in all of them, and as time goes on it is 
acquiring a special signiflcance and associa- 
tion with the War Graves of the British 
Empire, so much so, that as I have said, 
the Commission has insisted on its employ- 
ment wherever possible. But there are 
instances, even in mainly Christian 
cemeteries, whele it is obviously unsuitable. 
This was flrst found to be so in the mountaiif 
cemeteries in Italy. You have seen with 
what effect Sir Robert Lorimer used it in 
the Giavera Cemetery in the Italian plains. 
On the Asiago Plateau, however, 4,000 
feet high, covered with snow from October 
to April, are five small cemeteries, Monte 
Cavalletto, Granezza, Magnaboschi, lying 
among the open hills, Boscon and Barenthal 
in the clearings of a pine forest. These, as 
you will see from the photographs, are 


3 feet 10 inches in height. Here, also, he 
has designed a very striking monument for 
an Indian cemetery. 

On the Gallipoli Peninsula we have had 
perhaps the hardest task of all. 1 was 
visiting the cemeteries there a fortni^^t 
ago, and have returned full of admiration 
for the artistic conception of our principal 
architect for that area. Sir John Burnet, 
and of gratitude to our staff for the way 
they have overcome difficulties which would 
have beaten all but the most stout-hearted. 
Here, too, the nature of the work has com- 
manded a peculiar devotion to duty, which 
those engaged in it, comrades of those who 
fell there, regard as a matter of course. 
You will remember what a large part the 
sanctity of these graves played in the 
negotiations with the Turks at Lausanne ; 
Australia and New Zealand, at any rate, 
to whom one third of the dead on the Penin- 
sula belong, being prepared to secure that 
sanctity at all costs. There are 31 cemeteries, 
five in the Holies area, south of Achi Baba 
sixteen stretching in a chain from Suvla 
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enclosed, according to Sir Robert’s design, 
by walls built thick and strong of local 
marble, and in each is a massive cross 
formed of rough blocks of the same stone, 
sometimes white, sometimes red. There 
are' no paths, but the headstones, of the 
same type as in Franco, rise from green 
sward in which are planted cyclamen, 
gentian, columbine, and the other exquisite 
wild flowers of the district, rock plants 
goring on the walls. 

In the advanced cemeteries on the 
Macedonian front, where the dead lie still 
guarding the line far from human habitations, 
8ir Robert Larimer has replaced the Cross 
by a Cairn, conical'^ form, built of rough 
blocks on a obncretCrl fouiicliijtion ; it is ' 
11 feet 4| inches in heic^t, ao^ i3 surmounted 
by a ^ugh stciie cross 10 idohes square and 


Bay to Anzac Beach. Some of them are 
on the beaches close to the blue Aegean Sec ; 
others in the Anzac area, are in the sides 
of deep gullies, or on the ridge from which 
the Turk was never dislodged, close to his 
old front line. They are all now in Turkish 
Territory, from which the Greek population 
has been “ exchanged, ” so that these 
in the Helles area are among a Mohammedan 
population, those to the North in practically 
uninhabited coimtry. Neither the upright 
headstones nor the great Cross of Sacrifice, 
with its bronze sword were suitable for the 
conditions which will govern their main- 
tenance in the future. The graves are 
marked by slabs on which are engraved 
the name, regimental particulars, date of 
death, a cross or other symbol of the dead 
maix’s faith, and an inscription chosen by 



Aptit xm. JOURNAL OF THE ROYAL SOCIETY OF ARTS. 361 


the relatives. This slab, which is made in 
this country and sent out, is fixed and 
cemented into the top of a large concrete 
block about two feet of which is below the 
surface. The cemeteries had all to be built 
of local stone, the landing of h^vy material 
presenting practically insuperable^ifficulties; 
fortunately stone existed of the best quality. 
The cemeteries are surrounded with great 
walls of massive rubble masonry, deep 
stone ditches running along their base. 
The outstanding feature of the design is 
a screen wall of ashlar masonry at the upper 
end of the cemetery, 20 feet to 30 feet in 
length, and 6 feet to 9 feet in height, according 
to the size of the cemeteiy. In the centre 
of this screen wall, in a curved recess with 
broad stone steps along its whole length, is 
a large plain cross in relief, cut into the 
massive stonework itself. In the larger 
cemeteries is placed the Stone of Remem- 
brance, similar to that in France, but built 
up of large blocks cemented together. It 
was impossible to transport the seven -ton 
monolith over these roads and up the 
gullies. In some the screen wall is replaced 
by a massive pylon on which names of 
missing are inscribed. In Lone Fine ' 
Cemetery, on the summit of the Anzac 
ridge, is such a pylon, some 50 feet high, 
with the cross cut on all its four faces. 

On this will be inscribed the names of 
3,840 Australian and 1007 New Zealand 
soldiers who fell near by and have no known 
graves, and of 1,260 men from the two 
Dominions who died at sea. The view from 
this monument is one which can never be 
forgotten by those who have seen it, 
cemeteries in white stone from Suvla Bay in 
the distance marking the furthest points 
reached by our troops. In the Helles area 
the cemeteries are equally impressive, and 
what memories their names recall, Fink 
Farm, Twelve Tree Copse, Lancashire 
Landing, V. Beach, and, in the Suvla area. 
Green Hill, with its massive pylon, one of 
the’ largest cemeteries on the Feninsula.' 

It is absolutely impossi^e for me in one 
lecture to treat even briefiy the cemeteries 
in the other countries, Falestine, with 
its laigest cemetery on the Mount of Olives, 
the Cross of Sacrifice rising in the centre, 
Egypt, Mesopotamia, where Major Warren is 
our Principal Architect, and Elaat Africa. But 
I cannot leavelihe subject without a reference 
to the commemoration of the missing, 
of those sokLiers who have no known graves 
and those sailors who have no known 


graves but the sea. They can have, no 
headstones on their graves, but the Govern- 
ments of the Empire have decided that they 
shall not be without their record in stone. 
It was suggested by some that headstones 
should be erected to them in the cemeteries, 
but there was an overwhelming feeling 
against the false impression as to the 
existence of a grave which these would 
ultimately suggest. The participating 
Governments represented on the Imperial 
War Graves Commission have not all 
adopted the same method of commemorating 
these men. New Zealand, with smaller 
compact forces remaining together during 
the war, has records which enable her to 
commemmorate them in the cemetery 
near which they each fell. South Africa 
and Newfoundland are commemorating 
theirs on national memorials in France. 
The United Kingdom, Canada, Aiistralia and 
India are, generally speaking, following 
a common system, which I will shortly 
illustrate. 

All ships passing in the future in or out 
of the Dardanelles will sight on the highest 
ground above Cape Hellos a monument 
rising 100 feet against the sky. On this 
will be inscribed the names of all the ships 
and military units which took part in the 
Gallipoli campaign ; on walls around the 
base are carved the names of 12,000 men pf 
Great Britain and Ireland who fell on the 
Peninsula, and of 200 Australians who were 
killed on the Helles area (the rest are com- 
memorated on the Lone Fine Memorial), all 
of whom have no known graves. The site 
has been so selected that this monument to 
our missing dead will be for all time a mark 
for ships sailing these secM. It is the same 
height as was the Colossus of Rhodes. It 
will be completed in the early Autumn. 
At Fort Tewfik, at the Southern entrance to 
the Suez Canal, is being built the monument 
to the Indian troops, the religion of many 
of whom has dictated a different form of 
burial to that represented by our graves. 
Sir John Burnet’s design is a square obelisk 
65 feet in height set on a large stone platform 
with flanking walls for the inscriptions, 
terminating with groups of sculpture by Mr. 
Jag^r, each depicting a crouching tiger on 
guard defending the monument, tl^ one from 
approctch from the canal the other from 
approach from the sea. In Macedonia the 
Memorial to the Missing of the Salonika Fofoe 
has for some time been finished. It forms 
part of the Memorial to this Fotoe,'!'^ Cdst 
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of which was home by a fund subscribed by 
the troops themselves. The whole has been 
designed by Sir Robert Lorimer and built 
by the Commission. It is situated on 
Colonial Hill, overlooking Lake Doiran, 
near one of our largest cemeteries. You 
will see from the photograph that a short 
distance away from the four comers of the 
monument, which is 40 feet high, are four 
piers. Into the sides of these are sunk 
marble panels, on which the names of 
the missing are inscribed. In France similar 
Memorials will he\ erected, the sites have 
already been select^, and that at the Menin 
Gate, Ypres, is now building. On this will 
be inscribed m stone the names of 60,000 
missing Englishmen, Scots, Welsh, Irish, 
Australian, Canadians, and Indians and 
Colonials, who fell in the Ypres Salient, 
but have no known graves. The memorial 
designed by Sir Reginald Blomheld occupies 
a position at the town end of the Causeway, 
across the moat leading to the Menin Road, 
over which passed, never to return, those who 
will be commemorated there. It is in the 
form of an arch or gateway, the main hall 


In the same position at the other end of 
the arch is this inscription : — 

‘‘Here are recorded names of oflOicers 
and men who fell in Ypres Salient, but 
to whom the fortune of war denied the 
known and honoured burial given to 
their comrades in death.’* 

I come last to the memorial that has 
been most recently completed, that at 
Chatham, to the dead of the senior service, 
which will be unveiled by the Prince of 
Wales on April 26th. The Admiralty 
appointed a Naval Memorials Conunittee 
in 1020, to advise us as to the most suitable 
form of memorials to the 25,667 ranks and 
ratings who had lost their lives at sea. 
The Committee decided on three memorials 
at the three manning ports, Chatham, 
Portsmouth and Plymouth. They came 
to the conclusion that, “ It would greatly 
add to the sentiment and perpetuation of 
the memorial to associate it with some 
practical naval purpose. And what could 
one have to better fulfil both these conditions 
than a sea-mark or leading-mark near the 
foreshore ? Surely the combination of a 
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is about 70 feet span by 60 feet in height, 
and 130 feet in length from end to end. 
Looking at the arch from outside the 
old ramparts of which it forms a pent, the 
main structure rises in three great steps, 
and is surmounted in the centre by the 
figure of a lion in repose ; beneath the 
lion above the soflSt of the arch is* this 
inscription : — 

“ To the Armies the British Empire 
who stood here from *1914*10^R, and to 
those of their4.dead who' have no known 
graves.” 


Naval Memorial at Portsmouth, with a 
beacon to guide the ships into their Home 
Port, and to guide the lil^rty boats over the 
Swashway, will appeal to all.** 

The sites selected were in the Park on 
the North side of the Hoe at Plymouth, 
on Soutbsea Common at Portsmouth, and 
on the Great Lines at Chatham. The 
three memorials are similar in design. 
I will, therefore, show you a sketch of Chat- 
ham. The names of the dead are recorded 
on bronze panels that in front bearing the 
following inscripticHx : — 
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“In honour of the Navy and to the 
abiding memory of these ranks and 
ratings of this Port who laid down their 
lives in the defence of the Empire and 
have no other grave than the sea. 1914- 
1918.” 

That on the back gives the single ship actions, 
and those on the sides general actions at 
sea and actions with enemy land forces. 
The total height of the Memorial is about 
100 feet. In describing his design, Sir 
Robert Lorimer says : — 

“The crowning feature of the four 
buttresses which project at the four 
angles of the base will be % seated figure 
of a lion. 

“The column which rises from this 
base ia treated with extreme simplicity 
until the top is reached, where at the 
angles there are bronze figures representing 
the four winds and projecting from the 
angles below these figures are to be carved 
the prows of ships, the crowning feature 
of the memorial being a golden globe. The 
figures and globe are intended to symbolise 
our far-fiung Empire.” The sculptor is 
Mr. H. Poole. 

Two other Memorials which may be classed * 
with these, I should like to show you ; 
that to the Native East African Troops, 
designed by Mr. F. A. Stevenson, and the 
plaques designed by Lt.-Col. H. Carl de 
Lafontaine being erected in certain 
Cathedrals in France and Belguim. 

I cannot close this very brief sketch of the 
work of the Imperial War Graves Commission 
without reminding you that in accordance 
with the resolution of the Imperial War 
Conference, 1918, the cost is borne by the 
respective Governments in proportion to 
the number of the graves of their dead. 
The Commission is the first truly Imperial 
organisation in the sense that it is equally 
responsible to each of the participating 
Governments, all of whom t^ugh their 
representatives take an active part in 
the control of the cklministration. The work 
that falls on the Commissioners themselves 
is by no means light ; the full Commission 
has met once a month during the last six 
years, and the Finance Committee once a 
fortni^t. That is as it should be, because 
if these war cemeteries and monuments 
to the dead are to be in every way worthy 
of those whom they commemorate, there 
must be no lavish eiq>enditure* There is 
every reason to think that when we have 
oompleted our work we shall have exce e ded 


neither the estimate of time, nor of money, 
which was approved by the Imperial Con- 
ference, that is, an average expenditure of 
£10 a grave and ten years. We have not 
built up an organisation to do the work of 
construction itself, but have chosen what is 
on the whole the more economical way of 
letting out the contracts, when the drawings 
and designs are prepared, to public tender, 
and we have every reason to be grateful 
to the contractors for the way they have 
done their work. 

Before 1 close, may I ask you once more 
to follow in your imagination this chain of 
cemeteries round the world ? From France, 
through Italy, Macedonia, Gallipoli, Syria, 
to the Mount of Olives ; then on to Eg3q>t, 
Mesopotamia, Ecust Africa, and round again 
to Great Britain. These cemeteries and 
memorials have been built in honour of our 
dead ; they are at the same time monuments 
unique in history to the achievements of 
the British race and the British Common- 
wealth of Nations, they are in all parts of 
the old world, and in that which was 
imknown to ancient empires and conquerors, 
and bear a message to future generations 
as long as the stone of which they are 
constructed endures. If we ask ourselves 
what that message will be, I think our pride 
in the memory of those whom we honour 
will be lighted up with an unshaken hope 
in the ultimate triumph of the faith and 
ideals in which they died, a hope that they 
may lie for ever there, this silent League of 
British Nations, their sleep unbroken by 
the call to arms or the din of war, guarding 
as they won the ptoce of the civilised world 


DISCUSSION. 

Db. a W. Hnx, F.R.S., Direotor of tha Royal 
Botanic Gardens, Kew,’ remarked that last summer 
he made a tour round a good many of the cemeteries 
in France, and he had been most favourably 
impressed with their remarkably fine oonditioiit 
both in regard to those which were finiAed, and 
those which were still waiting their final 
completion with the headstones. It was very 
possible that anyone seeing the cemeteries out in 
the wilds which were not fitted with their headstones 
and which had not received any particular^arohiteo- 
torsi treatment, but only gardiming attentimi, 
xnight think that in some ways* perhaps they 
were more beautifal because one saw sack a wealth 
of flowers and sooh. an expanse of grass. He wfui 
not saying for one moment that the finish^ 
work was not essential and most neces sar y, hut 
one ooiUd see, he thought, rather bettw )n ^ 
wnfini^w oemeteries tha bMoty of the j a rdstiihg 
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•flEtoto. It WM eztraordiiiftry what the British 
gardenera had done in Fianoe and Belgiunit both in 
the sandy wastes and in swampy sites. The British 
gardeners had made there lawns which would be 
the enyy of many people at home. It was a perfect 
triumph for the British gardener, and it was entirely 
due to the horticultural officers and the gardening 
staff who were working in those parts. The same 
remarks applied equally to Italy. With regard to 
the point which Sir Fabian had raised as to the 
desire of the colonies to put in plants representative 
of the different parts dl the Empire from which the 
fallen had come, that had been a matter of consider- 
able difficulty. When he had been approached 
on the matter he hi^ done his best to think of 
suitable plants. The' temperate parts of the world 
had afforded very little difficulty. From Canada, 
for instance, no difficulty had been experienced 
with regard to maples which would be hardy in 
France. They had not relied on maple seed, as 
they could have done, which had been ripened in 
this country, but they had written out to the 
botanical authorities in Canada for seed, and 
maples from seed ripened in Canada had been 
raised in France and at Kew. In the same way 
the South Africans had been anxious to have some 
representative plant, but there was nothing which 
coidd be grown in those cemeteries in France 
which was typical of South Africa, except annuals. 
The Red-hot poker (Kniphofia) was about the 
only good hardy perennial South African plant, 
but was not very suitable for a cemetery. Sonm 
years ago, however, there had been sent out from 
Kew to South Africa acorns, from which, in South 
Africa, they had reared large quantities of oak trees. 
Therefore, it had seemed rather fitting that South 
Africa should send over acorns from these trees 
which had originally gone out from England. 
Tl^t had been done, and young oak trees were now 
being raised in France from those South African 
acorns. For the Australian cemeteries there 
happened to be a hardy form of Eucalyptus which 
it was believed would grow in France, for seed of 
which we were indebted to Miss Balfour, of 
Whittingehame ; while for the cemeteries where 
New Inland soldiers were buried the Daisy Bush 
(Oleana) and New Zeuland Veronicas were being 
used. An endeavour was being made whexever 
there were overseas soldiers buried to plant some 
tree or shrub which was characteristic of th e 
place from which they came. 

SiB Fbbdbbic Q. Kbhtov, K.C.B., said he 
would like to add his testimony to the general effect 
which the cemeteries produced on the visitor who 
saw the^ He had seen a great number of the 
cemeteries in frimoe and Belgium, and one 
could onty come away with a sense of great 
satisfaction and great thankfulness at the success 
of the work of the CkimmiMion. One got in -the 
first instance a sense of order and discipline in those 
rows of headstones. ThejT suggested almost a 
batt^ on paradeT Bt auy? latq they carried 
out the soldierly idea of order and of discipline, and 
the principle of eqj^lity of treatment for all 


ranks. The cross also impressed the lesson of 
sacrifice, the sacrifice made by those men for their 
country. At the same time they were not depressing 
places ; they were made bright by the flowers and 
the grass, and in that connexion he would like 
to add his testimony to the admirable work of 
the horticultural staff — ^not only their actual work, 
but the spirit in which they carried out their 
duties. He had heard no word of complaint 
anywhere. He had found the men everywhere 
proud of theii work, and only too glad to help 
visitors to find the graves of which they were 
in search. The Commission had every right to 
be proud of their work, and he believed the country 
and the Empire would always be grateful to them. 

The Chairman (Lord A«kwith) doubted whether 
the subject was one for discussion ; he would prefer 
to ask the audience to thank, with acclamation. 
Sir Fabian Ware for the account which he had given 
of the architectural and artistic features of the 
graves. It had required some influence on his own 
part upon an old friend to cause him, in the midst 
of his other heavy work and when he was engaged 
in planning journeys and in arranging the coni inuous 
work of his office, to sit down and compose a 
discourse ; but he had put it to Sir Fabian that 
it was of great importance to let the world know 
now, through the Society’s Journal and through 
the press, what was being done with regard to 
the Empire graves. He knew that none could do 
that with the same delicacy and literary skill 
as Sir Fabian Ware could command. Sir Fabian 
had acceded to his request, and the result had 
been seen that night. He did not think those 
present would regret having attended. The 
address must have caused many thoughts to 
surge through the minds of most of them. He 
did not wish to examine them too closely, but 
there were one or two thoughts which must 
perhaps have occurred to the minds of most people, 
which had not occurred to them before the lecture. 
One that had struck him very much had been that 
all creeds, all colours, all kinds and types of men 
were being honoured and their names handed dowm 
in those memorials. Not only were the monuments 
put up in France, but they were put up in every 
country and every continent in the world. They 
knew not what the fate of those memorials might 
be 2,000 years hence, when other races, other 
peoples and other beliefs might bold the world, but 
at least there would remain in many parts of the 
world those great monuments, graven with thenames 
of men and graven in languages of different kinds. 
It was well, he thought, that at the present time 
the history of the matter should be brought before 
the country and put upon permanent record, and 
nobody could have done that better than Sir 
Fabian. In the name of the audience he thanked 
him very much for his lecture. 

JSnt Fabian Wabs, in acknowledging the vote, 
said the subject was an extremely c^cult one to 
talk about, or even to read about ; and if it had 
not been for the atmosphere which there had been 
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while he was speaking, it would have been impossible 
for him to have got throngh the lecture. He desired 
to thank the audience for their very kind sympathy 
and help. 

The Meeting then terminated. 

NOTES ON BOOKS. 
Ihtbbnational Obthotyfb. By A. Deane Butcher, 
London : P. J. Dangerfield. Is. net. 

There are about sixteen vowel sounds in the 
English language, and as there are only five vowels, 
each vowel or diphthong must do duty for several 
sounds. The difficulties to a child learning to 
spell, or perhaps even more to a foreign student 
learning to pronounce English, are too well known 
to be insisted upon here. The combination of 
letters “ ough,'* for instance, may be pronounced 
in five or six different ways. How is the child or 
the foreign student to know which is the right one ? 

A great many systems have been devised to deal 
with this problem. The method known as 
“ Simplified Spelling ” has a good deal to be said for 
it, but many people find it hard to reconcile 
themselves to the printed result ; while the draw- 
back of most of the phonetic systems is that the 
student is apt to be bewildered by the multiplicity 
of unfamiliar symbols. In ** Orthotype ” BOss 
Deane Butcher uses the ordinary vowels, and in 
addition to these ten simple signs placed over 
them. The ordinary spelling of the words is thus 
retained, while the symbols indicate the correct 
pronunciation. A child who has grasped the mean- 
ing of these symbols should have little difficulty 
in pronouncing correctly a passage of French 
printed in “ Orthotype.” 

It would not be possible or desirable to pronounce 
an ex cathedra opinion as to value of this system 
until one had had practical experience of it in 
teaching young pupils or foreigners, but on the 
face of it, ” Orthotype ” appears to be a simple and 
sane attempt to deal with a difficult problem, 
and it is to be hoped that educationists will be 
found willing to give it a fair trial 

COMMERCIAL TEXT-BOOKS. 

In connexion with the Society's examinations 
frequent enquiries are made by teachers and 
candidates as to suitable text-books on Business 
Training, Languages, etc. It is, however, a well- 
established rule of the Society not to recommend 
any special works in the various subjects comprised 
in its scheme of commercial examinations, and many 
candidates are consequently disappointed in their 
endeavour to obtain advice and guidance in the 
choice of text-books. 

It is true that most publishers possess a reference 
library for the use of teachers, but this did not meet 
the want of candidates who hitherto called at the 
Society’s House iat such information. It was 
thought, therefore, that if the leading publishers^ 
of commeroial text-books would consent to place 
at the Society’s disposal a selected collection of 
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works of this natuie, it would be a valuable guide 
to teachers and students who are searching for 
suitable text^books. 

l^e leading educational pubfishers were therefore 
approached and the response has been so satis- 
factory that a very complete collection of books 
has now been assembled and placed in a special 
section of the Library. Teachers and candidates 
are cordially invited to consult these books ; they 
will find a wide range of choice of books on every 
subject of examination and by comparing one 
work with another can readily ascertain which will 
aid them best in their studies. This Library is 
for reference purposes only, and when the appro- 
priate book is found the student is expected to 
obtain it from the publisher in the ordinary way. 
Selected books have been supplied by the following 
publishing houses : — 

Messrs. G. Bell A Sons, Ltd. ; Blackie ft Sop, 
Ltd. ; Butterworth ft Co. ; Cambridge University 
Press; Arthur Fieldhouse; Gregg Publishing 
Co. ; Librairie Haohette ; George G. Harrap 
and Co., Ltd. ; Hirschfield Brothers, Ltd. ; Hodder 
ft Stoughton, Ltd. ; Jordan and Sons, Ltd. ; Long- 
mans, Green ft Co. ; Macdonald ft Evans ; 
Macmillan ft Co., Ltd. ; A. Munro ft Co. ; John 
Murray ; Oxford University Press ; George Philip 
ft Son, Ltd. ; Sir Isaac Pitman ft Sons, Ltd. ; 
University of London Press, Ltd.; University 
Tutorial Press, Ltd. ; Effingham Wilson. 

PATCHOULI LEAVES AND OIL TRADE 
OP SINGAPORE. 

The export of patchouli leaves and oil is an item 
of some importance in the Singapore district. 
From a report by the United States Vice-Consul 
at Singapore, it appears that of the leaves exported, . 
90 per cent, are grown in the interior of the northern 
portion of the island of Sumatra, and are shipped 
to Singapore for export. The remaining 10 per 
cent, are grown on the island of Singapore and in 
the Malay State of Johore. The leaves, which are 
collected by the natives, are sent down the rivers 
to small ports on the north-western coast of 
Sumatra. At these points they are pressed into 
bales of 280 pounds each and are shipj^ to Singa- 
])ore in gunny sacka 

The imports of patchouli leaves into Singapore 
for the year 1922 amounted to 10,863 piculs (1 picul 
=133} pounds). Upon arrival the baled leaves 
are sold to exporters. The exports from Singapore 
for the year 1922 amounted to 6,837 pio\^ A 
total of 4,016 piculs (the difference between this 
amount of leaves imported and exported) was used 
for oil production. 

The average production of patchouli oil is from 
2,000 to 3,000 pounds a month. Most of the leaves 
exported were destined for the United States, with 
India and Europe the next best customers. 

Patchouli oil is shipped in 20-ponnd iron drumi^ 
packed in sawdust, two to a case. At the piesenit 
time there are thiM dl disHUers in Singapore, 
of uffiom are Chinese fixnM whose distilled a^ 
equipped udth fairly up-to-date m ao h i net y.' 
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SHIPBUILDING ON THB CLYDE IN 1923. 

The Qlaagow Chamber of Commerce Journal 
quotee some figares relating to shipbuilding on the 
'Clyde last year. There were launched only 122 
▼essels measuring 175,528 tons, and the marine 
propelling engines constructed in the district made 
an aggregate of only 166,956 1.H.P. These figures, 
compared with 145 vessels of 388,481 tons and 
349,329 LH.P. in 1922 — which was itself a very 
poor year — so that there was a decrease in the 
twelve months of 21 vessels, 212,953 tons, and 
182,373 I.H.P. Ijess than half the tonnag^ of 1922 
was launched, and much less than half the work 
was actually don& Most of the tonnage was 
launched early in tile year, and so represented work 
done in 1922, while the launching tonnage fell off 
during the summer and autumn until remarkably 
low figures were reached. This was explained 
mainly by the look-out of iron- workers, but to some 
extent also by the lack of demand for new vessels. 
How poor the year really was may be understood 
' best, however, when the output of normal years 
is recalled. The average of the decade before the 
war was about half a million tons per annum, and 
the highest point reached was in 1913, when 370 
vessels of 756,976 tons were launched on the river, 
and machinery of 1,111,440 I.H.P. was manu- 
factured. Not since 1886> when what was even 
then' considered the very poor total of 166 vessels 
of 172,440 tons was launched, was the output of the 
Clyde so low as in 1923. Last year the river , went 
back for more than a generation, and reached a 
level which represented less than one-third of the 
ships of its best year, less than one-fourth of the 
tonnage, and not much more than one-seventh of 
the horse-power. 

It is, however, satisfactory to learn that ship- 
building prospects improved considerably near the 
end of the year, and are now better than they were 
all through 1921, 1922, and the first eleven months, 
of 1923. There is a very general belief that the 
worst of the depression in shipping is past, and that 
there will soon be more profitable employment for 
general, cargo-carrying tonnage. There are now 
comparatively few vessels laid up, and owners are 
inquiring frequently for prices of new ships. A 
considerable number of orders have been placed, 
but these are almost wholly for vessels of special 
types — ^railway steamers, for example, and harbour 
ser^ce craft — and for motor-ships. There are 
now under construction on the Clyde 119 vessels 
ol 528,914 tons. Of these, 74 vessels of 326,564 
tons are at or above Dumbarton and at the Ayr^ire 
ports ; and 45 vessels of 202,350 tons in Qreenook 
and Port-Olasgow. The total compares with 
96 iressdi of 468,754 tons three months ago, and 
83 vessels of 504,724 tons a year ago, so that there 
his been a fairly definite recovery in the trade. 
It is difficult tO'Say how much of the work on hand 
lepreseats vessels delayed by the ship-yard look- 
Mt, but it seems clear^At^t there would have been 
more work if then had bW no dispute. The total 
und er eonstmot£ni ie sHU lowy^nuich lower than 
the average of the twenty years previous to 1923 


— and it is far short of the 267 vessels of 1,345,864 
on hand in March, 1921. It is, however, enough 
to be going on with if trade conditions are suo& that 
orders are received within the next few months' 
to an extent greater than the vessels completed. 
If this is the case, shipbuilding and marine engineer- 
ing, and all other West of Scotland trades, will have 
a much better year than they had in 1923. 

The relatively greater decrease in engineering 
than in shipbuilding is explained by the stoppage 
of warship construction. Not one naval vessel 
was launched on the river, and not one set of naval 
propelling engines. In every pre-war year within 
recent times there were a considerable number 
of high-powered naval vessels, while in several 
of the war years there were so many that the horse- 
power of the district was enormously higher than 
that of 1913. These were abnormal years, and 
cannot be taken into account when lyade fiuctua- 
tion^ are being considered. The engine-shop work 
of 1923 was all for mercantile vessels of compara- 
tively low power, but some of it was of exceptional 
interest. Only three installations of geared- 
turbine machinery were constructed, but eight 
sea-going motor ships were supplied with engines, 
and arrangements were made for the construction 
at Glasgow of largo Diesel engines of the new 
double-acting type. One set of this type — the 
first made in Great Britain or Ireland — has been 
completed at Whiteinch to a design which is new, 
and is wholly Clyde in conception and workmanship, 
while others of the Copenhagen design are being 
constructed at Glasgow. Poor, therefore, though 
the output of the year was, it represented technical 
progress of a very definite kind. 


HYDRO-ELEGTRIG DEVELOPMENT IN 
NEW ZEALAND. 

With reference to the note on potential water 
power in New Zealand published in the Journal 
of 11th January, some interesting details regarding 
the development of hydro-electric power in the 
Dominion during the financial year ended 31st 
March last are given in the Report on the Economic 
and Commercial conditions in New Zealand by 
H.M. Trade Commissioner. 

The total expenditure during the financial year 
was £450,247. The Lake Coleridge power house 
has been brought up to the full capacity of the 
existing tunnel by the installation of two additional 
generators of 3,000 kw. each, making the total 
power installed 12,000 kw. load has grown 
rapidly, and has already reached 10,500 kw., and 
it has, therefore, been decided to proceed at (moe 
with further extensionB which will necessitate 
a second tunnel and intake works. The proposed 
extensions will consist of two units each (A 7,500 
kw. with provision for a third unit to be added when 
necessary. Transmission lines have been completed 
to Ashburton and Timaru. 

The Hora Hora power-house las been in operation 
throu^out the year, the existing plant 6,300 kw. 
is overloaded and demand is increasing in the 
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Waikata The Auckland Electric Fowfo Board 
is alio n^otiating for a supply from Hoia Hora 
in advance of the supply from Arapuni, which will 
not be available before 1928. An extension of two 
units each of 2»000 kw. has been put in hand, and 
the transmission line to Auckland is under con- 
struction. 

No work has yet been done in the main plant at 
Waikaremoana, but as a small supply was urgently 
wanted at Wairoa the two exciter sets were installed 
and have been giving service since December, 1922. 
No statement has yet been made as to when work 
on the main plant will be commenced. 

The Mangahao plant is making substantial 
progress, the tunnels and headworks are well in 
hand, the power-house is under construction, 
and installation of the machinery waa^hoped to be 
begun in November. The Minister of Public 
Works has stated that he hopes to have the plant 
ready to operate about next June. Transmission 
lines to Wellington, Marton, Dannovirke, and 
Masterton are under construction, and surveys 
are being made for lines to Napier and Wanganui. 

It is proposed to proceed at once with the 
installation of three units of 15,000 kw. each at 
Arapuni. 

Dunedin City is extending the Waipori Falls 
station by the addition of a 3,000-kw. unit, and is 
making provision for the ultimate instaUation of 
three more such units. The Southland Power 
Board is pushing on the Monowai scheme of two 
2,000 kw. units, with provision for extension by four 
additional units. The New Plymouth Borough has 
plans in hand for a station of 4,500 kw. on the 
Waiwakaiho River, and the Taranaki Power Board 
proposes to construct a small station of 1,500 kw. 
at Tariki. 

Several smaller power stations are in hand, and 
preliminary inv^igations have been made of 
sources of power for Otago, Marlborough, Nelson 
and Westland. 

Altogether the Public Works Department are 
planning to spend well over a million pounds per 
year on hydro-electric power development and 
transmission during the next six or eight years. 


SOUTH AFRICAN DRIED FRUIT AND 
PINEAPPLE INDUSTRIES. 

In the course of his Report on the Economic 
OonditionB in South Africa, H.M. Senior Trade 
Commissioner in the Union states that the dried 
fruit industry is slowly establishing itself on a sound 
basis. There is a growing tendency on the part 
of farmers to recognise the need for supporting 
central grading and packing establishments, and 
with these in full operation there is a very sound 
outlook for the industi^. With all the necessary 
fruits growing to perfection it is only a matter of 
applying correct up-to-date methods to enter the 
weed’s markets with every assurance of success. 

The western districts of the Cape Province axe, 
by means of their olimatie oonditioins, ; generally 
looked upon as being the home of soft fruits and 


hence the centre of the industry. Thus -favoured 
and having easy access to the best shipping facilities 
offered in the country they, are in a very strong 
position. The development of the irrigated areas 
of the Eastern Province will result, however, 
in the entry of rivals of no mean order for— given 
water— there are large blocks of land in that area 
which will produce excellent fruit. It is most 
probable that big developments in producing fruit 
for drying will take place in the near future. 

As regards pineapples, it appears that despite 
the large production the position of this fruit 
is disappointing, and unless the present efforta 
to grapple with the question of disposal meet with 
success, large areas under cultivation will prove* 
a failure. The pineapple of the country, though, 
small, is of excellent flavour and readily wina 
appreciation when known. If sound arrival 
Oversea could be ensured, the quality of the fruit 
would soon establish a market. The main handi- 
cap to development has been the irregular condition 
in which so many consignments have opened up. 

Taking the fruit industry generally, while it is 
recognised that it is a luxury trade, there is no‘ 
question that its outlook is sound, and all that is 
needed is continual pressure in every direction 
which will tend to better the condition on arrival 
and the selling life of the fruit in European markets, 
and the full exploitation of those markets by 
advertising and thorough distribution. 


GENERAL NOTES. 


Fourth Intkbnationat. Confekkncb on Son. 
Science. — The Fourth International Conference 
on Soil Science will be held in Rome, from May 12th 
to 19th. The first was held in 1909 in Budapest, 
the second in 191 1 in Stockholm, and the third in 
1922 in Prague. The Italian Minister of National 
Economy, Prof. Corbino, has promised to be the 
honorary chairman. The Conference will be 
held at the International Institute of Agriculture 
in Rome. 

Mining Operations in the Rand. — Some 
remarkable figures are quoted by the African 
World regarding the magnitude of the excavated * 
work done by the mining industry of the Rand, 
which is equal to a distance ranging from the Gape 
of Good Hope to the Equator. The approxinssite 
mileage of underground excavation, that is to say^ 
ma-j n shaft sinking, main drives, cross-cuts, and 
other development achieved on the Witwatersrand 
since production coflimenced in 1887 up to date^ 
has hwn 4,000 miles, which would sufiioe to drive 
a tunnel from Gape Town to Stonleyville, the 
equatorial capital of the Belgian Coqgo, according 
to an official calculation, which has bera circulated 
by the Industrial News Service. Up to the end 
of last year, the total mileage of developments ; 
on the Band has been approximately 2,898 miles, 
and as tihs mines are carrying abwt 70,000 ft. 
cl development per month, or, say, 13| milM per 
month, this means that the total devdopment to * 
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has just been about 13,000 miles. This Qgure 
•and the oomparisons as to distance expressed above 
will enable one in some measure to realise the vast 
amount of developing operations that have been 
•carried out, and the figures quoted, it may be 
remarked, are only for development, and do not 
take into account excavations which have to be 
made in respect of stoping or mining the actual 
ore. 


MEETINGS OF THE SOCIETY. 


Ordinary Meetinos. 

Wednesday evenings at 8 o ’clock. 

April 30.-pBrigadier-Genbral Sir 
Henry Maybury, K.C.M.G., C.B., Director 
General of Roads, Ministry of Transport, 

The London Dock District and its 
Roads.” Harry Gosling, C.H., M.P., Min- 
ister of Transport, will preside. 

May 6 (Monday). — ^T. Thorne Baker, 
“ Photography in Industry, Science and 
Medicine.” 

May 7. — J. Robinson, M.So., Ph.D., 
F.Inst.P., Head of Wireless* and Photo- 
graphy Department, Royal Aircraft Estab- 
lishment, Farnborough, ” Wireless Naviga- 
tion.” Admiral of the E'lebt Sir Henry 
Jackson, G.C.B., K.C.V.O., F.R.S., wiU 
preside. 

May 14. — 

May 21. — (Trueman Wood Lecture.) Sir 
William J. Pope, K.B.E., D.Sc., F.R.S., 
Professor of Chemistry in the University 
of Cambridge, ” The Outlook in Chemistry.” 

May 28. — ^Mrs. Arthur MoGarth (Rosita 
Forbes), “The Position of the Arabs in 
Art and Literature.” Lord Askwith, 
K.C.B., K.C., D.C.L., Chairman of the 
Coimcil, will preside. 

Indian Section. 

Friday afternoons, at 4.30 o’clock ; — 

May 2.T-J0CBLYN F. Thorpe, C.B.E., 
D.Sc., Ph.b., F.R.S., F.I.C., F.C.S., Pro- 
fessor of Organic Chemistry, Imperial College 
of Science and Technology, “ Chemical 
Research in India.” 

Date to be hereafter announced : — 

Bbupbndra Nath Basu, M.A., Vice- 
Ghancellor of Calcutta University, “The 
V^dan^io Philosophy of the Hindus.” 

Dominions and Colonies Section. 

TtTBSDAY, May 27, at 4.30 o’clock. — C. 
Gilbert Cullis, D.Sc., M.I.M.M., Professor 
of SkxHioniio Mineralogy, Imperial dollege 
of Scicmoe and Teel^logy, “The Geology 
«d 4 i&ieral Reef^ur^ ,fvf X^yprup.” • 

WmiissDAY, June ^ ^ A3()k o-olock. — 
Tbs Rt. H9K.^Sxb Frrdbrisoe Lugabd, 


g.cm:.g;, c.b., d.s.o., d.c.l., ll.d., 

British Member Permanent Mandates 
Commission, League of Nations, “ The 
Mandate System and the British Mandates.” 

Monday, June 10, at 4.30 o’clock. — 
C. V. CoRLESS, M.Sc., LL.D., “ The Mineral 
Wealth of the pre-Cambrian in Canada.” 


MEETINGS OP OTHER SOCIETIES 
DURING THE ENSUING WEEK. 

Hondat, April 14 .. British Architects. Royal 
Institute of, 9, Conduit Street. W.. 8 
p.m. Mr. D. F. Slathowwer, ** Modern 
Dutch Architecture.’* 

GeoRraphical Socie^, Lowther Lodge. 
KeiiBington Gore. S.W., 5 pm. Mr. D. 
Brunt, ** Climatic Gontiuentality and 
Oceanity.” 

Electrical Engineers. Institution of. 
Savoy Place. Victoria Embankment, 
W.C., 7 p.m. (Informal Meeting.) 

Mr. J. R. Bedford. “ Some Idiosyn- 
crasies of Electrical Marufacturers.” 
Mechanical Engineers, Institntion of. 
Storey’s Gate, Westminster, S.W., 7 
p.m. (Graduate Section.) Mr. A. H. 
Fuller, “ Mechanical Refrigeration for 
the Small User.” 

At the Chamber of Commerce, New . 
Street, Birmingham, 6.43 p.m. Dr. L. 
Aitchison, ** Light Alloys for Pistons 
and Connecting Rods. ’ 

East India Association, at the Carpen- 
ters’ Hall, Throgmorton Avenue, E.C., 

3.30 p.m. Mr. A. L. Howard, “ The 
Forests and Timbers of Burma.” 

Brewing, Institute of, at the En- 
gineers* Club, 39, Coventry Street. 
W.C., 7.30 p.m. Mr. W. A. Riley. 

” Steam and Super-Heated Steam.” 
Tuesdat. April 15 .. Statistical Society, at the 
Royal Societt op Arts, John Street. 
Adelphi,.W.O.. 5.15 p.m. 

Civil EnsHneers. Institution of. Great 
George Street. 8.W.. 6 p.m. 

Colonial Institute. Hotel Votorfa, North- 
umberland Avenue, W.C., 4 p.m. 
Anthropological Institute, 50, Great 
Rusoell Street, W.O., 8.15 p.m. Mr. R. 
N. Salaman, ” An Analysis of Jewish 
Types.” 

Photographic Society. 35, Russell 
Square, W.C., 7 p.m. L^eut.-Gom- 
mander R. E. Rbndall, ” One Exposure 
Tri-Colour Cameras.” 

Transport, Institute of, at the Institu- 
tion of Electrical Engineers, Victoria 
Embankment, W.O., 6.30 p.m. Mr. A. 
J. Brickwell, ” The Rating of Railways 
and Docks.” 

Mechanical Engineers. Institution of. 
Railway Hotel, Coventry, 7 p.m. Dr. 
L. Aitchison, ” Light Alloys for Pistons 
and Connecting Rods.” 

Zoological Society. Regent’s Park. N.W., 

6.30 p.m. (1) The Secretary, "Report 

on the Additions made to the Society's 
Menagerie during the mouth of March, 
1924.” (2) Mr. Guy C. Robson. "On 
the Cephalopoda obtained in South 
African Waters by Dr. J. D. F. 
Gilchrist, in 1920-i92i.” (3) Mr. 

Basanta Kumar Das, “On the Intra- 
Renal Oonrse of the so-enPed 'Renal- 
Portal* Veins in some Oommon Indian 
Birds.” 

Whdnbsdat, April 16 .. Transport. Institute of. 

Manchester. Mr. A. J. Lyddon, “ Road 
Construction.” 

Mechanical Engineers. In"tittitlon of, 
Star and Garter Hotel. Wo’rerhamp- 
toOf 7.30 p.m. Dr. L. Aitoh'son, 
Wyht - Alloys for Pistons and Con- 
necting Rods.” 

Thursday, April 18 .. China Society, at the 
'School of Oriental Studies, Finsbury 
Oirons, EC.. 5 p.m. Rev. E. ICorgSEiir 
Fhilosopher’e View of 
the Perfect life.” 
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NOTICES. 


TRUEMAN WOOD LECTURE. 

Li conBequonce of illness, Professor C. 
Vbrnok Boys, F.R.S., will be unable to 
deliver the Trueman Wood Lecture on 
“Calorimetry,” which he had arranged to 
give on Wednesday, May 21st. 
place will be taken by iSiB William J. Pope, 
K.B.E., D.Sc., F.K.S., Professor of Chemistry 
in the University of Cambridge, who has 
chosen as his subject “The Outlook in 
Chemistry.” 


EIGHTEENTH ORDINARY MEETING. 

Wednesday, April 9th, 1924 ; Sib 
Frank Dyson, LL.D., F.R.S., Astronomer 
Royal, in the Chair. 

The following candidates were proposed 
for election as Fellows of the Society ; — 
Fabini, H. V., Riohmond, Surrey. 

Gothard, H« A. S., Biokley, Kent. 

Martynik, Jan, Gemsa, Egypt. 

Sandell, H. W., North Shields. 

The following candidates were duly elected 
Fellows of the Society : — 

Eedy, Arthur Maloolm, Sydney, Australia. 

Muir, James, London. 

Rothfeld, Otto, I.C.S., London. 

A paper on “ The Free Pendulum ” was 
read by Mb. Frank Hope-Jones, M.I.E.E., 
Vioe-Qiainnan, British Horological In- 
stitute. 

The paper and discussion will be published 
in a subsequent number of the Journal. 


* 

VISIT TO THE GUILDHALL. 

On behalf of the Fellows of the Society 
and their ladies, the Council, have gratefully 
accepted an invitation from Mr. H. G. 
Downer, LL.B., a member of the Common 
Council, to inspect the Guildhall, including 


the Art Gallery of the Corporation of 
London, on Thursday, May 8th, at 2.30 p.m. 

Sir Alfred George Temple, F.S.A., wdl 
act as escort in tlio Art Gallery, and Mr. 
Deputy Alderton, C.C., in the Council 
Chamber, Crypt and other places of interest 
in the Guildhall. 

Fellows desirous of availing themselves 
of the invitation should inform the Secretary, 
Royal Society of Arts, John Street, Adelphi, 
W.C. 2, on or bc^foro May 3rd, mentioning 
the number of their party. No tickets are 
necessary. 

Those attending are requested to assemble 
at the main entrance to the Guildhall in 
King Street, Cheapside, at 2.30 p.m. 


PROCEEDINGS OF THE SOCIETY. 


FIFTEENTH ORDINARY MEETING. 

Wednesday, March 19th, 1924. 

Lord Clinton (Forestry Commissioner) 
in the Chair. 

Thb Chairman, in introducing the author, said 
Mr. Robinson was a member of the Forestry 
Commission, and, in addition, was the advisor to 
that Commission upon all technical matters. Much 
of the information contained in the paper was 
the result of Mr. Robinson's personal observation 
whilst in Canada last Autumn representing the 
Forestry Commission at the Imperial Forestry 
Conference. That was a Conference which was 
of very great importance. It took place periodically 
and gathered together a great deal of useful inforhia- 
tion, not the least of which was as to what were 
the actual resources of timber, not only of the 
Empire, but of the whole globe. A telegram bed 
been received from Sir William Scbliok, whoee 
name was very well known among all foresters as 
the pioneer of forestry in this oountrj^ to the 
following effect : “ Sony heavy cold cannot come. 
Congratulate Robinson on complete paper. Gould 
not have added anything but praise.” He (the 
COiairman) could assure the audience that that 
might be regarded as very high praise indeed. 

The following paper was read . — 
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THE FORESTS AND TIMBER SUP- 
PLY OF NORTH AMERICA. 

By R. L. Robinson, 

Forestry Commissioner. 

The information which I have the pleasiire 
of placing before the Society has been 
compiled from a number of sources. The 
British Empire Forestry Conference which 
was held in Canada last summer afforded 
unrivalled opportunities for investigating the 
forest position in Canada. When it was 
ended. Lord Lovat, the Chairman of the 
Forestry ComnUssion, Mr. Fraser Story and 
I visited different parts of the United States 
forest regions, while Dr. Borthwick inspected 
the Queen Charlotte Islands. Tlie chief parts 
of the Continent for which we have no first- 
hand information are Alaska and Mexico. 
Our visit to the United States synchronised 
with considerable activity in the forestry 
world. A Committee of the Senate was 
engaged in investigating the whole position, 
and we had unusual opportunities of 
obtaining data from that source and through 
the Officers whom Colonel Greeley, Head of 
th6 United States Forest Service, placed at 
our disposal. The most important of recent 
literature on the subject of my paper, 
exclusive of statements presen te(l to the 
Empire Forestry Conference, is a book 
entitled “ The Forest Resources of the 
World,” by Zon and Sparhawk. 

Importance of North American Forests. 

It will clear the way if 1 state at once that 
the timber supply question in North America 
centres mainly around what is happening 
in the United States. That great country 
steadily increased its population from under 
40 million in 1870 to over 105 million in 
1020, while its industrial development 
during the 20th century has far outstripped 
that of any other nation. The forests have 
played an extremely important part in this 
development. Passing from the early 
colonial days, when timber was the chief 
commodity of exchange against the manu- 
factured products of Europe, the abundance 
of <^ieap supplies of timber rendered possible 
the rapid construction of houses (over 90% 
of the houses of North Africa are made of 
.wood), and the construction of a vast 
system of railways. Timber, in fact, took 
the place, to a large extent, of the more 
durable materials^\|Bed in Europe. More 
recently wood, wheb mantdactured into 
paper, has played its* part in advancing 
Anoierioan cnvilisation : ^aa consumption 


of paper in the United ^States is approxi- 
mately 150 lbs. per capita or 8 million tons, 
of which 00% comes out of the forests. 

Main Features of North America. 

For convenience 1 am taking North 
America to mean the ^hole Continent and 
Islands as far south as, and including 
Mexico, but excluding the West Indies. The 
range in latitude is from well within the 
tropics to well within the Arctic Circle. 
The total land area is approximately 6,188 
million acres, of which 1,003 million acres 
comprise the United States, 2,387 million 
acres Canada and 493 million acres Mexico. 
The most striking topographical feature of 
the Continent is the great mountain system, 
which can be described collectively as the 
Rocky Moimtains, running close to and 
roughly in the same general direction as the 
Western Coast line, with but few breaks 
from Alaska through British Columbia, the 
States of Washington, Oregon, California, 
Idaho, Montana, Wyoming, Utah, New 
Mexico and Arizona, and Mexico to Central 
America. The system comprises numerous 
mountain ranges and plateaux which have 
important reactions on climate and hence 
on timber growth. East of the mountains 
lies the great central plain which runs 
without any very notable interruptions, 
save the Canadian Lakes, from the mouth of 
the Mississippi to the Arctic Ocean. East 
again of the Central Plain the Appalachian 
83 rBtem of mountains runs north-east from 
the States of Georgia and Alabama to 
Pennsylvania, and continues with interrup- 
tions into Maine. The broad strip between 
this system and the Atlantic calls for no 
special comment. 

The North and North-East of the Conti- 
nent is hilly country which has been severely 
ground down by ice action, a land of 
innumerable lakes, streams and waterfalls. 

Forest Regions. 

Over such a large range of conditions the 
number of tree species is naturally great, 
greater in fact than one would expect by 
comparison with Europe. The number of 
commercial species of trees in the United 
States alone is upwards of one hundred, and 
these combine to form very many more 
forest types and sub-types. It is impossible 
within the limits of my remarks to desoribe 
types, and I must therefore confine my 
descriptive remarks to a brief survey of the 
main forest regions, a procedure which. 
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thouc^ quite unsatisfactory from a forestry 
point of view, has distinct advantages as 
regards timber supply and utilisation. 

1. Thb Nobthbbn Coniferous Fores* 
stretches in a great belt, 300-400 miles wide* 
from Labrador,’ north of the prairies, to 
Alaska. Newfoimdland may conveniently 
be included in this region. The chief 
species are white spruce (Pieea Canadensis) 
on the better soils, and black spruce {Picea 
mariana), in the swamps ; locally, balsam 
{Abies balsamea) tamarack {Larixl aricina) 
jack pine (P. Banksiana) white pine 
(P. Strobtis) and red pine (P. resinosa) occur. 
The area has been extensively burned, and 
in the bruises birch and aspen take the place 
of conifers, excepting jack pine. As the 
Arctic Circle is approached the growth 
becomes stimted, and timber of commercial 
size is confined to the watercourses. 

2. The Great Lakes — St. Lawrence 
region marks the best development of the 
white pine, which is associated with red 
pine. It has been the scene of extensive 
lumbering in Canada since the earliest times 
The original character of these forests has 
been greatly altered by logging and fire ; 
hardwoods, spruce, jack pine and balsam 
have largely replaced the white pine. 

3. The North-Eastern Forests of the 
Canadian Mabitihe Provinces and New 
England States. The most important 
species are the red spruce (P. rubra)^ white 
spruce and balsam fir, associated with 
jack pine, tamarack and black spruce. 
Considerable areas of hardwoods (maple, 
beech and birch), either pure or in mixture 
with white pine and hemlock (Tsuga Cana- 
d*tn-9is) ai^-o occur. 

4. The United States Central and 
S oxTTHERN Hardwoods formed originally 
a vast forest of extraordinary value. In 
the valley of the Mississippi and its tribu- 
taries, and in the Southern Appalachian 
Moimtains, occur those species (oak, ash, 
hickory, walnut, yellow poplar) which have 
become standard hardwoods almost the 
'world over, as well as many other species, 
such as chestnut, of great local utility. 
In the river bottoms of the Southern States 
occur red gum {Liquidambar styraciflua), 
Nyssa or cotton gum. The forests are not 
exclusively hardwoods, since species from the 
Northern forests, such as white pine, 
stretch down into the Appaladiians, while 
cypress (ToEodtuindwficAitm) is an important 


species in the swamps. The pines also 

invade the hardwood areas on the South. 

5. In the Southern. Pens Region, the 

forests consist chiefly of yellow pin^s, viz. : 
long leaf (P. palustris)^ loblolly (P. taeda)^ 
short leaf (P. echincUa), and slash pine 

(P. Carihaea). The hardwoods of the central 
region also come into mixture with the 
pines, but are then relatively unimportant. 

6. The Rocky Mountains Region. The 

composition of the forests varies greatly 
with latitude and elevation. In the North, 
spruces (white and Englemann’a) pre- 
dominate, but are replaced on burned 

areas by lodge pole pine (P. Murrayana). 
From the south of British Columbia south- 
wards other important trees such as yellow 
pine (P. ponderoaa). Western larch (L. 
occidentalis), white fir (Abies concohr) come 
in. There are also in the wetter and lower 
belts forests resembling very closely the 
Pacific coast forests. The distribution of 
forest throughout the region is uneven, and 
towards the South the forest areas are 
greatly broken up by treeless stretches of 
plateau and arid country. 

7. The Pacific Coast Forests are 
probably the most interesting coniferous 
forests in the world, whether they are 
considered from the point of view of variety 
of species, rapidity of growth or dimensions 
of individual trees. They are particularly 
interesting to British foresters since two 
of the most important trees — ^Douglas fir 
(Pseudotsuga Douglasii) and Sitka spruce 
(P. sitchensis), grow with equal rapidity 
in this coimtry. 

In the North the commercial forests of 
Alaska consist of a very narrow strip of 
Sitka spruce with a small proportion of 
Western hemlock (Tsuga heUrophyUa). In 
the Queen Charlotte Islands Sitka spruce 
is still the principal tree, and there readm 
its best development. Further south it 
gives pride of place, however, to Douglas 
fir and red cedar (Thuja gigantea), with 
which are associated locally other useful 
species such as hemlock and western wlfite 
pine (P. morUtooto). The coastal belt mns 
south in a strip rarely more tharf 60 miles 
wide, but broadens out to about 160 miles 
in Washington. To the East of the Cascadeif 
yellow pine comes in, and there are exteniMve 
stands of that species and western white 
pine. North of San Frandsoo lies ^the 
interesting and valuable redwood belt 
{Sequoia S 0 mp 0 rvtrsns),.^th stands of timber 
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oontaining 50,000 cubic feet per acre and 
numerous individual trees upwards of 300 
feet high and 15 feet in diameter. 

The Sierra Nevadas are also heavily 
forested with yellow pine (P. ponderosa), 
sugar pine (P. Lambertiana), and several 
silver fibre. Here also grow the “ big trees ” 
{Sequoia gigantea), of imposing dimensions. 

8. Thb Mexican Forests can be roughly 
divided into three main types. There are, 
first, the tropical forests running up from sea 
level to about 2,600 feet, consisting of very 
numerous speciiis, of which mahogany, cedar 
(Cedrela odorata) and dyewood are common 
articles of commerce. This zone is succeeded 
by a transition forest containing oak, cherry 
and other hardwoods, with a sprinkling of 
pines at higher elevations. The most 
extensive and important forests are the 
coniferous forests of the moimtains, which are 
predominantly pine, both white and yellow. 

Extent of Forests. 

The total area of North America which 
is covered with forest or wood of some sort 
or another is of the order of 1,500 million 
acres, of which some 770 million acres are in 
Canada emd Newfotmdland ; 650 million 

acres are in the United States ; 70-150 
million acres are in Alaska, and 74 million 
acres are in Mexico. It is impossible to be 
precise with these figures, since large areas 
which are believed to bo niaiTily forest have 
scarcely been explored, much less mapped. 
It would appear from these figures that the 
area of forest in North America is about 
double that in Europe. From the point 
of view of timber supply, however, very 
great deductions have to be made from the 
total areas by reason of inaccessibility or the 
character . and size of the trees. It is 
estimated that, of the Canadian forest area, 
only 292 million acres out of 770 million 
carry merchantable timber, and only 154 
million acres saw -timber. The United 
States total of 650 million acres comprises 
139 million acres of virgin forest, 250 million 
acres which have been cut over and ouUed 
but are reproducing timber, 81 million acres 
whidh have been logged, burnt and left 
barren, while 80 million acres are open 
forest of scrub trees. The commercially 
i^fol timber in Alaska appears* to be 
confined to the two National Forests of 
approximately 20'Vnillion acres, while 49 
million acres in Mexied have bhen classed as 
timber fore^. From these ^guree a total 
area of efilemve forest of 750 miUion^ acres 


is obtained. This is equivalent to approxi- 
mately 6 acres per eapUa. 

Stand of Timber. 

The quantity of timber standing in the 
forests of North America has been estimated 
at different times by the various forest 
services. It would appear to be between 

1.100.000 and 1,200,000 million cubic feet, 
of which 65% to 70% is in the United 
States and 20% in Canada. 

The Drain on the Forests. 

In addition to the wood which is removed 
from the forests for use, viz. for manufacture 
into lumber, pulp and paper and for fuel, 
enormous quantities are destroyed annually 
by fire and the ravages of insects and fungi. 
Estimates have also been made, as for the 
volume of standing timber, of the quantities 
of wood removed annually from the forest 
by all these agencies. The latest figures 
compiled by Zon from estimates made by 
the different forest services indicate that the 
total volume is in the neighbourhood of 

32.000 million cubic feet annually. On 
this basis, if there wore no growth at all, and 
all the wood were accessible, it would all be 
used up in approximately 35 years. Put 
in another way, one can say that if the rate 
of growth averaged 3% all over and the 
timber were all accessible, the consumption 
could go on indefinitely. As will be seen 
later, the latter assumption appears to be 
very wide of the mark. Of the total 
amount of wood removed from the forest, 
approximately 28,000 million cubic feet are 
out for use, while 4,000 million are destroyed 
by fire, insects and fungi. Of the cut, the 
United States forests furnish 24,300 million 
cubic feet or 87% and the Canadian forests 
2,616 million cubic feet or less than 10%. 
In the United States rather more than 50% 
is softwood, and in Canada more than 90%. 
Fuel wood accounts for 43% of the United 
States cut and 30% of the Canadian. For 
pulp there are out annually in the United 
States forests 4| million cords, and in the 
Canadian 4 million cords, equivalent in ^ 
to 1,000 million cubic feet of standing 
timber. Vast as the pulp and paper 
industry is it consumes only from 3% to 4 % 
of the total cut. 

As regards losses from fire, insects and 
fungi, any estimate must necessarily be 
subject to considerable margins of error. 
Forest fiires bum over, on the average, about 
10 million acres per annum. The Eastern 
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foreete in particular have suffered severely 
from insects and fungi. The larch saw-fly 
practically wiped out the mature larch 
some 30 to 40 years ago, a recent attack of 
spruce budwonn has killed huge quantities 
of balsam and spruce, while the chestnut 
disease, introduced from Asia, is proceeding 
to wipe out one of the most valuable species 
in the United States. In all probability, 
therefore, the estimate of 4,000 million 
cubic feet losses which I have stated above, 
is not seriously over-stated. It repre- 
sents from six to seven times the total 
amount of wood used annually in the United 
Bangdom. 

Tkadb IK Tzhbeb and PRnfABY Wood 
Pboduots. 

Of the total volume cut in the forests some 
670 million cubic feet have been exported 
per annum in post war years from the 
country of origin. The corresponding 
import amounts to approximately 400 
million cubic feet, so that on balance North 
America appears to bo exporting to the 
extent of about 170 million cubic feet. 
For various reasons, which I need not detail, 
it is impossible to be precise. The figure 
quoted, though great in itself, is relatively 
insignificant when compared with the total 
consmnption. 

ExtbbkaIi Tbade. 

Not only Britain but Western Europe 
generally in the past have made great 
demands on North America for both special 
and general utility timbers, while the tropical 
and Southern American countries have been 
almost wholly dependent on the North for 
building timbers. From the Pacific coast 
shipments of Oregon pine have been made 
for many years to Australia and the East. 
With the opening of the Panama Canal, the 
Pacific timbers have come in increasing 
amounts to the Eastern American markets 
and to Europe. The trade with Atistralia, 
Japan and the East generally is also 
expanding. 

'Internal Trade. 

There is a great and rapidly growing 
movement of wood products within the 
Continent itself. ^ Broadly, this takes the 
form of the transj^rt of softwoods from the 
West and South to the industrial regions 
of the East* of softwood building timbers 
from t^ West to the PMriest Of Ivuedwoeds 


and large-sized structural timbers from the 
South to Canada, and of pulp wood and small 
dimension softwoods from Canada to the 
Eastern pulp mills and manufacturing 
district of the United States. 

United States. 

Exports of lumber reached their maximum 
in 1013 at approximately 285 million cubic 
feet, but declined in 1920 to approximately 
165 million cubic feet. The United Kingdom 
and Canada are the best customers in this 
trade. On the average of the 5 years, 
1909-1913, the former took nearly 40 million 
cubic feet, valued at nearly £4 million, as 
well as wood manufactures, valued at just 
over £1 million. In 1922, the comparative 
figures were 22 million cubic feet, £4.9 
million and £1 million. On the average of 
the 5 years, 1910-1914, Canada took 53 
million cubic feet, and in 1915-1919, 25 
million cubic feot. The total export of 
timber fell in the second 5 years period to 
50% of the first. After the United 
Kingdom, Canada and the West Indies, 
South America and Australasia have been 
in order, the biggest consumers. For the 
last year or two the West Indies have been 
the largest customers. The most striking 
feature of the United States export trade 
is the decline of trade with Europe since the 
war. 

The United States imports consist of 
hardwoods and softwood constructional 
timber, and cordwood, of which the last 
two come almost entirely from Canada. 
In 1920, the total import of timber waa 
approximately 150 million cubic feet, of 
which the hardwoods, amounting to albout 
7 million cubic feet, came chiefly from the 
West Indies, Central and Southern America. 

Canada. 

Exports of wood and timber on the 
average of the years 1919-1922, amounted to 
approximately 295 million cubic feet. The 
most considerable single item was 1,105,000 
cords of pulp wood, all of whiuh went to the 
United States. 

In addition to wood and timber, ^re 
were also exported annually, numufaotured 
wood valued at $3.2 million, wood^ pulp, 
$52.3 million, and paper $74.3 miUionj the 
total exports being valued at $226.7 million 
as against $31.2 million imports. Imports 
were made up of unmanufactured wood and 
timber, $13.0 million } manufactured wood* 
$6.6 million i wood po%i; $1.6 mtUion ; and 
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paper, $10.0 million. The imports of timber 
oonsisted chiefly of hardwoods and sleepers. 

The United Kingdom and the United 
States are the chief competitors for Canadian 
forest produce, but the latter are rapidly 
displacing the former. The diagram below 
illustrates this movement very clearly. 


FOBBST EXPLOlTATIOir. 

1 will now ask you to follow me in a 
closer enquiry into the effect of all this on 
the forests themselves. 

In the United States, the procedure in 
forest exploitation has been to concentrate 
on one, or at most two regions at a time. 



As in the United States, the West is 
developing, its export trade in timber ; 
British Coliunbian water-borne exports 
increased from upwards of 0 million cubic 
feet in 1919 to nearly 23 million cubic feet 
in 1922, in which year the United States took 
nearly 7 million cubic feet, Japan 6 million, 
Australia and New Zeakmd 5 million. 

Nbwvoundland. 

The bulk of the timber cut in the island is 
consumed locally, the items of export in 
1922 being pulp 20,000 tons, and paper 
35,000 tons, which were sent to the United 
Kingdom. 

Mbxioo. 

The Gulf forests of Mexico for a very long 
time exported important quantities of 
mahogany, cedar, logwood and dyewood. 
Zon estimates the total average pre-war 
exports at about 5 million cubic feet, of 
which rather more than 50% went to the 
United States and rather lees than 50% 
to Great Britain. 

In 1913^ Mexico sent nearly 5* million 
cubic feet of sawed lumber to the United 
States. On tl^ hand, there is a 

considerable import of softwyjibds, including 
railway e|if(pen, embunting to perhaps 
16 C^Udp^bio feet hem jj^ United States. 


The capital invested in sawmilling plant is 
comparatively small, and the sawmiller has 
been able to follow up the retreating forest. 
For this and other reasons, it has paid him 
best to work with large and often wasteful 
units. The pulp and paper mills which entail 
far greater initial outlay in plant and 
buildings are less mobile, and, as we shall 
see later, failure to maintain the forest in a 
productive state is leading to difficulties. 

The North-East States. 

.The story of modem forest exploitation 
begins with the North-Eastern States, which 
until about 1870 provided the bulk of the 
lumber supply of the whole of the United 
States. There were originally over 108 
million acres of forest from which most of the 
original pine, spruce and hemlock have been 
out. These States can now supply only 
30% of their own requirements of timber. 
On the other hand, a vast pulp and paper 
industry has been set up with a capital 
investment of $565 million, producing 53% 
of aU the paper manufactured in the Unit^ 
States. There is a heavy import of pulp 
wood from Oanada to keep the industry 
going. 

Tbx Lake States. 

From about 1870 onwards, these States 
became the leading timber-producing area. 
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vast quantities of white and red pine being 
shipped away. Hemlock and hardwoods 
are now the chief timbers, and Michigan, 
Wisconsin and Minnesota depend on outside 
sources for 47% of their consumption of 
timber. 

The pulp and paper industry consumes 
over 1,100,000 cords of wood per annum, 
and the problem of securing a continuous 
supply is very difficult. There are in these 
States 20 million acres of denuded and burnt 
over Icuid which are practically barren. 

The Southern Pine Region. 

After the Civil War exploitation began on 
a considerable scale, but it was only when 
the Lake States production began to decline, 
about 1890, that production on the grand 
scale started, reaching a maximum of 
1,400,000,000 cubic feet, or 8,500,000 
standards in 1909. The cut is declining, and 
in 16-20 years the virgin stands will be 
worked out. Our enquiries point to the 
lower figure, and one of the largest milling 
companies is preparing to turn over to 
pulp-production within that period. Pro- 
duction by modem mills is extremely rapid ; 
a single mill which was visited consuming 
per diem 60 acres of mature forest, and 
turning out 600 standards of timber. As in 
the Lake States, enormous damage has been 
done by fire, and there are upwards of 30 
million acres of denuded land in this region. 
When the Southern pine has been cut out, 
some substitute will have to be found for 
pitch pine, which is the standard timber for 
heavy construction work in many parts of 
the world. Intimately allied with timber 
supply is the Naval Stores industry, which 
has an annual output exceeding 40 million 
dollars. Three-quarters of the world’s 
supply of turpentine and rosin is produced 
here. 

Cbntrai. and Southern Hardwood 
Region. 

The original forest area amounted to 
339 million acres, but has now been reduced 
to about one-third (124 million). Much 
of the forest in the Mississippi and tributary 
valleys was on rich agricultural land, and has 
been cleared for farming. The forests in 
the Southern Appalachians have been 
severely culled, and chestnut blight has 
done a great* deal of damage. There is, 
however, considerable second growth. The 
last great reserves of virgin hardwood 
forest are in the delta of the Mississippi. 


This region uses 46% of the total lumber 
consumption of the United States, and has 
to import 60% of its requirements. 

The Rocky Mountain Region. 

There is a great area of virgin coniferous 
forest (some 38 million acres), in addition 
to some 25 million acres which has been 
burned (chiefiy) or logged. The forests 
are difficult of access for topographical 
reasons, and the region at present actually 
imports 50% of its lumber. 

The Pacific Coast Region. 

This region contains the last accessible 
reseive of virgin softwood in the United 
States. There are still some 40 million 
acres of virgin forest, the bulk of which, 
together with some 15 million acres of 
cutover land, will never be used for agri- 
culture. The region produces about 31% of 
the United States timber cut, and production 
is rapidly increasing as the ESastem and 
Southern forests are worked om. 

The position with regard to the supply 
of wood and timber in the United States 
may be summed up thus : Softwood saw- 
timber is being cut 8j^ times as fast as it is 
growing, hardwood saw-timber 3^ times as 
fast. Including all kinds of wood, one 
quarter of the current cut is replaced by 
growth and three-quarters are a drain on 
capital. The consuming industries are 
situated for the most part in the east and 
north-east, where the forests have been 
pretty well depleted. Local supplies are 
quite inadequate and the deficit has, there- 
fore, to be brought from the Southern and 
West%/m forests and from Canada. In 1920, 
the cost of transport alone amounted to 
3250,000,000, the amount moved being one 
and two-third million carloads, and the 
average haul 485 miles. Timber is now 
being shipped from the Pacific to the 
Atlantic Coast at a freight cost of $30 to 
$32 per standard, and railed from West to 
East at $50 per stondard. The pulp mills 
of the North-Eastern States find it increas- 
ingly difficult to work to capacity, and in 
some cases have to tremsport cordwood 
several hundred miles by rail ; the average 
cost at the mill being $19 {>er cord. 

Canada. 

The Dominion Forestry Branch (Craig), 
estimates that oa 60% to 65% of the forest 
land the timber of commercial size has besoi 
out or bumed^^^-Kshiefly bomed. In tbs East, 
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the aocessible forests have been culled, first 
for large white pine, and secondly for large 
spruce. The result is that one has to get 
far from the beaten track to see large trees. 
From the published figures there appears to 
be a distinct tendency for the production 
of timber to decline, and, as in the United 
States, for the centre of production to shift 
westwards — ^to British Columbia. On the 
other hand, the Eastern pulp and paper 
production has increased by leaps and 
bounds. In 1008 there were out 1,326,000 
cords of pulp wood, of which 483,000 cords 
were used in Carfida ; in 1020, 4,026,000 
cords were cut, and 2,777,000 cords were 
used in Canada. 

AIiASKA. 

The production of timber is slight, but in 
the last year the National Forests have been 
opened up to pulpwood operations, and it is 
anticipated that in due course a great pulp 
and paper industry will be built up on a 
permanent basis. 

Mexico. 

The 'Mexican forests have not yet received 
the systematic attention of large scale 
operators. Large mills were erected some 
years ago in the North but wore destroyed 
in one of the periodic revolutions. 

Forestry in North America. 

Forestry in North America has been a 
plant of slow growth. With so vast an area 
of forest it has been difficult to bring public 
opinion to realise that the timber supplies 
are not inexhaustible and that action is 
necessary. 

In the United States the forests were 
disposed of to individuals at an early stage. 
Of late years large areas have been 
re-acquired by the Federal Government, 
largely during the Presidency of Mr. 
Roosevelt, and by the individual States. 
Of the total area 98 million acres axe now 
in public ownership, 221 million acres belong 
to timber compemies and other commercial 
organisations, and 160 million acres are in 
small parcels (woodlots) attached to farms. 
The pubUo forests include nearly 78 million 
acres of National Forests and Parks, which 
are, homver, to a great extent at the 
headwaters of navigable streams in the 
Rookies (mainly), and elsewhere, and con- 
sequently are not . easily 9 j(j|pemble. They 
are being gradually opened up aifd placed 
imder Bystenu|^o management. .The 


different States own about 7 million acres. 

In view of the devastation which private 
ownership has brought about in the States 
the Federal Government is retaining the 
commercial forest areas in Alaska, and 
proposes working them in such a way as to 
ensure continuous production. 

In Canada and Newfoundland the forests 
for the most .part have not been alienated 
from the State. The practice, mainly, has 
been to retain the freehold, and to lease the 
timber for exploitation by commercial 
companies. Jh this respect Canada is more 
fortunately situated than the United States, 
since the Governments retain the power to 
enforce rational forest management when- 
ever that course becomes economically 
possible. In all, about 167 milhon acres 
have been set aside gu 9 Dominion and 
Provincial Reserves and Parks, but at 
present very little has been done in them to 
ensure continuous supplies of timber. 

The conditions in Mexico during the last 
few 3 ^^ have not been such as to encourage 
the practice of forestry. 

Generally the immediate forestry problem 
in North America is to secure adequate 
protection against fire. If this could be 
secured, natural regeneration, which is good 
in most regions, would go far to restock the 
forests as they are cut. But natural 
regeneration, to be really successful, requires 
regulating, so that the most useful species 
may be secured, and as a rule some measure 
of assistance in the form of planting. These 
are the first stages in systematic silviculture, 
and so far they have received very little 
attention. 

The area which is being planted per annum 
in North America is imder 40,000 acres, 
which is not double the amount done in 
Great Britain. Keeping in view the vast 
areas which can be restocked with useful 
species only by planting, the effort is quite 
inckdequate. There is, however, a growing 
interest in the subject, not only on the part 
of Governments, but also pulp and lumber 
companies. . It is realised in fact that prices 
of forest products are advancing to, if they 
have not alreculy reached, the point where 
they will repay the cost of production. 

A word must also be said as to the exten- 
sive research work which is l^iping carried 
on in the United States and Canada on 
timber jawing and utilisation. The results 
are not only of immediate practical utility, 
but will also prove of great value when 
silviculture comes into its own. 
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Tbb Futube. 

It fieexns clear that there must be con- 
siderable stringency in supplies of forest 
products in the United States within the 
next twenty or thirty years. Consumption 
per capita of timber over the last 50 years 
is fairly accurately known. In 1860 it was 
under 20 cubic feet, but increased at a fairl 3 r 
steady rate until 1009, when it reached 40 
cubic feet. Thereafter it fell rapidly to 
26 cubic feet. This figure is to be compared 
with a United Kingdom consumption of 9 
cubic feet per capita in 1922, and 12 cubic 
feet on the average of the 5 pre-war years 
1909-13. The total per capita consumption 
of wood in the United States, however, 
is 228 cubic feet, so that if effective economies 
are to be made, they must be applied mainly 
to such products as fuel wood and round 
timber and in the conversion of round 
timber to lumber. In the last there is, 
indeed, ample s ope for improvement. 
One can forecast with reasonable certainty 
that while per capita consumption will 
continue to decrease and population to 
increase, the total consumption will not be 
easily reduced until prices go much higher 
than at present. It seems fairly clear also 
that the North American continent will 
absorb all the forest products it can produce, 
and the considerable excess of exports over 
imports of softwoods and hardwoods will 
shrink to negligible proportions or be 
replaced by an excess of imports over 
exports. It is quite possible, in fact, that 
the Eastern States may become competitors 
with the United Kingdom and Western 
Europe generally for the softwoods of 
Northern Europe. This might become a 
serious matter for the United Kingdom, 
since the permanent exportable margin from 
N. Europe is not capable of very great 
eiqpansion. As regards hardwoods, increas- 
ing demands will no doubt be made on 
tropical forests. 

It is clear also that the world’s supply 
of really large softwood timber will be 
practically worked out within the time 1 
have mentioned, when the accessible virgin 
forests in North America will mostly have 
been cut over. 

Ultimately North America, like Europe, 
and indeed the rest of the world, wiU have 
to rely on the products of cultivated forests. 
We are now at the beginning of that stage 
in the history of the Nortb American forests. 
The Report of the States Senatorial Com- 
mittee, to which I referred in opening. 


indicates that vigorous action may be taken 
in the United States. The Silvicultural 
Committee of the Empire Forestry 
Conference pointed out also that the time is 
ripe for action in Canada. 

Conclusion. 

Apart from the absorbing interest 
attaching to the use which the North 
American continent has made of its prim- 
eval forest resources, my subject has very 
practical bearings on the United Kingdom. 
We ought, in the first place, to be paying 
more attention to the forests in our tropical 
colonies, which can probably provide 
efficient substitutes for hardwoods at present 
obtained from America. In the second 
place, one of our sources of timber 
supplies is failing. We can therefore go 
forward with our forest policy in full con- 
fidence that it will be a good national 
investment. That at least is the main 
conclusion which the Forestry Commis- 
sioners draw from their study of the Forests 
and Timber Supply of North America. 


DISCUSSION. 

The Chairman (Lord Clinton), in opening the 
discussion, said the author had put before the 
audience a large number of facts and figures which 
were of the most important nature, to a few of which 
he himself might draw particular attention. The 
author spoke of the forests of the North American 
continent in terms of millions of acres, or hundreds 
of miles. That did not convey very much to one’s 
mind, but the important fact which the author 
had shown was that only a comparatively small 
amount of that great forest area was in any way 
merchantable or marketable. Out of the 770 
million acres of timber in Canada, for instance, 
only 151 million acres, or one-fifth, were ever likely 
to reach the market. Presuming the same sort 
of figures applied to the timber area in the whole 
of the North American continent, it was quite 
certain that with the enormous amount which was 
now consumed by that continent itself, and ^ by 
those countries which imported from it, that area 
could not for very long stand the strain. That 
idea was enforced by the statement that in the 
United States alone they were so eating into the 
capital of their timber that the amount of produce 
removed from their forests wasno less than eight- 
and-a-half times their growth. Statements were 
heard about single mills in the United Sthtes 
having a daily consumption of 60 acres of timber. 
Under those oiroumstanoes it was oertainly not 
firprising to find that many of those States, like 
the North Eastern States and the Lake States, 
which at one time comprised the great tipiber 
belts of the southern half of North America, were no 
longer self-sappwting and^ had to import the bulk 
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of the timber which they used. It was stated also 
that in the Southern pine belt, the period of life 
in the virgin forests was not more than 25 to 30 
years. In spite of that enormous drain upon the 
capital of the timber supply, apparently very 
little was being done to make it good. The young 
growth was too often burnt over, and the amount 
of artificial planting done was so small throughout 
that great area that it was barely equal to about 
double what was done in this small country of 
Great Britain. In addition to great consumption, 
there was fire and pestilence, so it was not surprising 
that those forests were rapidly disappearing. It 
was almost surprising that trees were able to be 
grown at all. would like to ask the author 
one question. The author estimated that, while 
the total amount of timber used would undoubtedly 
increase in the future, he apparently was of opinion 
that the amount of timber used per head was 
likely to decrease. For the last half a century 
everybody had been somewhat surprised at the 
fact that, in spite of the very large number of 
substitutes for timber, the amount used per head 
had always been increasing. It had increased 
right up to the date of the outbreak of the war. 
It was quite true that since that date it haddeoreased 
very largely, both in the States and in the United 
Kingdom, and probably throughout the world, 
but that was due, one would imagine, much more 
to external conditions, such as bad trade, collapse 
of the exchanges, and other things, than to any 
economy which had been effected, or which was 
likely to be effected in the ordinary use of timber 
throughout the world. It might affect estimates 
very largely indeed if it were ]io8sible to show that 
the economies which could be employed in the 
use of timber might eventually so far affect the 
supply that the life of these great forests might bo 
longer than anybody at the moment anticipated. 

The effect of the drain on the timber forests of 
the world upon this country naturally had to be 
considered. It was upon timber that industries 
throughout the world had been started, and it 
was upon timber that they very largely flourished. 
It was of desperate importance to us to form some 
real idea of what was to be done here or elsewhere 
when the forests of the world were exhausted, or 
when that much earlier period arrived when the 
nations and countries which had those forests 
would require the whole production for their own 
internal uses. It all pointed to the fact, which 
he desired to emphasize, that, in this country, at 
all events, the State itself was bound to look forward 
and see what could be done for the future of its 
induftries before it was too late. It was perfectly 
clear to him personally, as a forester, and should 
be clear, he thought, to those who had charge of the 
affairs of this country, that in order to put the 
future in as good a position as the preseut, it was 
eseentSal that the State should continue its forestry 
operations on a munhjatger scale than it was doing 
at present. , 

The soft wood supply was a great difficulty. He 
was not certaia^that the hard wood supply would 
not be in the near future one oigreater difficulty. 


The oak supply of this country was essent i al for 
the needs of a great number of our industries. It 
could hardly be expected that private individuals 
would continue planting a tree which, owing to the 
great length of its rotation, could scarcely turn out 
to be in any sense profitable. But the State itself 
should take a very much longer view. As a 
generation to>day, we were depending upon 
supplies of timber which had been planted by our 
predecessors a hundred or a hundred-and-fifty 
years ago. Without that supply we could not at 
this moment carry on a great deal of the work 
which we were now doing. There had been little 
or no planting for the last 70 years. We were 
enjo 3 ^g the goods which a past generation had 
supplied for us. It was not of much importance 
to us to-day whether that past generation had 
made money or lost money over the production 
of timber. In the same way theP State should 
look forward, and although the Forestry Commission 
might not be able to show commercially that the 
planting of oak timber was in any sense likely to 
be a commercial proposition, yet as we ourselves 
were enjoying the fruits of what a former generation 
had done for us, we in our turn ought also to supply 
future generations with the necessities of their 
own industrial world. He did hope that the many 
important matters which the author had stated 
in his paper would be brought before those who 
were responsible at the present moment for the 
finances of the country, and that they would take 
some guidance from what had been said, and adopt 
the necessary steps to ensure the future of the 
timber supply to this country. 

He propos^ a most hearty vote of thanks to 
the author for his paper. 

Lieut.-Colonbl F. D. W. Drummond, C.B.E., 
in seconding the vote of thanks, said the paper 
certainly gave one grave cause for refiection. The 
outlook was exceedingly gloomy, and impressed 
one with the great necessity there was for the 
Departments concerned urging, not only upon 
foreign countries with whom we traded in forestry 
products, but also upon our Colonies, the great 
importance of quickly putting their houses in order 
and doing something to reinstate the ghastly 
destruction by fire and felling which was going on 
throughout the great timber areas of North America, 
Canada and our Colonies generally without replace- 
ment. The Forestry Commission was doing magni- 
ficent work, and the people of this country could not 
be too grateful to them for it. It was to be hoped that 
the Government would be impressed with the 
work of that Commission and further encourage 
it with sufficient finances to enable it to do more 
extensive work. 

Mb. Lobbn L. Bbown, Timber Commissioner, 
British Columbia, said there was another gloomy 
point which he could add, and that was in regard 
to the timber coming froin the region of the Pacific 
coast. When those forests were out down there 
w;ould never again be timber like it. The world 
, would not be able to wait two or three hundred 
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years for suoh trees to grow again, and people 
would have to satisfy themselves with a very low 
grade of soft wood lumber. 

Mb. J. S. Gobbbtt, Secretary English and Empire 
Forestry Association, said the author had referred 
to the consumption of timber for pulp. It had 
occurred to him to wonder whether, if those areas in 
the United States, Newfoundland and Canada were 
left, they would eventually be able to grow merchant - 
able timber. He did not know what the species 
were which were usually converted into pulp wood, 
but there did seem to be a possibility of salving 
some of that timber if other material could be found 
within the Empire (and he believed there was other 
material within the Empire) which could take 
the place of the timber which was at present being 
• used for pulp. 

Colonel G. L. Courthofe, M.P., desired to say 
how pleased he was that the Royal Society of 
Arts had opened its doors to such a paper as that 
which had been given that evening, because he had 
been very much perturbed of late at the lack of 
interest, and at the lack even of attempts to excite 
interest, in the very serious problem of the timber 
supply of the future. The author had clearly 
satisfied everybody that in a very few years Europe 
must not expect to get any timber from North 
America at all. The story, however, did not end 
there. Those who were familiar with the report 
of the British Empire Forestry Conference held in 
Canada last Autumn, would probably recollect 
a very interesting paper by Prof. Fraser Storey, in 
which he gave a table of figures of the production 
and consumption of softwood timber in Europe, 
from which it appeared that the rate of consumption 
exceeded the rate of production by something 
like three and a half thousand million cubic feet a 
year. At that rate of consumption there would 
be no softwood left at all at the end of something 
like 70 years. What did that mean ? Tt was 
easy to say ** We shall arrive at a stage before 
very long when countries will get frightened and 
begin to cultivate their forests and reduce waste 
and effect economies, and so on, and things will 
get better ” ; but it took generations after a country 
began to cultivate its forests before it could supply 
the commercial demands for timber, and during 
the hiatus of two or three generations the world 
was going to suffer acutely owing to a shortage 
of commercial timber. The time was not very 
far distant when not only commercial softwood 
would become very expensive, butalso unobtainable. 
Directly exporting countries mlised the danger 
of the present rate of exhaustion they would place 
restrictions upon exports, and we, in this country, 
to whom imported timber was more important 
than to any other country in the world, would 
suffer. It might easily be found within the next 
generation or twp that commercial softwoods^ 
which we were accustomed to regard not only as 
an essential of our existence, but as an inexhauiHiible 
essential, would be unobtainable at any figure 
which we could afford to pay. It behoved the 


professional organisations to do all they could to 
rouse public opinion on the matter so that remedial 
measures might be taken at the earliest possible 
date. The British Empire possessed great forests 
as to the contents of which hardly anything was 
known at present, and it was quite time that we 
began to learn a great deal more about what was 
there, the uses to which they could be put and to 
what extent some of the tropical hardwoods, which 
were hardly ever used now for commercial purposes^ 
could be used in substitution for the commercial 
softwoods upon which we were now accustomed to 
rely. There were many other lines of investigation 
and research which ought to be started at once. 
All that was necessary was to rouse public opinion, 
and he hoped the author's paper would mark a 
red letter day in that direction. 

Mr. D. MoVtcar (Western Australia) said they, 
in Western Australia, had started a very intense 
propaganda on the subject of timber supply 
within the last two or three years. They were 
trying to indicate to the people there that the 
forests did not belong to the present Government, or 
to any Government, but to the people. Necessarily, 
if the forests belonged to the people they should 
be protected by the people themselves. Until 1018 
Western Australia had no Forest Act ; all revenue 
derived from forests went direct into consolidated 
revenue. From 1919 three-fifths of the net revenue 
was put back into the forests. Australia had been 
cutting her forests for the last 40 or 60 years. In 
Western Australia to-day they were cutting at the 
rate of 800,000 loads of timber. The forests were 
making 260,000, so one could sec how they were 
encroaching on capital. They were finding it very 
hard indeed to get a sympathetic hearing, and also 
to get money. Forests could not be grown without 
money ; and unless that money was obtained timber 
would be short. In Western Austialia there were 
640,000,000 acres of country and 360,000 people. 
If that territory was peopled. Western Australia 
would require all its own timber. The Forest 
Department there was doing its best to regenerate 
the forests. The silvicultural work had only 
been started since 1919. It was, however, going 
ahead and they hoped to do better. They wished 
their parent Association in this country all luck 
in its work. 

The vote of thanks was then put and carried 
unanimously. 

Mr. Robinson, in reply, said there were two 
points to which he had been asked to reply. The 
first was the Chairman's point that the consumption 
of timber tended to increase per capita. That had 
undoubtedly been the case in this cquntry where 
it had increased three-fold in the last 70 years. Our 
consumption per capita, however, was in the 
neighbourhood of about 12 or 13 cubic feet. In 
the United States it was now in the neighbourhood 
of 26 cubic feet. If we could live on 12 cubic feel 
the possibilities vrere that the United States people, 
could live on less than 26. The actual course 



m 


JOUBI^AL OF THS ROYAL SOCIBTY OF ARTS, 


ilpra l8t i9t4> 


ai lumber oonsumption per capita in the United 
States had gone in the following way. In 1850 
it amounted to 20 cubic feet per head. It 
grew steadily, until, in 1009 it was 40 cubic feet. 
Hien it had fallen until at the present time it was 
26 cubic feet. Actually the great saving to be 
made was in regard to waste. 

Hr. Corbett asked the question whether the 
pulp wood being out in Canada could grow into 
merchantable — by which he presumed Mr. Corbett 
meant saw-timber. Personally, he thought quite 
a lot of it could, but it would not. The white 
spruce easily got to be a saw log size. The black 
spruce was a doubtful tree which rarely got to 
much more than 8 or 9 inches in diameter. As to 
whether the buUJ of the Canadian pulp would ever 
be allowed to grow into saw timber he thought 
the answer was pretty clear. 

The Chairman, in closing the meeting, said he 
thought Mr. Robinson's paper would be a great 
addition to the literature upon the subject of 
North American forests. He might also be 
permitted to thank the Royal Society of Arts for 
inviting Mr. Robinson to give his lecture, thus 
showing their interest in the very important 
matter of forestry. 

The meeting then terminated. 


CORRESPONDENCE. 


NEW USES FOR RUBBER. 

Owing to an alleged obscurity in my definition 
of the desirable size of rubb^ blocks for road 
paving in the Journal pf April 4th (page 340), 
1 think it advisable, to add these particulars: — 
Taking, for example, the thickness of the rubber 
block as 3 inches, the width should be 6 inches and 
Hie length 9 inches. 

D. R. BROADBENT, 
A.M.I.E.E.,A.M.I.M.E. 


GENERAL SHORTREDE'S I.OGARITHM 
TABLES. 

Our senior partner, a Fellow of your Society, 
has drawn our attention to the remarks made 
by Mr. A. R. Hinks, C.B.E., M.A., F.R.S., Secretary 
of the Royal Geographical Society, and reported 
in your Journal of February 8th, page 204, with 
respect to the Logarithm Tables of the late General 
Shortrede, which we publish. 

As the information given by Mr. Hinks was 
quite new to us, we communicated with Bfrs. 
Shortrede, the daughter-in-law of the late author, 
and her son, Lieut.-Colonel Edward G. Cheke, 
F.R.O.S., has supplied us' with the iollowing 
very interestii^^ note : — 

** General (then Major) R. Shortrede calculated 
his Logarithm * in the sublime solitude 

of the Western Ghats ? <|Aring his ^pare momehts, 
while he was carrying on that section of the 
Trigonometri^l Survey of Ihdia. I have nsesr 


heard any mention of the * 18-inoh Theodolite 
being dropped off a tower* — and even if it 
were a fact I do not quite see how that would 
cause him to spend a considerable portion of 
his time in the Ghats. On his return from India, 
General Shoitrede took up his residence at 
Blackheath, where he went through all his 
Logarithm Tables again — without finding one 
single inaccuracy. General Shortrede always 
laid claim to have been the first person to 
determine the height of Everest — and thereby 
established it to be the highest peak of the 
Himalayas. The statement that the height of 
Everest was determined in the Survey Offices in 
Calcutta is a pure myth. ” 

As General Shortrede's Logarithm Tables con* 
tinue to be widely used, you may think with us 
that the correction and Information given now 
is of sufficient historic importance r to justify the 
insertion of our letter in your joumsL 

CHARLES & EDWIN I^YTON. 


NOTES ON BOOKS. 


Tbb Yearbook of the Universities of the 
Empire, 1924. Edited by W. H. Dawson and 
published for the Universities Bureau of the 
British Empiie. London : G. Bell and Sons, 
Ltd. 7s. Qd, net. 

There are now 67 universities in the British 
Empire, and their united calendars contain about 
60,000. pages. Probably no library except that 
of the Universities Bureau contains them all : 
hence the usefulness of a volume like this in which 
such information is extracted as is likely to be of 
use to members of universities and colleges, govern- 
ment departments, clubs, schoolmasters and the 
public generally. A full list is given of the teaching 
staff of each university and brief accounts of the 
equipment in libraries, museums, laboratories! 
etc., and of the degrees, diplomas and certificates 
which it confers, while further sections deal with 
feM, scholarships, numbers of students, etc. A 
full index adds to the value of the volume. 

We have made numerous tests of the accuracy 
of the information contained in the book and have 
found it invariably reliable. 


ADVISORY ART COMMITTEES: 

A SUGGESTION TO CITIES, TOWNS AND 
RURAL AREAS. 

There have been, in recent years, encouragiiig 
signs of increased interest on the part of the 
general public in questions relating to the preser* 
vation and increase of the general artistic and 
natural amenities of towns and rural areas. 
Expression of this view is also shown in a desire to 
preserve the fine works of past ages, while the 
universal approval with which the recent appoint- 
ment of theFIne Arts Commission has been received, 
and the formation of similar Committees of taste 
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which had preceded it in more than one provincial 
centre, clearly shows the increasing interest which 
is being taken in civic development generally, and 
the desire for its treatment from the asthetic as 
well as from the purely utilitarian standpoint. 

The Royal Institute of British Architects is 
anxious to encourage these tendencies, and invites 
the co-operation of those actively interested to 
secure that in the march of progress the claims of. 
beauty are not forgotten. As a means to this end 
it suggests the formation of an Advisory Art 
Committee in towns and rural districts, with the 
object of affording advice in a consultative capacity 
in all matters concerning the amenities of the 
district, including questions relating to the preser- 
vation of old buildings, the lay-out of new streets, 
open spaces, cemeteries, designs for proposed new 
public buildings, bridges, monuments or memorials, 
fountains, public means of lighting, fences, public 
conveniences, or other structures to be erected upon 
land belonging to or under the control of the Local 
Authority, that may be referred to the Committee, 
or as to which it may desire to give advice. 

The constitution of the Committee which is 
suggested will vary according to local circum- 
stances, and will differ in urban and rural areas. 
In many towns Civic Associations already exist, 
and the influence which these or similar organisa- 
tions possess may suitably be employed to foster 
the establishment of an Advisory Art Committee. 
In smaller localities the machinery of the Local 
Ratepayers* Association might be used. For 
example, there already exists in one London 
district such a Committee of the Ratepayers’ 
Association, which is doing most useful work in 
safeguarding the amenities of its own district. 

The findings of the Committee should be in the 
nature of recommendations only, and it may be 
necessary that all such matters as may be considered 
by it should be treated in strict confidence, and not 
be divulged except by agreement with the Local 
Authority concerned. 

It is essential that such a Committee as is 
suggested should be representative of real artistic 
competence and judgment (though not necessarily 
the purely professional kind), and that its 
members should be persons whose opinions are 
likely to command public respect. The cultivation 
and preservation of harmonious relations with the 
Local Authority is of the greatest importance, 
and the best means by which this end may be 
attained requires the most careful consideration. 

The Royal Institute of British Architects, while 
not presuming to dictate upon the question of the 
constitution of Advisory Art Committees, will be 
«glad to offer advice and such information on the 
subject as they possess, if required to do so. 


NATIVE INDUSTRIES OF TUNISIA. 

The following particulars of the native industries 
of Tunisia are taken from, tto recent report on 
the trade of the Regency by the Acting British 
Omsul-Qeneral at Tunis : — 


PoTTBBT. — Both in Tunis and in the inland 
districts quantities of unglazed, somewhat rough 
pottery are made, principally for local domestio 
use. A certain quantity, however, of the ' better 
varieties is exported. 

This pottery is very picturesque but extremely 
fragile, so that the consumption of it is greater 
than would be the case otherwise. In the native 
inns and drinking houses stacks of shallow drinking 
bowls are to be seen, and it is to be presumed 
that the customers break a good many, and so 
keep the potters busy. 

In the hot weather there is a great demand for 
the deep native porous pitchers in which, owing 
to the rapid evaporation, water keeps surprisingly 
cool. 

This kind of pottery is very cheap; a drinking 
bowl costs only the equivalent of an English penny. 

A charming glazed and coloured pottery is also 
made, of far higher quality, principally at Nabeul. 
This is very artistic and is much sought after by 
tourists, who, however, being unversed in oriental 
methods, are made to pay at least double the 
current price. In fact, it is usually cheaper to buy 
the Nabeul pottery from the large general stores in 
Tunis at retail prices than at the factory at Nabeul 
at so called ** semi-wholesale ** prices. A visit 
to the factories is, however, most interesting. 

An increasing amount of this pottery ui exported. 
The total exports of Tunisian pottery of all kinds 
in 1922 amounted to about 437 tons. 

Leather Goods. — In Tunis and other centres, 
notably Kairouan, the holy city, a certain quantity 
of very cunningly -worked fancy leather goods are 
made by hand, including bags of all sizes, both 
plain and worked with silver thread, purses, 
wallets, belts, cushions and mats, all of very 
oriental design. The output is limited, and no 
attempt appears to be made to increase it by 
methods of division of labour or other more modem 
devices and labour-saving instruments. This 
is typical of the Arab mind, but it is probable that 
the goods are all the more artistic and cuiious. 

Although these leather goods can be bought at 
many of the larger stores, the more interesting 
kinds, as well as the standard patterns, can be 
purchased to greater advantage in the **Bouk8,** 
namely, the native shops of the Arab quarters.. 
This is a somewhat lengthy process thanks to the 
need for bargaining. 

Owing to the difficulty of obtaining these goods 
in sufficiently large quantities, the exports are 
relatively small, the total for 1928 being 44 tons. 

Native arum, oabpbts, blankets, vbz oafs. — 
The stuffs comprise highly-oolouied shawls and 
sashes of oriental pattern, now somewhat in demand 
in Paris owing to the fashion for barbaric ** 
effects in ladies’ wear. The local prices appear 
very moderate to^ English and American purses. 
Exports amounted in 1922 to some 30 tons. 

Carpets are made principally at Kairouan on 
hand looms in the native hous^ The best wM 
is used, and the carpets are very heavy and durable. 
The demand (or export is increasing, and as> 
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oatput remaiiiB the 8ame» prices have in oon- 
aeqnenoe risen considerably^ Some 18 tons of 
carpets were exported in 1922. 

The output of homespun woollen blankets is 
very much greater, the j^cipal centre being 
Gabes ; 155 tons were exported in 1922. 

With regard to fes caps, it is interesting to 
note that part of the material, namely, the straw 
shell or framework, comes largely from Csecho- 
Slovakia to be worked up in Tunis. Over 20 tons 
of fez caps were exported in 1922. 


♦ 

GENERAL NOTES. 


Cabuya Fibre in Ecuador. — According to the 
report by H.M Chaige d* Affaires at Quito on the 
economic conditions in Ecuador, the Cabuya nbre 
is found abundantly in the mountain region of that 
country, and grows Hild even in the most infertile 
zones. It is used locally to some extent for the 
manufacture of carpets, sacks, rugs and rope. Two 
small installations have been erected at Riobamba 
for the manufacture of ropes and sacks similar 
to those made of jute. If this produce were 
properly developed Elouador could transform it 
into one of its chief industries, and provide from its 
own sources the number of sacks req^uired for her 
industries, which amounts to approximately two 
miUions. 

Water-Power of the St. Lawrence River. — 
The Canadian Government has under consideration 
« project for the development and control of the 
water power of the St. Lawrence River. This 
involves the construction, with the co-operation 
of the United States, of a dam control works and 
development plant at Morrisburg, Ontario, at a 
cost of from 75,000,000 to 80,000,000 dollars. 
The installation would produce some 350,000 h.p. 
for Ontario and a like amount for the State of 
New York. It is suggested that approximately 
15,000,000 dollars, which would be Ontario’s 
share of the cost, should be borne by the Federal 
Government in compensation for the provision 
of water control facilities by the province. 

Trade in the Gold Coast. — According to 
atatistics published in the ** Gold Coast Gazette *’ 
Trade Supplement, the total value of the Colony’s 
imports for the first half of last year was £4,748,796, 
of which £3,411,419 was from the United Kingdcnn, 
£116,1(12 from other parts of the British Empire, 
and £1,221,275 from foreign countries, the principal 
eontributors being the United States, Holland, 
and^Oermany. The total value of the export trade 
for the same period was £5,582,048, of which 
£1,899,370 went to tbe-TJnited Kin^om. £196,589 
to otitor parts of British Whit Africa, and 
£3,486,084 t4 foreign countries principally the 
United States, Holland, Gfeonaniiy, and Vwooe. 


MEETINGS OP THE SOCIETY. 

Ordinary Mebtinos. 
Wednesday evenings at 8 o'clock. 

April 30. — ^Brigadier-General Sir 
Henry Maybury, K.C.M.G., C.B., Director 
General of Hoads, Ministry of Transport, 
“ The London Dock District and its 
Hoads.” Harry Go8LiNa,C.H., M.P., Min- 
ister of Transport, will preside. 

May 6 (Monday). — ^T. Thorne Baker, 
” Photography in Industry, Science and 
Medicine.” 

May 7. — J. Hobinson, M.So., Ph.D., 
F.lnst.P., Head of Wireless and Photo- 
graphy Department, Royal Aircraft Estab- 
lishment, Famborough, “ Wireless Naviga 
tion.” Admiral of the Fleet Sib Henry 
Jackson, G.C.B., K.C.V.O., F.R.S., will 
preside. 

May 14. — F. C. Ingrams, President of 
tho London Fur Trade Association, ” Furs 
and the Fur Trade.” 

May 21. — (Trueman Wood Lecture.) Sir 
William J. Pope, K.B.E., D.Sc*„ F.R.S., 
Professor of Chemistry in the University 
of Cambridge, ” The Outlook in Chemistry.” 

May 28 (at 4.30 p.m.) — ^Mrs. Arthur 
McGrath (Rosita Forbes), ” The Position 
of the Arabs in Art and Literature.” Lord 
Askwith, K.C.B., K.C., D.C.L., Chairman 
of the Council, will preside. 

Indian Section. 

Friday afternoons, at 4.30 o’clock : — 

May 2. — Jocelyn F. Thorpe, C.B.E., 
D.Sc., Ph.D., F.R.S., F.I.C., F.C.S., Pro- 
fessor of Organic Chemistry, Imperial College 
of Science and Technology, ” Chemical 
Research in India.” Sib Thomas H. Holla^ d, 
K.C.S.L, K.C.T. E„ D.Sc., F.R.S., will preside. 

Date to be hereafter announced : — 

Bhupendba Nath Basu, M.A., Vice- 
Chancellor of Calcutta University, “The 
Vedeuitio Philosophy of the Hindus.” 

Dominions and Colonies Section. 

Tuesday, May 27, at 4.30 o’clock. — C. 
Gilbert Cullis, D.Sc., M.I.M.M., Professor 
of Economic Mineralogy, Imperial College 
of Science and Technology, “The Geology 
and Mineral Resources of Cyprus.” 

Wednesday, June 4, at 4.30 o’clock. — 
The Rt. Hon. Snt Frederick Lugard, 
aC.M.G., C.B., D.S.O., D.C.L., LL.D., 
British Member Permanent Mandates 
Ckimmission, League of Nations, “ The* 
Biandate System and the British Memdates.’’ 

Monday, June 16, at 4.30 o’clock. — 
C. V. CoRLEBs, M.Sc., LL.D., “ The Mineral 
Wealth of the pre-Cambrian in Canada.” 
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NOTICES 


NEXT WEEK. 

Wednesday, April 30th, at 8 p.m. 
(Ordinary Meeting). Brioadieh-General 
Sir Henry Maybury, K.C.M.G., C.B., 
Director General of Roads, Ministry of 
Transport, “ The London Dock District 
and its Roads.” Harry Gosling, C.H., 
M.P., Minister of Tremsport, will preside. 

Friday, May 2nd, at 4.30 p.m. (Indian 
Section.) Professor Jocelyn F. Thorpe. 

C. B.E., D.Sc., Ph.D., F.R.S., F.I.C., F.C.S., 
” Chemical Research in India.” Sir 
Thomas H. Holland, K.C.S.I., K.C.I.E., 

D. Sc., F.R.S., Rectoi, Imperial College 
of Science and Technology, will preside. 

Further particulars of the Society’s 
meetings will be found at the end of this 
number. 


COUNCIL. 


of 4,917. Fresh additions were made to the 
Examinations Committee. 

Papers and Courses of lectures for Session 
1924-25 wore considered. 

Other formal business was transacted. 


PROCEEDINGS OF THE SOCIETY. 


INDIAN SECTION. 


Friday, March 21st, 1924. 

Lord Laminoton, G.C.M.G., G.C.I.E., in 
the Chair. 

The paper read was : — 

PROGRESS OF CO OPERATIVE 
BANKING IN INDIA. 

By Otto Rothfeld, B.A. (Oxon.), I.C.S., 

Lately member of the Bombay Legislative Council 
and Kegiiitrar of Co-operative Societies, Bombay. 


A meeting of the Council was held on 
Monday, April 14th. Present : — 

Lord Askwith, K.C.B., K.C,, D.C.L. 
(in the Chair) ; Lord Blyth ; Mr. A. Cheuston 
Chapman, F.R.S. ; Sir William H. Davison 
K.B.E., D.L., M.P. ; Mr. P. M. Evans, 
LL.D. ; Sir Thomas Holland, K.C.S.I., 
K.C.I.E., D.Sc., F.R.S. ; Sir Humphrey 
Leggett, D.S.O., R.E. ; Sir Philip Magnus, 
Bt. ; The Hon. Sir Charles A. Parsons, 
K.C.B., LL.D., D.Sc., F.R.S, ; Mr. James 
Swinburne, F.R.S. ; Mr. Carmichael Thomas; 
Sir Frank Warner, K.B.E. ; and Sir Alfred 
Yarrow, Bt., F.R.S. ; with Mr. G. K. 
Menzies, M.A, (Secretary of the Society), 
and Mr. S. Digby, C.I.E. (Secretary of the 
Indian and Dominions and Colonies Se<*tions) . 

Lord Askwith was appointed a Treasurer 
m place of Dr. W. H. Maw, deceased. 

Preliminary consideration was given to 
the question of the award of the Albeit 
Medal for 1924. 

The entries for^the April section of the 
Examinations were reported ; these are 
27,280 as against 22,363 in 1923, an increase 


The subject of banking, in other words 
the mechanism of the economic life of a 
nation, is so intimately connected with 
political, social and national conditions that 
I feel myself obliged to take up your time 
for some minutes with remarloi upon the 
recent development of India before I 
approach the subject of the paper more 
closely. 

Within the last twenty-five years that I 
have myseK served in India, that country, 
if I may call it so, that continent, to be 
more correct, has changed and is changing 
so rapidly and in such essential matters, 
that 1 find those who have left India only 
a few years ago are but too apt to fail to 
recognise the vastness of the alteration. 

In a sense, of course, it is as foolish to 
speak of India as one country as it would 
be to speak of Europe in such terms. Seen 
from outside, the difference is as great 
between the Punjab and Madras as it can 
be between Sweden and Italy. The 
differences are not merely those of language ; 
' they strike deep into every root of social 
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jOlid economic life. At the. same time it 
has got to be realised that in another sense 
India is now a united whole, hi Europe 
we are barely conscious of that united life 
of Ehiropean idea and custom which does 
•undoubtedly prevail. We see the differences 
between countries l:^cause they are strange; 
we are blind to the unity because we are 
so habituated to it, and also perhaps 
because there is no equal power to set in 
opposition to its civilisation. There was 
a time when Europe, or, as it was then 
called, Christendom, stood for such an idea, 
but that was in ages when Christendom 
had to strugglb against equal, if not superior, 
powers of different customs and different 
religions. 

In India there is now such a feeling of 
national unity. Divergent though the 
inhabitant of Madras may be from the 
dweller in the Punjab in every detail of 
his daily life, yet both of them feel them- 
.selves to be in the great sense, men of one 
country, men of one nation, drawn up in 
line against opposing powers. There is, 
■therefore, a national India in a very real 
living sense at this date, though twenty -five 
years ago such an attribute could not 
possibly have been predicated. That is 
the first great change we have to note. 

The second great change is more narrowly 
limited to economic life. For good or for 
evil it has to be recognised that India has 
now been drawn into the general economic 
polity of the world. Twenty -five years 
ago the Indian district mightstill be regarded, 
with some slight exaggeration, as an isolated 
unit for economic purposes. Within that 
unit, the people were to a large extent self- 
subsistent. They produced what they 
required for their own consumption, 
and they sold the balance within their 
district. They depended for comparatively 
little upon exports from outside. When the 
rains failed they were subjected to famine, 
■and they often died. Prices being so largely 
fixed by local conditions varied to an 
•extent which is now almost incredible. 

These conditions no longer remain. In 
India prices are fixed, like the prices of 
othei^ countries, in the great markets of 
New York, Liverpool and London. Crops 
are grown to a prepondeiating extent for 
.sale in the int<»mational market. Cultivation 
for subsistenoe is more and more going into 
•desuetude. Sin^' war we ' Imow in 
Europe how ^ intttifeets of dach one of 
vs is affected by the raida imd rapaoitieB of 


international finance and international com- 
merce. The recent fall and rise of the franc 
in France supplies eui instance in which every 
man and woman in the country in respect of 
his or her daily food finds himself successively 
impoverished or enriched by international 
capitalist intrigues and conations entirely 
beyond his control or that of the mass of 
the people. 

Similarly in India nowadays the livelihood 
of the humblest peasant is affected by the 
various moves upon the international chess- 
board of finance. In that respect, as in 
respect of internal conditions also, for good or 
evil, India has become capitalised. 

The Presidency of India which has been 
most rapidly and most compl€|<»ly absorbed 
into the industrial and capitalist system 
is xmdoubtedly that of Bombay. From 
my own experience I can quote in particular 
that part of the Presidency which is known 
as the province of Gujerat. In that province 
less than twenty -five years ago, on the occa- 
sion of a severe famine, the people were 
still economicaliy so backward that they 
would not even sell their cattle and that 
they refused to move a few miles in search 
of work. It is now an everyday occurrence 
for the cultivators of that province to 
take the train to Bombay in order to sell 
their cotton themselves in the best market ; 
to no inconsiderable extent they speculate 
in shares ; and they watch with eagerness 
the telegrams from the exchanges of New 
York and London. 

The process is one which in varying degree 
is going on throughout India. In one part 
it is less acute, and in another more acute, 
but the metabolism is taking place every- 
where and remedial measures have to be 
found. 

The real question for the stot^man and 
the administrator in modem India is how, 
given the inevitable capitalisation of the 
country, the people are to be prepared and 
protected so that they can enter with success, 
or at least without too much devastation, 
into the world of modem economic condi- 
tions. The problem is one that touches 
every branch of Government. 

Lite the other aspects of the question, 
however, the problem, for instance, of how 
to deal with the congestion of the great 
cities : the problem of how to secuie a 
sufficient standard of education in so vast 
a continent without overwhelming taacation 
and too great a waste of time ; the problem 
of undertaking legislation more or less 
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socialistic, it is not the purpose of this paper 
to enter* 

The figures of illiteracy and the really 
dreadful figures of infant mortality, which 
in the city of Bombay rise as high as 600 
per 1,000, give some measure of the actual 
situation, and the difficulties that have to 
be faced. It is undoubtedly true that for 
various reasons, for all of which the Govern- 
ment of Lidia cannot be blamed, the 
development departments in the country 
have lagged far behind, and that Lidia is 
in consequence handicapped to an extent 
far greater than was necessary. 

This paper, however, is ooucemed only 
with that part of development and that 
side of the problem which deals with the 
provision of credit and in particular with 
its provision through and by the co-operative 
movement in India. 

In the widest sense, of course, co-operative 
banking includes the provision of credit 
to rural societies and their members. In a 
sense every society that works in every 
village and that distributes deposits obtained 
from members and loans obtained from 
other institutions among the members for 
the purposes of cultivation is to that extent 
a bank, and certainly performs an extremely 
useful purpose. The object of this paper, 
however, is not to dwell upon the achieve- 
ments of the village credit society as such. 
My intention is rather to present some 
picture of what has been done by the co- 
operative movement in the narrower sphere 
of real banking and especially with the 
application of co-operation to deposit bank- 
ing in the modem sense. 

Great as is the utility of co-operative 
credit in the village, managed and governed 
by the villagers themselves, valuable as it 
is morally and socially, yet I am inclined 
to think that in the actual conditions of the 
more advanced provinces at least, the 
extension of banking in a more technical sense 
in the co-operative movement is of a greater 
importance and of a more lasting value. 

To grasp exactly what is being done by 
co-operative banking, it is necesscuy to 
consider first how joint stock banking stands 
in Lidia. It is hardly an exaggeration to 
say that twenty years ago banking of any 
sort simply did not exist in India outside of 
the Presidency towns. Even to-day joint 
stock banks outside, of those towns exist 
only in the most insignificant numbers 
and carry a weight so sliest that it can 
luudly be termed perceptible. 


The latest statistical tables relating to 
banks in India which I have been able to 
obtain were published in 1922 and are 
concerned with banks during the year 1920. 
These tables, which are publish^ by the 
Government of India, divide joint-stock 
banka into two classes ; those, namely, 
that have a paid-up capital and reserve 
of 6 lacs * and over, and those of a paid-up 
capital and reserve between 1 lac and 5 lacs. 
The banks that fall into the first class are 
mainly the Presidency banks, now absorbed 
in the Imperial Bank, and the Exchange 
banks. 

Exchange banks do a business which 
hardly touches the average Indian at all. 
Their main business is the financing of 
exports and imports and dealing in exchange. 
The Presidency banks do valuable work for 
the nation as a whole by acting as treasuries 
for the Government, but they are so limited 
and restricted by rules, which are necessary 
for the safe performance of their primary 
duties, that they are of little avail to the 
local trader and still less to the local culti- 
vator. 

Li the year 1920, including those banks, 
there were 58 banks in all in the whole 
vast continent of Lidia. Part of these — ^the 
former class of Exchange banks and the 
Presidency Banks — with a few others, held 
nearly 11 crores in capital and reserve and 
71 crores as deposits. 

The second class, which alone c8ui be of 
real utility to the people of Lidia as a whole, 
held less than 1 crore in capital and reserve 
and 2} crores as deposits. 

Without at all touching upon the question 
of how far the joint stock banks, which 
fall within the second class, can be considered 
to be institutions that are fitted to command 
and deserve confidence, it will at least 
be obvious that their scanty number, their 
dispersal, and the smallness of their capital 
make them practically useless for any 
purposes of national regeneration or for 
any infiuence upon the economic life of the 
people as a whole. 

Apart from these banks, and even 
including them, it may be asked what 
conception of banking in practice has found 
its way among the people. Twenty years 
ago it may be said that the mere conception 
of money in. the modem sense hardly 
eipsted. Even now in most parts of India, 
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and by most Indians, the idea, of what is 
meant by money is held only in the vaguest 
form. Twenty years ago, to the vast 
majority of Indians money meant simply 
coins, either in gold or silver. The concep- 
tion has not been greatly enlarged even 
to-day, but gradually the promise to pay, 
endorsed by the Government of India upon 
paper in the shape of bank notes, has come 
to be recognised as money of a different 
foiin. Even this promise to pay, however, 
is almost invariably understood to be a 
promise to give actual coin in exchange when 
it is required, ^he underl 3 dng conception 
is that of a Government hoarding vast 
treasuries of gold and silver coins in boxes, 
stored upon some remote hill-top, from which 
when necessary, coins may be drawn to 
pay the possessor of a bank note. 

The fact that money is simply a promise 
to perform certain services, and a promise 
drawn upon the capacity for work of the 
whole nation within a period of years not 
beyond recognisable limits, and realised 
when necessary by the imposition of taxation 
as far as Government is concerned, has 
hardly yet dawned upon the mentality even 
of the politician. 

It has sometimes been suggested that the 
money-lender or savkar plays a part in 
India such as is played by banks in all 
European coimtries. This is, however, not 
the case. He plays no part in regulating 
industry or commerce, such as is played by 
the modem banking system in all European 
countries. Keally he corresponds only to 
the usurer of the 13th and 14th centuries in 
Europe, and performs much the same 
service. He lends actual coins at high 
interest and recovers in coin or in kind. 
He never looks to the utility or productivity 
of the loan. He has no wish to direct his 
finance to any useful purpose. When he 
is a man of considerable affairs, he also 
arranges for the transmission of credits by 
hundi or bill of exchange, usually at hig^ 
rAtes of discount. But he does even this 
by rule of thumb and with little imder- 
standing of what actually is happening 
iti the process. And he has always worked 
with the Government treasury behind him 
from which, in case of need, he can obtain 
coined money to meet his promises. • It is 
the Government, or what amoimts to the 
same thing, the Presi^^cy banks acting on 
remunerative t^nu as agents for Government 
which arrange at great- expef&se for the 
actual transmimon of coin. 


With your permission I should like here 
to quote one of my own circulars, which,, 
to the best of my knowledge, summarises- 
the actual position : — 

** Economically the greatest, evils that 
India suffers from are insufficient banking 
and want of proper organisation of capital. 
Most of the large sums of money absorbed 
each year by India are hoarded and buried 
in the ground. By being withdrawn from 
circulation, these moneys do no good 
to the coimtry and are even positively 
harmful. What remains in circulation,, 
is centralised to an unhealthy extent in 
cities like Bombay and Calcutta. The 
results are that industries and even ordinary 
trade outside of those centres languish and 
are starved, while what industry there is 
is over-stimulated and congested- in two 
or three cities 

** Furthermore, joint-stock banking has 
had a slow and halting growth. There are 
still very many districts in the Presidency 
in whidi there is not a single bank in 
existence. Economic conditions remain 
mediseval and are more worthy of the 
times of the Pindari raids than of a civilised 
coimtry with organised finance. Cheques 
are not used because they cannot be cashed. 
Even notes are not yet used sufficiently. 
One sees constantly a picture, which would 
be laughable, if it were not tragic in its 
portrayal of national impotence, of the 
merchant who carries his chests of silver or 
gold coin with him in a train or steamer in 
order to pay his customers in some wretched 
district which is left without a bank.” 

It will, therefore, 1 think, be readily 
admitted that a first condition for any ade- 
quate progress in national prosperity must 
1 m a rapid and vast extension of banking 
within the country. The question that 
remains is whether it should be left to the 
enterprise of joint-stock companies to 
institute such banking, or whether the co- 
operative movement as such can undertake 
the task and should be encouraged so to do.' 

Under the joint-stock system it is clear 
that all the profit and all the management, 
rests with capital. It is not those who 
bring business to the bank who profit 
from its successful working and from their 
own custom ; it is thosd who have put 
money into the bank in the form of shares, 

‘ Under the co-operative system the 
opposite is the case. The co-operative 
method is for members to associate them- 
selves for the advantageous use of the 



April 9A, tm. 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


377 


•commodities in which they deal — ^in the case 
of a bank, the advantageous use of credit — ^ 
and the co-operative method for securing 
that the advantage obtained by such 
combination should be shared by the 
members according to their own contribu- 
tions to this advantage, is by having a 
rule that whatever surplus remains to the 
society after the payment of its necessary 
expenses, should be divided among the 
members in proportion to the business they 
have done with the Society. This is the 
co-operative rule which is freely applied in 
the case of trading societies such as those to 
which we are best accustomed in England. 

In the case of credit societies or bemks 
it has not been easy to apply the rule, 
but tho principle is at least followed of 
■limiting strictly the profits that go to capital, 
•or, in other words, to shareholders. It 
would also seem to be reasonable that, 
as the business of tho Society has been made 
by its borrowers and depositors, a propor- 
tionate rebate slumld be given to borrowers, 
and a proportionate bonus to depositors. 
It must, however, be confessed that the 
practice and legislation of various countries 
has not been consistent on this point. 

A bill in the United States legislature 
makes tliis distribution of bonuses to deposi- 
tors compulsory to all credit societies. In 
France, however, legislation expressly 
excludes depositors from sharing in the 
profits while making rebates to borrowers 
obligatory. 

In India the practice has not yet been 
embodied in law with regard to any class 
of society. In the case of the Bombay 
Presidency, however, such a by-law has 
been included in the model devised for all 
societies and banks of this type, and is 
being largely followed. To whatever extent, 
however, such a rule may or may not be 
followed at the present moment, it is clear 
at least that the co-operative bank in all 
circumstances secures that capital shall 
have only a limited profit and that the 
management shall rest with the members 
who make use of the bank and who, therefore, 

» will take cars to insist that its working shall 
be to their own best interest as customers. 
This is an advantage at once gained by 
the co-operative bank over the joint stock 
bank. 

The greater security of co-operative 
.banks, supervised as they are by Government 
ofBcers and working as they do under 
Btrict rule, is another advantage which hardly 


needs to be emphasised. The constant 
failures of joint-stock banks in India enforce 
the lesson. But there is more to be said 
than that. The existing banking institu- 
tions have not been able to develop their 
businass to any appreciable extent even in 
district towns, and hardly any attempts 
have been made to provide banking facilities 
for talukas and their trade centres. More- 
over, banks which already command suf- 
ficient and extensive business on present 
lines are disinclined to undertake a linking 
business with modest beginnings and modest 
customers in such centres. Moreover, with 
their centralised machinery, it is doubtful 
whether they could do so successfully or 
whether it would be possible for them to 
buy credit from or give it to small merchants, 
craftsmen or artisans. 

Yet small banking facilities are a primary 
need of advancing India. The co-operative 
movement seems predestined to undertake 
the duty of supplying such facilities and 
can do so successfully. Co -operative people’s 
banks are admirably suited for tapping 
local capital and stimulating the free 
circulation of money and of those rights to 
action and rights to service which are 
called credit, for developing local trade 
and fostering local industries. 

The success with which this has been 
done in Italy is known to all the world. 
It is less known perhaps that in France 
also similar success is being achieved by 
co-operation. Although the law which 
constituted such banks in France was 
promulgated os late aa 1917, there were 
already by the end of 1920, 77 such banka in 
the country with a working capital of about 
one and a half million sterling. 

Such examples are an encouragement to 
co-operative banking in India. The progress 
of co-operative people’s banks in the tech- 
nical sense of the word has been most 
marked in the Bombay Presidency, and I 
trust you will allow me here to quote remarks 
made by the late Governor of Bombay, 
Sir George Lloyd, to whose stimulus and 
support co-operative banking owes so much. 
In addressing the Co-operative Conference 
in 1921 Sir George Lloyd said: — “If co 
operators can succeed in 'establishing 
institutions of this class honestly working, 
deliberately seeking to foster the trade and 
craftsmanship of their towns, and inti^uc- 
ing into the humbler homes of the people- 
^se banking practices upon which ^ . 
credit and industry of Western countries is 
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mainly built up, they will, 1 can assure 
them, have accomplished a step for the 
progress and prosperity of India for which 
a parallel would have to be sought in the 
first growth of Scottish banking in the 18th 
century. If they accomplish such a task, 

I feel certain they will multiply the wealth 
of the country and increase the comfort of 
the individual citizen to an extent which 
perhaps none of us can imagine.*’ 

In the previous year, speaking at euiother 
Co-operative Conference, Sir George Lloyd 
had already said that ** these urban banks 
have an increasingly important part to 
play. As they grow and extend they bring 
new promises of progress and prosperity 
to artisans, to the smaller merchants and * 
to local industry, but their utility is by no 
means confined to the assistance they can 
directly give to these classes by way of 
loans and support. A bigger task lies 
before them. At the present moment, 
outside of Bombay city, it may be said 
almost without exaggeration that no banking 
facilities whatever exist, nor is there any 
great likelihood that the joint-stock banks 
will take up mofussil banking to any con- 
siderable extent in the near future. The 
co-operative movement has, therefore, lying 
before it a virgin field, and I see no reason 
why co-operative banks of the Luzzati type 
should not pmetrate the whole field and take 
up the work of supplying this Presidency 
with the banking facilities which are obvious- 
ly required for its prosperity.” 

What I should now desire to do, were 
it possible, would be to trace in detail the 
progress made by co-operative banks of 
this class, namely, true people’s banka or 
urban banks, throughout India. Unfor- 
tunately the form in which the statistics 
and reports of the co-operative movement 
in India are drawn up, makes it impossible 
to do so with any accuracy. The statistical 
tables , group banks of this order along with 
every kind of co-operative society, which 
deals with persons other than cultivators, 
and it is not possible to disentangle from the 
tables to what extent the figures represent 
banking operations conducted by reed co- 
operative banks. 

From individual reports of some of the 
registrars of some of the Presidencies, 
information is, however^ available. In the 
case of the Bombay Brmdency, for instance, 
for the last three or four yean information 
has been givw in full 4otail in' a separate 
statement. For the other Presidencies it is 


known that co-operative banking of this’ 
class has been most successful in Burma and 
least successful in the Punjab. It also> 
appears from an analysis of the general 
statement, that the banks in the Bombay 
Presidency have more than one-third of 
the working capital of such societies and 
banks throughout India, and that their 
transactions' in this class amount to about 
one-third of the total transactions in India* 

It is allowed by all critics that no portion 
of the co-operative movement in the Bombay 
Presidency has been more satisfactory than 
the urb^ co-operative banking move- 
ment. I venture, therefore, to trouble you 
with some detailed figures for that Presidency* 

In that Presidency societies ard classed as 
urban banks when they have a working 
capital of over 60,000 rupees and' submit 
financial quarterly statements to Govern- 
ment. Of such banks there arc now 31 
in the Bombay Presidency. Of these, 15 
are pure people’s banks of the Luzzati type, 
open to all persons of every class and caste 
in the area, and undertaking every form of 
popular banking. The other 16, although 
otherwise working as banks, are confined 
either to a particular community or to 
persons in a particular kind of employment. 

The share capital of these urban banks 
amounted, at the end of March, 1923, to 
18J lacs and the reserve funds to nearly 4J 
lacs. Several banks had to refuse deposits 
as they could not utilise further funds 
within their area. In spite of this fact, 
members’ deposits rose to 70 lacs, while 
another 16jl lacs were held for non -members ; 
103 lacs were lent during the course of the 
year ; 91 lacs were repaid, and 08^ lacs, 
in all were outstanding at the end of the 
year. Overdues were 6J% of the working 
capital. 

These figures, taken as a whole, I think, are 
disianctly promising and shew the importance 
already achieved by co-operative banking of 
this class. It may be noted, however, that 
the turnover is in most cases not suf- 
ficiently rapid, while another point that is 
open to criticism is the insufficiency and 
underpayment of the staff in many cases* 
It seems to be difficult for Indian gentlemen 
to grasp that big business must imply an 
efficient, honest and contented office estab- 
lishment. But there are institutions among 
those banks which, in my opinion, can face 
comparison with any similar institution in 
any part of the world. I know at least 
one such bank in which' 1 am unable to* 
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discover any point in which its working is 
not equal to any Luzzati bank in any 
Italian city of equal size and importance. 
These banks are more and more going to 
use the provincial co-operative bank as a 
clearing house,^ and the importance of the 
provincial bank to the movement as a 
whole can hardly be over-estimated. 

Mention of the provincial bank brings 
me naturally to the second section of co- 
operative banking, a section perhaps more 
urgent at this actual moment to a larger 
number of people but less important probably 
in the near future and le^ interesting 
intrinsically. I refer by this to the system 
of agricultural banking which is worked 
by the district central co-operative banka 
and the provincial co-operative bcuik at 
their head. 

These banks lend to societies and not to 
individuals. In general they lend for a 
period of one year and sometimes up to 
periods of five years. In the Bombay 
Presidency, under a system recently in- 
augurated, they may even give loans out 
of ftmds provided by Government and 
sanctioned in conjunction with a Govern- 
ment official up to a period of twenty years 
for permanent land improvements. The 
loans are always secured on the unlimited 
liability of all the members of the society 
which receives the loan. Ultimately the 
real security is that of the land belonging 
to the cultivator. The business is, therefore, 
one of a kind essentially steady and con- 
servative. Their turnover is apt to be 
slow, their profits can never be large. 

The work they do is, however, invaluable. 
In 1922 there were 473 banks of this class, 
including provincial banks, in Lidia with a 
working capital just under 10 crores and 
a share ca;pital of 1^ crores. It must, 
however, be remembered that the figures 
for working capital are inflated, since moneys 
lent by the provincial banks to district 
banks appear in both balance sheets. 

For India as a whole the turnover was 
very slow indeed, less than half of the 
total working capitcd being lent in the 
course of the year, and only a little more 
than one third being recovered. Li the 
Bombay Presidency, where the working of 
the district banks and the provincial bank 
follows more . closely than elsewhere the 
working of similar banks in Frande under 
the Office Nationals, de Credit Agrioole» 
the figures shew gret^ter bcmking ability and 
progress. At 'the end of March, 1023, 


there were 20 such banks, including tha 
provincial bank. Including the provincial 
bank again, the figures of loans made were 
1 crore and 48 lacs ; their recoveries were 
1 crore and 37 lacs ; and the outstandings 
were just under 1 crore of rupees. 

These figures shew considerable banking 
stability in the totals and outstandings as- 
compared with the loans made during the 
year, and the recoveries received may, I 
think, compare favourably with most parts- 
of India. They certainly shew that the 
primary purpose of agricultural banka 
is being kept well in view. 

Excluding the provincial bank, the share 
capital of district banks in Bombay 
amounted to 13 lacs in all, and they held 
55 lacs in deposit from individuals, and 2 
lacs from societies. The provincial bank 
itself had a working capital of 85 lacs, 
made up of 18 lacs of non- withdrawable end 
long-term capital, and 67 lacs of with- 
drawable capital. 

Before leaving the subject of co-operative 
banking, a few words appear to be desirable 
in regard to the expansion in the use of 
cheques and the transactions in bills of 
exchange conducted by and through the 
co-operative movement. I believe, ^though 
I am not certain, that these branches of 
banking within the co-operative movement' 
are so far confined to the Bombay Presidency, 
and it is only in the last three years in 
that Presidency that they have attained 
any considerable extension. 

I must confess that the figures given 
cannot be relied upon as being absolutely 
accurate because of some misunderstandings 
on the part of banks in filling up their 
returns. The figures may, however, bo 
relied upon as approximately representing 
the total transactions. Thirteen thousand 
cheques appear to have been drawn on or 
by central banks within the last year to*, 
an aggregate value of nearly 6 ch>r6B. 
Urban banks drew or cashed another 5,300 
cheques to an aggregate value of 1. crore.. 
Of these there were drawn by individuals 
against their own accounts cheques 
amounts aggregating 29 lacs. In addition 
some 160 agricultural village ^cietids wero 
reported as having had cheque transactions, 
the total number of cheques \ised by them 
being 4,800 to an aggregate value of 23^ 
lacs. 

The totals in that class of bank and society 
amounted to 28,000 cheques to an agj^gata 
vahie of crores. ^cFurther encouragement 
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to the easy use of cheques has now been 
given by a concession of Government 
ozempting cheques of members of societies 
from stamp duty up to a value of 20 rupees. 
In addition, transactions were reported in 
bills of exchange amoimting to another 
14,000 in ail for amoimts aggregating 1 
crore and 80 lacs. 

Compared with coimtries like the United 
States or even the British Isles, where 
deposit banking and the use of cheques 
have been familiar for generations, these 
figures will, of coipse, appearin significant. 
They do, however, represent substantial 
progress in increasing the money in circulation 
in the country, and furthering the wealth 
available at any moment, and they represent 
also an imponderable advance towards 
greater familiarity with the meaning of 
banking deposits and business methods. 
In the past, with the absence of banks and 
the practice of hoarding, with the difficulties 
encountered in the transmission of money 
and the ignorance of its value and meaning, 
one rupee in India hardly did the work even 
of half a rupee. With the freer use of 
cheques, as now being introduced among 
the humbler classes of the population, it 
may be hoped that before long each rupee 
will, in the course of the day, perform, as 
in other countries, the work of two or 
three rupees in adding to the circulating 
wealth of the coimtry. 

I trust the paper I have just read may have 
been adequate to give some idea of the 
possibilities of co-operative banking in 
the great dependency of India, emd some idea 
of what already in the last few years has 
been attained. What has been attained 
goes, I think, beyond even what appears 
from the figures. The encouragement given 
by urban banlu to small traders and artisans 
•can only be measured on the spot, but 
oxperience shews that it has been of great 
importance and that it has restored hope 
where too often there had only been des- 
pondency before. 

I can cite, for instance, the community 
of tailors in the Bombay Presidency as a 
particular instance. Their caste seiz^ with 
nafticular avidity upon the idea of co- 
^^^Imetive credit, and has made a beneficial 
use of it, which has improved their spirit 
and morale and brought back to their homes 
many families wto hSd already had to 
aeek refuge and employikikit in* the larger 
towns. With inofeaged knowledge,' the hope 
of saving and pf depositing is fa^ growing. 


and a thriftless class is being turned into 
a class of small capitalists. 

The infiuence of the banks in reducing 
rates of interest, even among money-lenders, 
has been openly acknowledged, though 
it is difficult to chart, especially when 
world conditions have too often had a 
counteracting effect. But excessive rates 
of interest, demanded and obtained in 
India, imposed a burden almost intolerable 
upon improved cultivation and upon crafts- 
manship, and the value of co-operative 
banks in lowering such rates, not only 
for their own members, but in the surround- 
ing countryside by their infiuence, is of 
immense value for the prosperity of the 
land. • 

Most important of all in my opinion is it 
that, with co-operative banking, we have at 
least started a System by which the powers 
of finance, with all that they contain of 
potentialities for good or evil, may be used 
by the people, for the people and through 
the people. 

The work that remains to be done is 
still enormous, and the number of workers is 
still too few, but with the growing spirit 
of natioxial feeling and the corresponding 
gain in self-respect and solf-sacrifice, that 
number, especially among young men who 
are prepared to devote energy to the 
task and to perform it with full reliability, 
is noticeably increcising. 

It has been said that every people gets 
the Jews that it deserves. It is at least 
as certain that no people can have a co- 
operative movement which it has not 
deserved. Unfortiinately, even within the 
limits of the co-operative movement in 
India, the standard of integrity has occasion- 
ally been lower than pne would have 
desired. But I cannot but think that the 
prospects for the future are bright, that 
integrity is increasing, and that the desire 
for national renaissemee is providing a 
stimulus which will urge co-operative bank- 
ing, like other forms of development in 
India, forward to a successffil career. 

DISCUSSION. 

Tbe Chairman (Lord Lamington) said that 
it was seventeen years since he left India, and, 
therefore,, he could hardly offer any valuable 
criticism of. the conditions of co-operative banking 
in that country to-day. When he was there tfm 
system was just starting, and from what they hM 
heard from Bir. Rothfeld’s paper the Indians were 
now BO far changing their character as to realise 
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to some extent the benefits of co-operation» 
although formerly eaoh man regarded his own 
possessions as a talent to be buried in the earth. 
That was, indeed, a very remarkable change. 
There was only one question he would like to put. 
He understood Mr. Rothfeld to state in one passage 
that the banks were supervised by Gk)vemment 
officials. He (the Chairman) did not know to what 
extent such supervision existed — whether only in 
certain areas or universally. He would only add 
that he had read, from time to time, different 
definitions of the word ** money.** That evening 
he had heard a new definition : “ Money is simply 
a promise to perform services.*’ He dared say 
that there would be other speakers who would 
have a remark to make upon that statement. 


The Seobbtary of State fob India (the Right 
Hon. Lord Olivier, K.C.M.G., C.B.), said that he 
was present to pick up in the shortest and most 
up-to-date manner possible the latest information 
as to the progress of this movement in India. When 
he was in Jamaica he was very closely associated 
with one who had a good deal to do with co- 
operative banks, Sir James Wilson — (formerly 
Financial Commissioner, Punjab) — and he used 
to hear of the progress of the movement up to that 
time from him. Since then he had not heard 
very much about it. The author had approached 
the matter from the established and orthodox 
point of view. He himself, on the other hand, had 
regarded it rather from the point of view of the 
people whose needs gave rise to some system of 
co-operative banking. He would like to know in 
what proportion the joint-stock banksand otherlarge 
banks in India were employed for financing Indian 
commerce, and in what proportion they were 
employed out of the country. The complaint 
which used to attach to certain banks in Jamaica 
was that they were more anxious to receive deposits 
than to employ money for the development of 
proper banking facilities in the island. That was 
a possible complaint which might, in the present 
disposition of the Indian people, be made against 
European banks in India, with what truth he did 
not know, and he would like some information. 
With regard to banking generally, in which he and 
many of those present became interested through 
their old friend, Mr. Wolff, who was present, he 
spoke as one who had had to do with the administra- 
tion of a community like Jamaica, consisting of 
peasant proprietors and produce buyers. At the 
time of. which he spoke these proprietors were 
always absolutely in the hands of the produce 
buyers or of the people in the villages who did a 
little money-lending business, and the result was 
that when their credit came to an end they were 
under increasing obligations to the produce buyers 
or the middle-men. The ordinary banks would 
not touch that kort of business. It was ve^ 
difficult in all these communities to induce them to 
come together and establish a bank. He did not* 
know what the method adopted in India had beto, 
but it might be perhaps interesting if he told the 


Society very briefiy what stroke of good fortune 
in Jamaica had enabled him to establish a system of 
co-operative banks there. In 1004 they had a 
severe hurricane in Jamaica and the coffee, cocoa, 
and banana plantations all over the islands were 
severely damaged. In order to resuscitate the 
cultivation the Government had to make advances 
to a very large number of small proprietors and 
peasants. They were able to save the industries 
and pull them through and get their money back. 
Two years later they had another hurricane, and 
the same demand was made upon the Government 
that they should advance money to small people 
all over the island. But he declared that he would 
not finance anybody except through the medium 
of co-operative banks. The banks were started 
and had proved a very great boon from that day 
to the present. The system in Jamaica was not quite 
the same as the one described by the author of the 
paper in that the buyer was assigned a share or part 
of the profits. If they had a loan they must take 
up so many shares in the bank proportionate to 
the loan and pay up those shares by instalments. 
Powers were taken to obtain first mortgage on the 
lands, and thus absolute security was forthcoming. 
By paying up their shares the cultivators had 
completed their obligations. The banks became 
progressively popular and were managed extra- 
ordinarily economically by small local committees. 
The committees worked voluntarily, and the 
secretary was generally a local man, who, for a small 
payment, kept a vigilant eye upon the concern. 
Then there had to be a central controlling and 
inspecting board on behalf of the Government. In 
course of time, no doubt, the system of making the> 
Government the chief banker tended to be 
superseded, and the central banking was taken 
over by local banks, which brought the whole of the 
banking and currency system of the country into 
one relation. This plan might very likely enable 
smaller banking centres to be established on which 
cheques could be drawn. That was one side of the 
banking progress in Jamaica, that the peasant was 
emancipated from the produce buyer, but there 
was another side, about which he had not heard 
anything that afternoon, the side, namely, of 
co-operative marketing. On the one side was the 
producing and the obtaining of facilities for 
producing, on the other side co-operative marketing, 
and he wanted to learn something more about this 
latter. He gathered from the author that the 
cultivator and others liked to do what all simple 
peasant cultivators liked to do — to go down and 
make their own bargain. He feli that to have many 
peasant proprietors eaoh making their own little 
bargains individually could not be nearly so 
advantageous as some system of^ co-operative 
bargaining. In conclusion, he remarked that all 
he had been able to contribute was a leaf from hia 
experience in another country as a practical 
administrator who had to find for the peasant 
proprietor a way out of his difilculties, but hia 
belief was that it was more difficult to get into 
the general mind the idea of co-operative marketing: 
than the idea of oo«opeiative bankingi 
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Mb. Hbnbt William Wolff congratulated the 
author upon the paper he had read, which waa ex- 
ceedingly interesting. Of course, Mr. Rothfeld had 
epoken a good deal of his own Plresidenoy, where he 
and his predecessor, Mr. Ewbank, had done 
exceedingly good service. Bombay was not at 
first the very best province, but now it stood in the 
front rank. He was very glad to hear from the 
Secretary of State that something had been done 
. in the W'est Indies, and he had little doubt that 
co-operative marketing which had been established 
in Jamaica would be established in India also. 
It was thirty years since he took upon himself to 
direct an appeal to the then Secretary of State 
for India (tiord Gepi^ge Hamilton) urging the 
passing of some Act which would legalise 
co-operation in that country. There weie various 
eohemes at that time for some form of insurance 
against damage and for co-operative effort, but 
Sir Frederick Nicholson’s masterly report bad not 
been publisl ed. The late Lord Wenlock told him 
that he* bad been very much interested in co-oper- 
ation, having learned what waa being done in other 
countries, in Italy particularly, and he had sent Sir 
Frederick Nicholson there to study the conditions. 
The speaker’s appeal to the Secretary of State fell 
upon fruitful ground. He had particularly urged 
from the beginning, as Lord Curzon had stated 
in sancticming the Act of 1901, that the co-operation 
necessitated in India should be based upon self- 
help, not upon State-help, and hot upon officialism. 
It should be the people’s own affair, governed 
eventually by themselves, and dependent virtually 
upon their own resources, with the Government 
aid in money at the start, cut down to a minimum. 
That principle was readily adopted by the authori- 
ties in India, and they stuck to it right through, 
finding, as unimpeachable observers had stated, 
that it answered admirably. The author had 
referred to complaints which were made that there 
was not more co-operation in India, and that the 
whole ground had not been covered. But such a 
complete transformation was quite impossible under 
the circumstances. After all, India stood foremost 
in respect of rapid development and the attainment 
of good results ; in Germany, Italy, and everywhere 
else, excepting Russia, which had the advantage 
of artels, progress had been very much slower. 
He believed that the Indian Government had 
steered a right course ; it had had particularly 
Able registrars, who had shown not only zeal in 
this matter, but also quite wonderful command of 
lesouroes. New applications had been started in 
various provinces which had given exceedingly 
Kood results and which really deserved emulation. 
The Qevemment of Burma was now considering 
the question of re-organising mortgage credit. 
^ At times, of course, there had been a little 
impatijBnoe; summary powers and Govemment 
si^pport had been ask^ for, but these had' been 
denied, and now they saw a co-operative banldng 
movement establish^ wUh only a very small 
propoitkm. of Qoverhmeiift'')MilaiM remaining* 
One result a| oo-opeintion wtddh ^ the authm 
had no^ menlhi isd was its most temaTkajUe 


educative value. This had been seen in the way 
that Indians managed their self-governing councils, 
and in the ambition for the spread of education 
generally. The movement had a stimulating effect 
also in causing co-operators to turn to other forms 
of co-operation, especially in agriculture. The 
agricultural authorities had become the allies 
of co-operation, and this worked to the best 
advantage of the country. Lately people interested 
in co-operation in India had taken to travelling 
abroad and seeing things in other lands. He thought 
the time had come when India ought to be content 
with its own system, for that system had its own 
distinctive features suited to the country. He 
thought that the co-operative movement in India 
had a great future before it. Some of the people 
had been bitten with the idea of having co-operative 
stores, and had been to Manchester and Glasgow 
and seen the movement there. G^ven the 
well-paid artisan in India as in this country, 
the co-operative movement could be made as 
flourishing there as here, and he looked forward 
to the time, if the movement proceeded on the 
lines on which it had begun, when what a native 
registrar wrote about a decade ago, would be seen 
to be the actual fact : ** Co-operation is the best 
gift India has yet received from its rulers.” 

Mb. Alan F. Fbbmantle, I.C.S. (United 
Provinces) said that as regards some compliment- 
ary remarks made that evening by the father of 
co-operative trade societies, the or^t belonged to 
his brother (Mr. Selivyn Howe Fremantle). His 
own work, compared with his brother’s in India, 
was very unimportant, but in his position as an 
Indian civil servant, as district officer, he had been 
Chairman of three district banks at different times. 
The most interesting paper had been almost above 
his head, because he came from such an exceedingly 
backward province compared with the author’s, 
although it was one deserving of consideration, 
because the largest province of India, and, as many 
thought, the primary province. He would like 
to point out some of the characteristics of co- 
operative banking in the United Provinces so far 
as he had learned them. Co-operative banking was 
almost entirely confined to agricultural societies. 
The principle on which it started was rather the 
principle which the Secretary of State and Mr. Wolff 
had brought forward than the principle expounded 
by the author. The object was to rescue the 
ordinary peasant or agriculturist from the hands 
of the money-lender. The money-lender had to 
meet a great many difficulties, he had his bad debts 
and his legal expenses, or if he did not have legal 
expenses he had to keep one or two hefty letaiiiers 
to go round and beat his debtors. The underlying 
idea, of course, was that the credit of a dozen 
people was better than the credit of one person. 
A dozen people could get a loan of 50 rupees each, 
as a result it co-operative credit, at a lower rate 
of interest than if they took out such a loan 
individually. The village society probably had 
anything between a dozen and two doaen members* 
Xh^ all lived in the same village, and the problem 
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was to get them capital. For that purpose an 
urban or a district bank was brought in. The 
bank was merely an organisation for financing the 
village societies; it did not have pass-books or 
cheque books. These village societies were 
scattered about the district; in a given district 
there might be six or seven circles, just as. in the 
county of Kent, .for instance, a circle might be 
drawn around Canterbury, another around Seven- 
oaks, another around Tonbridge, and so on. Each 
of these circles ’’ had a secretary, who was the 
paid official of a headquarters bank, and received 
about 20 rupees a month. The expenses of the 
village societies were almost nil ; the only cost was 
the expenses of two or three of the managing 
committee of the societies in going to headquarters 
three or four times a year to fetch money. The 
village societies, he thought, paid 12 percent. to 
the headquarters financing bank for their loans, 
while 15 per cent, was the rate at which members of 
the village societies borrowed from the societies. 
The individual members had td buy shares in their 
village societies ; the shares were 20 rupees, and 
were paid for by half-yearly instalments of one rupee. 
At the end of ten years, therefore, they were paid 
off. It might be said that the 15 per cent, was not 
a particularly low rate of interest, because 2 or 3 
per cent, had been mentioned, but it had been 
found to work out quite satisfactorily and the 
borrowers were content. The difficulty with which 
they had been faced in the United Provinces was the 
temptation which this village finance offered to 
the politician. There had been a tremendous 
effort made in the United Provinces to get hold of 
the organisation of the banks. When a political 
clique got hold of a bank and began to appoint 
secretaries and to establish the whole organisation 
of the village societies, of course, proper co-operative 
banking went into the background, because a man 
was chosen as secretary, not for his qualifications 
in that office, but for his skill in spreading political 
views. At one place he himself had an amusing 
experience as chairman of a meeting at which the 
director of the bank were to be appointed ; a large 
number of gentlemen, in their eagerness to elect 
certain people as directors, climbed over the railings 
and claimed the right to vote, although they 
had no shares, and he had the greatest difficulty 
in getting the proper selection ; in the end he had 
to give it up, and call another meeting, with a 
very elaborate system of tickets and examination 
by the police before anybody was allowed to come 
in. Only shareholders were then allowed to vote, 
and the proper persons were elected. If one were 
to permit. the organisation of a district bank to get 
into the hands of the politioi&ns it would be unfair 
to the original persons who financed these banks, 
because they never intended their money to be 
so used. Ti^t was a great difficulty in banking 
in his part of India. One would, of course, like 
to de-offloialise ^everything as much as possible, 
but one was up against the clever lawyer-pditioiaii 
who did not care what became of the money, and 
there was a great posdbillty of the money being 
misnoed and misapplied, and of banking in that 
paitioular district going to utter min. 


Mr. S. Saklatvala congratulated the author 
on bringing to the notice of tl^ British public 
what appeared to be the most important factor In 
the development of the backward life of India. 
Mr. Rothfeld had been quite frank with regard to 
statistics and the fact that they were not up-to-date. 
Since the statistics for the Bombay Presidency were 
finished large banking establishments had been 
started in Bombay. Mr. Wolff had pointed out 
that the banks must not be made into State 
concerns. But State money in a country like 
India was also the people’s money. While there 
WM a sort of understanding, if not a rule, that the 
Government money should be held in such and such 
a proportion in the Presidency banks, or even 
in the exchange banks, the same principle might be 
applied with even greater justification to the co- 
operative banks, in which the Government might 
hold some of its surplus revenue. It was unreason- 
able to expect the people who needed the co- 
operative system most to build up the co-operative 
bank unaided. With regard to paper money, was 
it not a fact that paper money could not be success- 
fully introduced into a country where the spending 
coin of the agricultural village was still the pie, or 
one-third of a farthing ? That was the coin with 
which the people had to do their marketing and 
shopping. He believed the uplift of the economic 
condition was closely allied with the problem of 
substituting coin money for paper money. 

Lord Olivibr, with regard to a remark made by 
Mr. Fremantle as to rates of interest, said that in 
Jamaica money was lent to the village societies 
at 6 per cent., and they charged 7 per cent, to the 
borrowers. He did not know why the rates were 
so much higher in India. 

Mr. J. M. Mitra, Registrar of Co-operative 
Societies, Bengal, said that his experience in Bengal 
showed thst if money was lent to people at a very 
low rate of interest, they tended to borrow more 
than they could pay. It was found that if the 
co-operative societies borrowed money and lent 
it at a cheap rate it would actually deter the 
progress of co-operative banking. The Government 
of India, from the inception of the co-operative 
movement, limited its assistance to a very small 
sum, out of which it lent money to co-operative 
societies. One aspect of the banking movement 
had not been touched upon — ^namely, the immense 
possibilities of the movement in bringipg the 
financing of trade and commerce into direct touch 
with agriculture. It was only through the co- 
operative movement that the financing of trade and 
commerce had been brought face to face with the 
financing of agrioultnze. The exchange and 
imperial banks had so far stood apart from the 
financing of agriculture; now tfi^ found that 
by lending their surplus money in times of stress, 
they could get the surplus funds of agrioultuie in 
times of abundance. This aspect of the pr oge s s 
of oo-opmtive banking demanded some attennoiL 
It was M a part of this p rogres s that the finiliioing 
of trade and oommeroe had been linked %lth Ule 
financing of agriouRuse. 
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Ifr. Rothtbld said that he wae gratified to find 
that his paper had raised so much diaoussicm, 
thoogh the absence of any acute cnticism made it 
difficult for him to reply. Hr. Fremantle, in his 
speech, unwittingly raised a point which was of 
the greatest importance to ^e development of 
co-operation in India, and as he (the speaker) 
had the honour of including in his audience the 
Secretary of State for India he might be allowed to 
emphasise this point. Mr. Fremantle had spoken 
of his own province as a backward one. and had 
said that in consequence much of the paper was 
above his head. The inherent difficulty was ohe 
which he had felt very strongly. What was the 
actual position in India ? In that land there had 
been grouped in one federation or government 
countries as divergent as Serbia and Bulgaria were 
from England and France. They were governed 
hy a body of men who spent six months of the 
year in the equivalent of Geneva and the .other 
six months in the equivalent of Rome, which was 
once the capital of Europe. The officials who were 
occupied with conditions so diverse were recruited 
on a system, such as if only officials recruited in the 
Argentine Republic were appointed to the central 
European Government after two or three years 
spent in France or Spain, and as if these officials 
were looking forward to those appointments 
which would make it possibte for them, as 
he had already said, to enjoy the climate of Geneva 
in the summer and the society of Rome in the 
winter. The legislation of Bombay, for example, 
was tested by a criterion applicable to the Punjab 
and Assam, which was ludicrous in the case of an 
industrial province like Bombay. The same 
thing applied to every form of banking and trade. 
There was failure to realise the actual conditions 
under which others worked and laboured. It was 
this which was now leading India to the breaking 
point, the Reform Scheme having been rendered so 
largely nugatory and impotent. The liberty and 
power intended to be conferred by the Reform 
Scheme had been restricted and largely taken 
away, and it was this which was causing grave and 
serious discontent and was fraught with danger 
for the future. To leave aside the political question, 
on the . administrative side in connexion with a 
thing like co-operative banking much harm was 
dqne by grouping together every province, making 
them submit statements in the same form, and 
generally dealing with the matter in a fashion which 
was quite intolerable. 

In answer to the questions which had been asked, 
he would like to say that real progress had been 
nutde in co-operative marketing in Bombay 
Pudency, but it was only about one-thirtieth 
of what it ought to be to influence the market. As 
for the co-operative credit societies, he had for- 
gotten what was the total number of these in India, 
but in the Bombay ^^residency it was 3,200, the 
members numberiiig ^ 3p0^^, and a working 
capita amountiiig te crore^ With regard 
to the co-OMrative banka aerving as pubiio 
treaauries in districts hot already served by the 


Pl^esidenoy Bank, this principle bad been more or 
less vaguely accepted by the Government and 
also by the co-operative movement, but the 
difficulty was at present that no co-operative bank 
in Bombay was so far in a position to volunteer and 
guarantee proper performance of service. He 
had no doubt that one of the banks would very 
shortly do so. under the stimulus of encouragement 
which was l^ing given. The (|uarterly financial 
statements submitted by the banks were checked, 
and the registrar had power of cancellation under 
the Act— a power which obviously could hardly 
be used against a district bank, but the mere 
existence of which served to some extent as a^^hcck. 
In Bombay the supervision was really exercised 
for them and more satisfactarily by the Provincial 
Bank, whose financial interests were involved. 
With regard to official control, he agreed that 
where an official was held responsible for a thing 
he could not allow anyone else to mismanage it. 
He could not. however, agree with the general 
implication which most officials deduce from 
this, namely, that he should remain responsible 
with and behind the non-officials. Where 
it was possible to let non-officials do some- 
thing. the official ceased to be responsible. 
The moment there was a non-official body it was 
authorised to sink or swim. The official might 
have powers to control and check, which he should 
exercise from outside, but the idea of the collector 
being the president of a co-operative bank was 
wholly repugnant. This seemed to be distinctly 
inconsistent with what was intended by co-opera- 
tion. With regard to his definition of money, as given 
in the paper, he held that by money was meant 
a right to exact certain services or actions from 
other people, or a promise to perform such 
services. Mr. Wolf! had urged that they should 
not be in too much of a hu^r3^ The speaker agreed, 
but the point about India was that they had no time 
to waste. The country hod been left very far 
behind the needs of the modern industrial 
capitalised world, and if they did not hurry up 
as far as they could with safety it was going to 
be left behind hopelessly. He urged , what appeared 
to him to be the primary necessity of the case, 
to make up the tremendous leeway in education, 
which was nowhere felt more than in the co-opera- 
tive movement. The co-operators at a recent 
Council election moved forward to the hustings with 
banners flying and bands playing. He hoped that 
India would move forward to education in the 
same spirit. 

Sib Robjbbt W. Cablyle, K.C.S.L, C.I.E., 
moved a vote of thanks to Mr. Rothfeld for his 
paper and to Lord Lamington for presiding. The 
co-operative movemei^^^s one in which he took 
the very greatest intef^^rom its infancy and he 
was in close touch it for eight years. 

He thought there was n<^ movement in India 
which was more impjn^n^'and could do more 
to promote self Gov^^ent and co-operation in 
the agricultuml and working classes, and the 
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author had shown its importahoe from a banking 
point of view in the Government of India. 

The motion was oarried unanimously, and the 
meeting terminated. 


LA VIE INDUSTRIELLE EN FRANCE. 


Lbs UsiNBS sidbbuboiqubs db Caen. 

La Sooi^4 des Hauts-Foumeaux de Caen avait 
fond^ en 1910 par lea industriela allemanda 
A. A F. Thyssen, avec le conoours de la Soci6t4 
Call. Peu aprda, k la suite d*une intervention du 
gouvernement, la participation ailcmande fut 
r^duite des i k i seulement, lorsque la 8oci4t4 
pprta son capital k 30 millions de francs. En 
1914, lea d^penaes d’4tabliasement a'devaient 
d^jd, a 10 millions. 

Pendant la guerre, lea conventions pass^es avec 
les industriela aUemands furent annulus, et la 

8oci4t6 Normande de M4tallurgie fut fondle 
par M.M. Schneider et Cie, les Forges et Aci6rie& 
de la Marine et d’Hom4court et la Sooi4t4 de 
Pont-4-Mouason. La nouvelle Sooi4t4 pourauivit 
lea travaux de construction, maia le premier haut- 
foumeau ne fut mis en service qu*en 1917. 

L’ach4vement de Tuaine et de ses installations 
AGcessoires fut aaaez lent, et la marche de rusine 
fut entrav4e par la crise induatrielle de 1921. £n 
1922, cependant, la reprise des affaires permit le 
d4veioppement de la production, et lea ^tablisse- 
menta m4tallurgiques de Caen ont maintenant 
un fonctionnement normal, bien que'toutes le 
installations pr4vues soient loin d’avoir 4t4 ex4cut4es 
jusqu’ici. 

L’uaine a 4t4 4difi4e sur un terrain de 400 
hectares (1,000 acres), k 4 kilometres de Caen. 
La Sooiete a pu installer un port particulier de 
% metres de profondeur, pour Timportation du 
•oharbon et I’exportation du mineral et des produits 
fabriques. 

lies principalea installations sont les suivantes : 
batteries de fours k coke et usine pour le traitement 
des sous-produits ; hauts-foumeaux ; aoieries 
Thomas et Blartin; laminoirs; fonderies et 
ateliers de meoanique ; oentrale eieotriquo ; 
jervioes annexes (ohemin de fer, port, etc. • •). 

Les produits fabriques sont les produits 
metalhirgiques : rails, profiles, etc. • ; les sous- 
produits: sulfate d’ammoniaque, benzol, huiles; 
ahfin, les phosphates et le laili^ granulA 

La disposition generals de Tusine a etd etudies 
tree judioieusement, pour assurer la oiroulation 
methodique des matieres premieres et des produits 
finis. 

On a prevu 6*hauts-foumeauz, mais 2 seulement 
aont constroits et en servioe ; ils donnent ohaoun 
400 tonnes de fonte et 200 tonnes de laitier par 
fi4 heures. 

Cheque haut-foumeau a 27 m 30 (89' 6') de 


hauteur et un diametre au ventre de 7 m 10 (28 ' 3'). 
Le mineral employe provient de la region ; il 
oontient de 42 k 64% de fer, 8 k 16% de silioe, 
0.0 k 0.7% de phosphore et 6% d*alumine. 

Les fours k coke comportent 6 batteries de 42 
fours d*une contenance unitaire de 10 tonnes. 
Ils sont k regeneration de chaleur et k recuperation 
des sous-produits. La production de coke set 
d’environ 250 tonnes par 24 heures. 

Les acieries sont logees dans un bailment en 
beton arme de 273 metres de longueur (896 feet). 
L'acierie Thomas est la plus importante, Tusine 
devant traiter surtout de la fonte phosphoreuse 
au convertisseur ; elle comprend 3 comues et un 
meiangeur de 700 tonnes. L'acierie Martin oontient 
6 fours de 30 e 36 tonnes. 

Les laminoirs sont dans des batiments de 450 
metres (1,476 feet) de longueur, disposes parallels- 
ment k Tacierie. Jusqu'ici, deux trains seulement 
sont en service : un duo reversible de 0 m 90 
(3 feet) k 4 cages, et un semi-continu pour la 
fabrication des fers marchands. 

On doit prochainement completer cette installa- 
tion par des trains moyens et une tOlerie moyenne. 

Aux environs de Tusine, une cite ouvriere a 
ete construite pour le personnel, et elle offre deji 
800 logements. 

Lorsque les hauts-foumeaux prevus et les 
nouveaux laminoirs seront tous construits, les 
usines de Caen constitueront sans doute le plus 
grand etablissement metallurgique de France. 

Rbsbrvoibs soxjterrains four Fuxl-Oil DIS 
Etablissements Arbel a Pellebin. 

La Societe des Etablissements Arbel (Forges de 
Douai) et TEntreprise Louis Pellerin, de Paris, 
se sont associees pour la construction de reservoirs 
k liquides combustibles, tels que : petrole, essence, 
aloool, mazout, gas-oil, fuel-oil, etc. Ces reservoirs 
sont compietement enterres, et au besoin rendus 
absolument invisibles par une couche de terre 
reoouverte de broussailles, qui les dissimule aux 
avions. 

Ce type de reservoir est constitue par une 
enceinte indeformable, en beton arme ou non, 
construite pour resister k tous les efforts de poussee^ 
et munie d’un revetement interieur forme de 
plaques embouties en t61e, soudees entre elles par 
leurs bords, et assurant leur etancheite. La ^dure 
de ces parois verticales est executes k la fois k 
rinterieur et k Texterieur de chaque panneau 
en tdle, suivant des lignes continues, donnant une 
s6ourite complete pour I’etancheite. 

Les parois verticales en beton sont constmites 
au fur et k mesure du montage des rangees de 
tfiles, les parois de oelles-ci servant de oofflrage. 

Les tdles, adherent paifaitmdent au beton, 
ne peuvent se deplacer, et le reservoir tie comporte 
auoun risque de fuite. 

Les elements de tfiles embouties sont inter* 
ohangeables, oe qui simplifie la construction, et 
permet d'approvisionner des panneaux de reohange, 
pour le oas oil une t61e viendrait k crever. 
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Lb Batbav Cabuxb ** Ctbus-Fibld/* oobbtbvzt 
BH Fbanob voub ZiA Wbstbbn Uniob 
Tblbobath Co. 

La d^prAsiation du franc par rapport k la Utto 
•tcrling a eu poor cona^qnenoe de permettre k 
das industrials frangais de oonourrancer das firmas 
britanniqnas dans des spA^ialit^ oil alias n*avaient 
gu6ra da rivales juaqu*ioi. Plusiaurs ataliars das 
anTirona de Paris ■ usinent das piAses m^caniqnas 
destinies, indirectament, k TAmirauU. II y a 
qualquas ann^es, las grandes oompagnias da naviga- 
tion faiaaient oonstruire das na vires par las chantiers 
britanniques ; maintanant la Western Union 
Talagrapb Co. a command^ k la Sooi4t4 das 
Chantiers at Atelier^ da Saint-Nasaira (Panho8t), 
un navira destine k la pose das cables, la ** Cyros- 
Fiald.” 

Ga navira, qui a M lanc4 la 21 Mvriar, a un 
d^plaoamant da 2,165 tonnes, at un tonnage da 
1,070 tonneaux. Sa longueur est de 64 m 30 
(211 feet), sa largeur de 10 m 36 (34 feet) et son 
tirant d’eau de 4 m 87 (16 feet). Sm maohinas ont 
una puissance de 1,200 chevauz et la vitesse doit 
4tra de 11,6. noeuds. 

11 est k noter qua la Franca jioss^dait dapuis 
de longues ann4as plusiaurs bateaux c&bliers 
qui ont permis la pose da grands c&blas trans- 
atlantiquas. I^e navira ** Francois- Arago,** par 
example, a pos^ Tun das derniers grands c&bles, 
oalui reliant directement la France au SAa^gal, 
da Brest k Dakar. 

Lbs Essais nx CcrLTtmx dv Coton dans lb 
Soudan Francais. 

La diminution constants da la production 
ootonniira das Etats-Unis, at, par suite, de laurs 
exportations an coton brut, est una grave menace 
pour rindustrie textile europ4enne. Aussi, chaqua 
pays industrial s’est mis an devoir de cultiver 
la ooton an grand sur sas propres tarritoiras. 
LAngletarra dispose, k cat effat, das Jndes at da 
l*Eg 3 rpta, qui ont produit an 1023, respeotivement 

1.040.000 et 325,000 tonnes, sur un total de 

4.720.000 (dont 2,^,000 pour les Etats-Unis). 

On pent cultiver la ootonnier an Indo-China, 
dans les colonies fran^aises de la Polynesia, et 
an Afrique Oooidentala, mais la production in- 
doohinoise sera absorbAs par la march4 chinois; 
cello des Has, du Paoifique ne sera jamais trds 
abondante ; il reste done surtout TAfrique 
occidentale, k laquelle la proximity de la m4trox>dle 
procure d4jh un grand avantage. Da plus, la 
ootonnier y est oultiv4 dapuis longtemps par les 
indigenes pour satisfaire aux besoins looauz $ 
sa culture paralt pouvoir s’y d4velopper sur des 
aspaces immeiises et dans des conditions cli- 
matAriquaa favorablas. 

L'Assooiation ootonniAe colcmiale a, d^uis 
un certain nombre d’ann^es, apport4 un appui 
trte pr6oieux aux eapais tent4s dans oe but, et 
rinduftrie fran^aise a dQ4,.aii 1023, rafu 800 
tonnes da coton de TAfriqub oceid^tale. La 
region qui sa prbte^le mieux Asa culture comprend 
tout le haut S4n4^ et le haut Niger, jusqv’i 


Timbonctou. Las produits de oette region trouvent 
d’ailleuro une x>orte de sortie facile par les voice 
ftuviales at par les deux voles ferrtes qui la relient 
aux ports da Dakar et de Konakry. 

Un vaste projat d’irrigation par les eaux da 
Niger a 4t4 4tabli, mais il serait trCs coOteux 
et de rbalisation trts longue. Certains ingAiieure 
agronomes prboonisent, comme plus rapidement 
affioaoe et plu^ boonomiqua, la ** culture sbehe’^ 
du ootonnier, aidCe au besoin.de simples arrosages 
et perfectionnCe par la selection des vari4t4e 
indigenes, ainsi qua par leur hybridation aveo 
le9 variCtCs ambrioainas las plus appropri4es. 


NOTES ON BOOKS. 


Burma, from the Earliest Times to the Preseiit 

Day. By Sir J. O. Scott, K.C.I.E. London r 

T. Fisher Unwin, Ltd. 2ls. net. 

As Phayre's Hutory of Burma is now scarce, and 
as much has happened since the annexation of 
Upper Burma, there is room for a complete history 
which would start from the old Kingly Chronicles 
and end with a description of Burma’s essay towards 
reponsible Government on Western lines. No one 
could be more qualified than Sir George Scott to 
prepare such a volume ; and his name is a guarantee 
of erudition, sympathy and comprehensive treat- 
ment. There is in his style a vein of caustic 
description, a criticispi which the author haa 
forestalled by admitting in his preface the 
possibility of a charge of flippancy. The charge is- 
met by the statement that it is not un-Burmese. 

For the Western reader real interest in Burma’a 
story is excited when the accounts of the early 
European travellers in the 14th and 15th centuries, 
are given. The descriptions of the relations with 
China and of the employment of Portugese* 
mercenaries are of great interest; and later the 
experiences of the various British Envoys, which 
are gjven with circumstantial detail — those of 
Captain Symes in 1795, Captain Cox in 1796, and 
of Captain Canning in 1809— are illuminating aa 
illustrative of the race pride of the Burmese. 

We learn with interest that the novelist, (kiptain 
Marryatt, took part in the first Burmese War;* 
and that King Tbibaw, the subject of the Third 
War, survived till quite recently when he died 
a State prisoner in a fortress in the Bombay 
Presidency during the Great War. Bach of the 
Wars showed progressive increase in knowledge,.' 
efficiency and success on the part of the British. 

Of the Burmese we are told that he is incorrigibly 
laay with no desire to heap up. money ; that he is- 
indolent by nature and intolerant of discipline;, 
and that one of the greatest liMs of the British 
Government has been to pfbtMt him against 
himself. The people of Bunhi^ are the most 
literate in the Indian Empire; dbd those who* 
in recent years have promcM religious and 
racial antagonism are, in Sir George’s opinion, not 
genuine Burmans. 
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Brentford Gas Company . . - 31 10 

Sir Charles C. McLeod 25 0 

Sir David L. Salomons, Bt., 
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graphy in Industry, Science and Medicine.” 
Sir Herbert Jackson, K.B.E., F.R.S., 
will preside. 

. Wednesday, May 7th, at 8 p.m. 
(Ordinary Meeting.) J. Robinson, M.So., 
Ph.D., F.Inst.P., Head of Wireless and 
Photography Department, Royal Aircraft 
Establishment) Famborough, Wireless 
Navigation.” Admiral of the Fleet Sir 
Henry Jackson, G.C.B., K.C.V.O., F.R.S., 


Samuel Rea, Esq., D.Sc. 

Yow Ngan Pan, Esq., J.P. . . 
Anonymous . . 

Senator Guglielmo Marconi, 
G.C.V.O., LL.D., D.Sc. . . 


10 0 0 will preside. 

10 0 0 Further peurticulars of the Society’s 
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Sir Charles H. Armstrong . . 6 0 0 

Sir Thomas Jewell Bennett, 

CM.E 6 0 0 

A. S. Narielwala, Esq. . . 6 0 0 

Leslie Hay, Esq 2 2 0 

J. H. A, Ivens, Esq., 

M.Inst.C.E. . . . . 2 2 0 

Bertram E. Dunbar Kilbum, 

Esq., Assoc.Inst.C.E. 2 2 0 

Sir Charles Bright, F.R.S.E., 

M.Inst.C.E., M.I.E.E. . . 110 

Percy Hamilton Mackay, Esq. 110 

Miss Emma S. Boyd . . . . 10 0 

Captain William V. G. Fuge . . 10 0 


FELLOWSHIP OF THE BRITISH 
EMPIRE EXHIBITION SCHOLARSHIPS. 

Lord Askwith, K.C.B., K.C., D.C.L., 
Chairman of the Council, Lord Leiqh, 
Fellow of the Society, and Lr. -Colonel 
Sir Henry McMahon, G.C.M.G., G.C.V.O., 
K.C.I.E., C.S.I., a Vice-President of the 
Society, have been appointed trustees of 
the sums to be paid on behalf of the scholar- 
ships to be given by the Fellowship of the 
British Empire Exhibition. 


VISIT TO THE GUILDHALL. 


Total .. ..£42,931 15 6 

The above list includes /all subscriptions 
received up to April 26th. Further lists 
will be published in the Journal from time 
to time. J 

Fellows of the Society are reminded that 
the amount aimed at by the Council is 
£60,000, which will cover the cost of 
renovating and decorating the House. ’ 

•A complete list of Subacriptloia recelyed opto JMiuary 
Slst, wai publlihed In the Jounud of February l5th, 1984. 

NOTICES. 

j^BXT WEEK. 

Monday, Mat 5th, at 8 p.m. (Exbrs 
Meeting.) T. THOipnc BAim, ” Photo- 


On behalf of the Fellows of the Society 
and their ladies, the Council have gratefully 
accepted an invitation from Mr. H. Q. 
Downer, LL.B., a member of the Common 
Council, to inspect the Guildhall, including 
the Art Gallery of the Corporation of 
iLondon, on Thursday, May 8th, at 2.30.p.m. 

Sir Alfred George Temple, F.S.A., will 
act as escort in the Art Gallery, and Mr. 
Deputy Alderton, C.C., .in the Council 
Chamber, Crypt and other places of interest 
in the Guildhall. 

Fellows desirous of availing themselves 
fii the invitation should iniorm the Secretary, 
Royal Society of Aria, John Street,' 

W.C. 8, on or before May 6th, mentioning 
rile number of their party. No tickets am 
necessary. 
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Those attending are aeqaested to assemhle 
at the main entrance to the Guildhall in 
King Street, Cheapside, at 2.30 p.m. . 


PROC£BDINGS OF THE SOCIETY. 


SIXTEENTH ORDINARY MEETING. 

Wednesday, 26th Mabch, 1024. 

Ebnbst William MaoBbide, Esq., M.A., 
D.So., LL.D., F.R.S., Professor of Zoology, 
Imperial College .of Science and Technology, 
in the Chair. 

The paper read was : — 

THE PISHING INDUSTRY AND ITS 
BY-PRODUCTS. 

By Neal Green. 

To compress a description of the Pishing 
Industry within a short paper is a most 
difficult task. There are so many equally 
important questions arising that it is 
impossible to discuss all, so you will perhaps 
excuse me if my narrative is somewhat 
cursory and rambling. 

The British Pishing Industry is cut into 
two quite different parts. The Herring 
fishery has a long and varied history, 
and for centuries has been an important 
article of commerce ; most probably 
taking a much larger share as an article 
of food for Eastern Europe than at present, 
so much so, that often its importance 
was the cause of international strife. 
With regard to White fishing (which 
includes almost all kinds of fish of white 
flesh, and generally trawled or caught by 
line), its history as a thriving industry 
is practically c<mtained in the last half 
century. Herrings generally were salted 
and preserved to keep good indefinitely. 
White fish are not improved by this method, 
consequently it was only by the advent 
of the Railway and the possibility of a 
quick delivery to inland towns that trawl 
fishing on a truly commercial scale wAs 
possible. Quick transit and the consequent 
arrival of the fish in a state of freshfless 
dreAted a larger demand, which the intro- 
duction of the steam trawler and the 
maottfisoture of artificial' ice still further 
improved, and made possible the 

prosecution of tlto fishery on a very large 
scale. .8o suooessfAlt ^ trawl method 
of capture that sdlffiies sow overtook 
the demand^imd it was a cdniinon*and ttidy 
wasteful metliod forty yean age to throw 


overboard most. of the catch and* bring te 
port only the selected kinds of better class 
fish, for which a demand would not be 
uncertain. This senseless method of carry- 
ing on the fishery was the beginning of the 
ezhaiistion of the North Sea banks. The 
rejectamenta thrown overboard fouled the 
grounds, and of course, was no advantage. 
Then, as the larger fish became scarcer, 
the smaller varieties were caught and 
nursery banks were interfered with, until 
at the outbreak of the Great War a period 
was reached when most of the cheaper 
kinds of fish consumed in this country 
were caught as far away as the Faroe, 
Iceland and North Russian groimds. 

It was thought that the War years of 
enforced cessation of fishing in the North 
Sea would greatly improve conditions, 
but although fish were very much more 
plentiful for a year or so aftdrwaids, the 
signs of a depleted stock of mature fish 
soon began again to appear, until to-day 
there seems to be less of these fish in the 
North Sea than at any time in its past 
history. Even the Faroe and Iceland banks 
are beginning to show signs of being over- 
worked, and wheree» the North Russian 
groxmds on their discovery were packed with 
thin starved fish, they now produce denizsns 
much better fed and in better condition, 
proving that the trawler is already thinning 
their ranks and thus giving more oppor- 
tunities for the surviving fish to find food. 

The greatest fisheries are those nearest 
to large populations which, by their demand 
for fish food, cause the neighbouring seas 
to be worked most extensively. In early 
European histpry the Mediterannean pro- 
vided the best supply and it was this inland 
sea which furnished the food, the trade, and 
the easiest means of travel and intercourse 
in those days and thus promoted the earliest 
European civilisations. The advantages 
for fisheries, however, are much greater in 
the North Sea, ae there is a constant current 
from the Atlantic conveying plankton, 
or water suitable for the growth of plankton 
— a word invented by Hensen to denote the 
enormous mass of minute species of fish 
and eggs, which are carried among the 
waters as a sort of living emulsion forming 
the nourishment, either directly or indirectly, 
for all kinds of fish. The North Sea has 
other advanta^ ; it is shallow, it , is 
fertillEei by the inflow of rivem as w:ell as 
ooeati current ; it is temperate, aiid it is 
surrounded by a .cocMtline occupied by 
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enormous populations, which thereby pro- 
vide a ready market for its produce. Little 
wonder then that it should be the most 
Valuable fishing ground exploited. It is no 
mere accident that Nature providentially 
provides the most important fishing sea 
so close to our teeming population. It is 
the population which has made the fishery 
of such value. How do we know that the 
trawler or the line fishing boat can cause 
harm or diminish the ranks of marine life 
if worked wisely ? Left alone, fish eat 
one another, the advent of man harrowing 
the sea bed with his trawl may do much 
more good than harm if he avoids immature 
fish or the beds on which they predominate. 
Taking the sea area of the world as a wholo, 
it is the wolves of the sea which take the 
greatest toll of sea life, and to maintain the 
best varieties of fish man will have to reduce, 
if not exterminate, the useless sea monsters 
inimical to their well being. 

There are other fishing grounds just as 
fertile, such as those off Newfoundland, 
Nova Scotia, or the western coast of Canada, 
but hitherto distance from the consuming 
population has always been a severe handi- 
cap, a disadvantage, however, that will be 
reduced as transport facilities improve 
and their neighbouring populations incree^e. 

From the British ports the trawlers are 
continually going further afield, and to-day 
the North Sea probably supplies only about 
half the quantity of fish brought into this 
country. The banks off the Faroe Isles 
and Iceland are now trawled thoroughly 
and the North Russian coast is providing 
a much better quality of fish them formerly. 
Other bemks in the North Atlantic are those 
contiguous to the Lofoton Isles, where the 
Norwegians obtain most of their cod fishery 
supplies ; the Barents Sea which has not 
yet been fully explored and may yield 
good supplies as the other banks fail. 
Also, on the Canadian side there may be 
good opportunities in Davis Strait and 
BafiSn Bay, and the seas between Greenland 
and Iceland may prove lucrative, for to the 
north west of Iceland there is a submerged 
reef forming a shallow sea between Iceland 
and Greenland. There are favourable 
indications that we have by no means fully 
exploited these northern seas, for the 
European Stream which invades these 
waters most likely carries a good supply of 
oceanic food to maintain countless numbers 
of good edible fish. It is, however, in the 
North Sea that we ^d the best variety 


of the more highly prized fish. The turbot^ 
sole, brill are not found in the far north,, 
and of other kinds the North Sea provides 
the beat qualities : this most likely is mainly 
because they can be landed in the freshest 
condition, but not altogether for this reason* 
There is no doubt but that as the banks 
vary in fertility, depth and formation, they 
may effect the flavour of the fish themselves* 
Thus plaice and soles may prefer certain 
banks and the astute fisherman knows 
where he can find them in their best con- 
dition and numbers, and when is the best 
time to go to these reefs or pita for his 
catch. In frosty weather he knows that 
soles are likely to creep into the pits to. the 
south of the Dogger Bank for warmth,, 
and for this reason often in cold weather 
you will find the London shops well provided 
with solos. Again ho lias to bo acquainted 
with the migration of fish, to know that if 
the herring fishery is in full swing there are 
likely to be large shoals of codfish, and 
haddock following the herring and consuming 
it and its spawn, for as the great annual 
herring migration takes place, it not only 
provides a large human population with 
work, it also offers itself an easy prey to 
foes of its own world. From a commercial 
point of view the herring is the most im- 
portant migrating fish. Its annual pilgrimage 
down the East Coast of Britain has long 
been a phenomenon. The fiishing first centrea 
at Lerwick and Stornoway, and the drifters 
follow tho shoals down, working successively 
from Wick, Peterhead, Frazerburgh, Shields, 
Scarborough, Grimsby, Yarmouth and Low- 
estoft. This annual movement of the shoals 
is the opportimity for a great harvest to the 
herring fisherman, yet little is known 
definitely of what really happens to the 
fish. They appear, and after the migration 
disappear, having spawned and littered 
the North Sea with their eggs, thereby 
providing a welcome feast to almost every 
kind of trawl fish. Of the other varietira^ 
although there are movements, thefe are 
no defoite journeys on a large scale. 

It is a mistake to iiUagine that the 
North Sea fish migrate to the depths of the 
Atlantic. The submerged continental 
plateau of the North Sea da peculiarly 
stfitaUe to the life of shallow-water fish^ 
and they never leave it. A deep-sea fish,, 
hrith few exceptions, such as the eel, cannot 
live in shallow waters, and a shallow-watcf 
fish, such as is found in the North Sea,, 
cannot* hva-in the depths of the Atlantio* 
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The softness of the flesh of the hake is owing 
.to its habitat being the deep water of the 
west ooast. Living in the deeps it has t6 
bear a very much greater water pressure* 
and it is when this pressure is released that 
the flesh becomes soft. Sometimes hake 
are caught in the North Sea in shallower 
water and the firmer flesh is very noticeable. 

Most of the trawl fish is now landed in 
the few large ports where convenient 
railheads serve to centralise the industry. 
Chrimsby and Hull owe their position to the 
close proximity of the Dogger Bank and to 
the South Yorkkhiro collieries* which supply 
good steam coal within reasonable railway 
distance. Aberdeen mainly serves Scotland. 
Fleetwood has a ready market in Lancashire* 
whilst Swansea and Milford Haven help 
to supply South Wales. 

Let me give you a fairly accurate descrip- 
tion of a fishing port as seen by a visitor. 

This is what Monsieur Roy* a Frenchman* 
says of Grimsby : — 

**It is a curious spootaole* the sight of the 
fleet of trawlers ascending the Humber from a 
period of two hours before flood tide* at which time 
the tidal gates are opened. As far as one can see 
the heavy* troubled waters are obscured by the 
smoking funnels of the boats as they hasten in* 
for the place which they will occupy along the 
pontoon is not without importance* as the sale 
begins at the northern extremity of the shed. 
Between the jetties* which are, perhaps* too close 
together* there is a hustling, a veritable scrimmage* 
of hurrying vessels* which are continually thrown 
against one another by colliding bows and beams ; 
but there is never a serious collision, and it seems 
a miracle that there is not. The docks gradually 
become busy; the first arrivals tie up to the 
best places in the first basin ; bows on to the quay* 
they arrange themselves in close-packed zankst 
Whim the first dock is filled* the newcomers* 
in order to rmh the second* have to make a sudden 
tom at the apex of the triangle formed by the 
pontoon.; but they scarcely slacken speed* 
lest a less cautious skipper should pass his rivals. 
Faster and faster they arrive* urged on by the 
tide ; taking the comer at a lively speed* bumping 
vigomusly on the solid wooden guards of the 
quay* and often heeling over a considerable angle,; 
but no harm is done ; if they oollide they vecoU 
from the shook* and the great thing is to be moor^ 
to the quay in good time. Unloading oommenM 
at ones; the baskets are hoisted fnm the hold 
loaded with fish ; there is a oontinnal going and 
coming on the gangways thrown be t wee n the bow S 
of the vessels and the quay. Hie oodfah* all 
dead* with glassy ejes^are stietohed out in lW^« 
enormous halibut sprs^ ^eir wMte belUes* some* 
still shaken by oonvuhim shuddh^ings* opwiii^; 
and Glutting their hnt^ Inouthis. The amallir 
epeoiee— wh^n^# plaioe* hacModof* eto.^. aii 


arranged in wooden boxes, which are set in rows 
along the pavement, still impregnated with the 
smell of yesterday's catch* in spite of the washing 
it received last night. At eight o'clock the auction 
commences. At the northern extremity of the 
shed the official auctioneers bawl out the names 
of the fish they are offering for sale. The buyers 
are everywhere* stamping to and fro in their 
heavy boots among the slimy fish ; each* as a lot 
is knocked down to him* replacing the seller's 
ticket by his own. Porters appear immediately 
and remove the fish as it is bought* trundling it 
along on barrows to the shed rented by the buyer 
within the market enclosure. Others have large 
smokehouses connected with the market. Thus 
the sale goes from end to end of the quays* and all 
the morning and afternoon an army of jostling 
labourers wash* scrub and pack the ^h* and load 
it on the railway trucks. From time to time a 
locomotive wliistlos; a train is made up and 
pulls out of the market. Sometimes men armed 
with long sharp knives go by almost at a run* 
working at the closely packed rows of cod, plunging 
their knives into each fish* and snatching the 
livers from the slippery bodies. 

The fish has now been sent in all directions : 
700* 800, often 1*200 tons of fish, occupying 200* 
250, or 400 wagons. Meanwhile the trawlers* who 
will put to sea on the following morning* have lost 
no time ; they have filled the holds of their vessels 
with ice, the bunkers with coal, eeen to their spare 
stores* and replenished their stock of victuals. 
The Grimsby Ice Factories* the largest of the 
kind in the world* are situated near the quay 
of the fish dock. They make about 1*000 tons of 
ice every day. The trawlers are supplied with 
coal from hulks and lighters." 

Refrigeration has been sucooesfully used 
in bringing meat from the ends of the earth. 
For fish the present methods of cold storage 
have the effect of breaking down the 
gelatinous tissues and causing loss of flavour. 
Frozen fish is not liked. Here is scope for 
scientific investigation. I have found it 
an advantage in preserving fish to keep 
the temperature of the cold store as near 
zero as possible* so that actual freezing 
does not take place. In this way it is 
possible to keep the fish for short periods 
without deleterious effect. Of course* this 
method is not suitable for any length of 
time* In America* where inland distances 
are great* they dry the fish into white 
flakes which keep wholesome indefinitely* 

We have now reached a period when the 
trawler works on a very small margin of 
profit; when* owing to the price of ooal* 
higjber wages* and the increased difficulty 
of finding suffloient quantities of fish, there 
is a tendency to raise the price to the 
iXHisuiner* whieh* if it oemtinues* may soon 
bring us to a day when the dianand may 
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of! and the industry pass its zenith, 
this, leads us to many complex problems. 
We have gone from over-production, when 
the charges of profit levied by the fishermen, 
railway companies and shop-keepers were 
very small, to a period of under-production, 
when the consequjent charges by those who 
have to live by the industry take, a toll 
of a much greater percentage over what 
was taken ten years ago. We must remember 
that it costs twice as much to run 
trawlers to-day as it did then, the railway 
companies’ charges are very much increased, 
and the shop-keeper, owing to a hig^r cost 
of living and increased rates spd taxes, is 
looking for a higher percentage of profit. 
The costermonger, at one time a valuable 
agent in purveying cheap fish, seems to be 
disappearing, whether or not owing to the 
dole I cannot say. The consumer now 
expects his produce to be brought to his 
home by motor- van ; the cost of which* 
has to be added to the price, and these 
factors bring us to the oftentimes com- 
plaining public who eventually determine 
the prosperity of the industry. If people 
decide that fi^ is too dear in proportion to 
other foodstuffs, the demand will fall ofi 
and the fishery sufier. Fish is becoming a 
dearer food, but this is not caused by 
trusts or rings, for such a perishable com- 
modity does not lend itself to trustification. 
Indeed, it might be an advantage to the 
industry and the public if big business ” 
gave the fishing industry more attention. 

The only way to maintain our fishing 
population is to improve the methods of 
catching, transporting, preserving, and 
marketing the conunodity, and to explore 
the possibilities of fishing banks still further 
afield. 

The day will come soon when the depletion 
of mature fish in the North Sea will be a 
matter demanding thorough investigation 
by competent authorities. That depletion 
is taking place is abundantly proved. 
Thirty or forty years ago the greater part 
of the contents of the trawl were thrown 
back to rot. To-day nearly all is brought 
to port, and although there is still a certain 
amount of waste in distribution, it is not 
so bad as formerly. The yearly average 
of fish marketed in this country is about 
1,200,000 tons, and of this them must be 
about 300,000 ‘ions unused, for most of 
the l^ads, bones, fins, skins, etc., are tlrown 
away by the consmber, yet of this much is 
qow saved from the deirtruotor. 
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Over one hundred thousand tons of fish 
wd fish waste are now annually concentrated 
to a fine powder and fed to farm stock in 
this country. It is quite a simple matter 
to-day to convert fish into meat and this 
is being constantly done. This 100,000 
tons is a clear gain over the waste of past 
years, and is a factor pointing to the possible 
salvation of the industry and a great source 
of profit to this country. Many kinds of 
fish are admittedly fiavourle^. To turn 
codfish into chicken is not a fanciful sugges- 
tion but a daily fact. The fish, after being 
converted to a dry meal containing a hig^ 
proportion of albuminoids, is mixed with 
cereal foods and the balanced ration of 
albuminoids and carbo-hydrates is distinctly 
successful with our farmers. The intelligent 
stock breeder also takes advantage of the 
fish oils. The great nutritive value of 
cod-liver oil in the feeding of farm stock is 
shown by the National Institute for Dairy 
Research, who say ** It is now regarded as. 
definitely proved that the vitamin content 
of the milk can be raised considerably by 
the administration of small doses of cod liver 
oil to milk-yielding cows, and this without 
any undesirable effect on the quantity or 
quality of milk fat.” It was only the- 
shortage of foodstuffs occasioned by the 
War that overcame the English farmers’ 
reluctance to revolutionise his feeding 
methods. So successful has become the 
introduction of fish as a cattle and 
poultry food, that to-day, if available, it 
would be easy to convert a million tons of 
fish into meal to the advantage of our 
farming industry. There is no doubt but 
that our egg production has been increased, 
mainly by the use of fish-meal. 

This brings a new factor into the industry,, 
the factor of producing huge bulk supplies 
of fish for cattle foods and fertilisers — fish, 
of no matter what kind, even whale, shark 
and dogfish — and thus taking a larger 
advantage of the produce of the sea. To- 
do this the wasteful element is eliminated,, 
climate and distance are not such greatly 
determining factors as formerly. It is 
generally admitted that the average person 
usually prefers fresh tasteful meat ^ the 
poorer kinds of fiavourless fibh, especially’ 
ii the fish is not in the freshest condition.. 
The advantages of following up fish con- 
centration as a method of utilising the< 
products of the sea are many. By these 
means it is possible to exploit fishing banka 
oontigii0us to other contixients. 
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U the ships are obmpleted with the 
necessary machinery, the concentration 
can be done at the fishery and the prodnce 
kept wholesome indefinitely. 

Again, mankind catches the better kinds 
and does not seek the unpalatable species 
which in many cases are so voracious as 
to do much more damage to the fishing 
hanks than man does himself. The por« 
poises of the Newfoundland banks consume 
himdreds of thousands of tons of good 
edible fish annually. A useful purpose 
for porpoises would soon be lefiected Stt 
the multiplicatio]^ of other fish. We have 
laws for the protection and preservation of 
seals, which must consume enormous 
amounts of valuable fish. 

There is nothing so certain as that some 
day necessity will drive us to exploiting 
the open and far seas for food, cmd this 
country ought to face the possibilities 
before others get the advantages. The 
cour^tries in the Northern Hemisphere 
take ^llectively about ninety million pounds* 
worth of fish annually out of the shallow 
seas.. Wherever there is a seaboard nation 
with a big population, we have fisheries 
on a large scale. Great Britain, Can^^a, 
United States, Norway, France, Japan and 
China, all have large fisheries on their coasts. 
If this applies to the Northern Hemisphere, 
why do we not investigate the possibilitiihs 
of the Southern Hemisphere where the 
water surface is so much greater 7 South 
of the Equator fishing banks are almost 
left alone, yet wherever there is water of 
200 fathoms or less, there is a probability 
of a fishery. The fish may be of different 
kinds from those we are used to seeing oh 
our tables, but for concentration methods 
it does not matter so long as they are edible. 
The coast fisheries of West and South 
Africa, South America, Australia, New 
Zealand, have not been pursued much 
because there is not a largo population 
wcuiting the commodity. Yet if we can 
profitably fetch nitrates from Chile, frozen 
meat from Argentine, rabbits and apples 
from Australia, it should bo possible to 
exploit the seas of the' Southern World for 
the benefit of the excessive population of 
the Northern, and we may yet see huge fast- 
oii-driven liners ploughing through the 
Polar seas and laden with their produce. 

Mr. James Johnstone in his book ** Condi* 
tions of Life in the says 

^ I^rom these .fifriim it ajilptsif that the produce 
of a large uncultbated water area in less that 


of a cultivated land area, whether we take the 
yield in fish or shellfish fiesh, or the yield in dry 
substance as the basis of oomptrison. Bnt a 
cultivated water area, such as a fresh water carp- 
pond, or a part of the sea near the shore treats 
so as to produce shellfish under the most favourable 
oonditionB, is capable of affording a rich “ crop 
and if aquioulture were as intelligently studied and 
practised as agrioultuie, there can be little doubt 
that the sea would be more productive than the 
land. Thus Hensen estimated that the mass of 
plankton (ultimate organic substance) produced in 
the uncultivated Baltic was not far short of that 
produced upon cultivated land. 

Let us attempt to compue the nature and 
density of life on a land surface in the temperate 
zone, with a sea surface of corresponding extent. 
If we were to explore a large tract of cultivated 
and forest land, in which crop-land% meadows, 
woodland, streams and moorland occurred, we 
should find that everywhere vegetable life would 
be predominant, and that, animal life would be 
comparatively sparsely distributed. Overhead in 
•ur meadow land and in the cultivated parts would 
be a few birds and insects, while in the soil and on 
the vegetation there would occur insects, worms, 
and here and there rodents like mice and rabbits. 
In the woodland animal life would be more abun- 
dant ; insects would be present everywhere, and 
birds would be more numerous than in open country, 
yet birds would not be resident in every tree. 
Small mammals, though more numerous than in 
meadow Und, would not be very evident. Perhaps 
animal life would be most abundant in the streams 
and lakes, but even here fishes, water insects and 
the aquatic mammals would not be very abundant. 
But everywhere vegetation would be comparatively 
luxuriant. 

Suppose now that the waters of the North Sea 
were suddenly to disappear, and that the whole 
mass of life contained in them were suddenly 
to be precipitated to the sea bottom. What kind 
of picture would then be presented ? W'e should 
see a vast, almost level plain literally carpeted i^ith 
animial life. Everywhere there would be a glittering 
mass of fish scales, for we should see not only the 
fishes which live normally at the sea bottom, 
but also those which lived pelagically, like herring 
and mackerel. Hordes of invertebrates, crabs, 
starfishes, molluscs, etc., would be mingled with 
the fishes. The mud and sand would also 3 rield 
their quota of living things, and these would be 
much more numerous than the few worms and 
insects contained in the land soil. Every square 
inch of the bottom would be heaped up with 
animal life, and the whole would be partially 
smothered by the plankton precipitated from the 
water. Vegetation, as it appears on the land, 
would be very scarce, for the sea-weeds would be 
confined to the coastal margin; and we should 
hardly ' recognise the plankton as of vegetable 
nature. The irresistible impr^on wo^d be 
that the sea was very much richer in life than the 
land. 

Such an inq^resskm would- be an aootirate one*^ 
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For produotion of oigaiiio tabttonoe upon tbe luid 
is Tostrioted to the lailaoe of the soil, and to a 
▼exy thin layer of the latter ; while in a shallow 
eea, like the North Sea, production by plante is 
carried on throughout a stratum of water, the 
average thiokneas of which is not less than 200 
feet. Though sea-weeds only exist along the shore, 
and at the sea bottom near the latter, yet the 
vegetable plankton exists practically everywhere, 
and at every level of the water filling up the North • 
Sea basin. Then we find vast tracts of dry land, 
which are either utterly sterile, or are productive 
to a very slight degree. Such are desert lands ; 
the higher rooky parts of mountainous country; 
the enormous tracts of land covered transitorily 
or permanently by snow and ice ; and the relatively 
unproductive moorlands. And even of the pro- 
ductive land surface only a very small part is 
under cultivation. But everywhere in the sea, 
even under the ice and in hot and cold areas, 
we find abundant life. No part is sterile, and the 
variations in productivity are, when compared 
with those on the land, of little account. If we 
take equal average areas of land and sea, we will 
find that the yield of the latter is greater than that 
of the former. Even the comparatively poor 
yield in fish per acre of the North Sea is probably 
greater than the yield per acre of all the land in 
Great Britain and Ireland.** 

In this country there is a continual increase 
of population (for whether we like it or 
not there is a tendency for people to live 
longer in these times), and with an annual 
increase of 300,000 we have great difficulty 
in finding employment, which, of course, 
means the capacity to live. If our land 
'Surface is insufficient to do this, shall we not 
eventually be compelled to turn to the sea 
determined to avail ourselves to the utmost 
of its products ? 

For centuries our lands have been 
cultivated. We are now entering the era 
of the cultivation of the seas. The day 
must soon come when fishing grounds will 
have to be protected from wasteful harvest- 
ing, i^orhaps even the more restricted and 
richer submarine banks will eventually be 
artificially improved by the use of fertilisers 
and stocked with immature fish. Fifty 
years have not seen the life of fishery progress. 
Most likely they havs only ushered in the 
beginning. In past times competition for 
tracts of arid territory have brought greab 
nations to heated rivalry, yet these im* 
portant sea areas have been neglected. 
Who knows what the age of chemistry 
will discover for us 7 In the last few years 
a grefkt industry has sprung up from the 
conversion of certain vegetable produota 
into more useful foods such as but^ 
substitateB. A newly imported fopd, such 


as the hanana, pours into our country in 
thousands of tons and maintains a fleet of 
ooean carriers. Who can say what can be 
obtained yet from fish oils, fats, gelatines, 
bones, shells and the very scales of these 
aquatic animals ? The North Pole and the 
South Pole have been discovered, how much 
more useful now to turn man*8 energies to 
the exploitation of the products of the Polar 
Seas ; for strange as it may appear, the. 
more temperate and cooler seas seem to be 
richer in marine life than the tropical 
waters, and the indications point to immense 
areas of almost uncharted seas which some 
day may produce material for many a 
thriving industry. 

In the last hundred years we have seen, 
from small beginnings, the gradual progress 
into the fuller exploitation of the coal, iron 
and oil resources of the land. Coal, iron 
and brains gave us the steam engine and 
increased the world’s horse power a million 
fold : the same mecms will give us perhaps 
equal progress in utilising the resources 
of the seas in the coming century. The 
journey into Polar Seas is not the lonely 
business it once was. The fisherman of the 
future will be able to listen to concerts 
and speeches as he pursues his vocation. 
He will know the state of the markets before 
he decides to take his cargo to land, and 
wireless weather reports will tell him what 
kind of a fishing he can expect in the near 
future. When his product is brought to 
market the manufacturer will know more 
about the raw material. For instance, the 
liver oil of the codfish already maintains a 
large industry, dealing with somewhere 
about two to three million gallons per 
annum, yet very little is known of its 
potentialities. This is a subject vrhich our 
Government can help through its scientists, 
for it seems wasteful to sell this product 
to tanneries when it might have thiw times 
the value for medicinal and other purposes. 
I have just made some experiments i|i stock 
feeding, and find an additional growth of 
20 per cent, when cod liver oil was added^ 
Our farming, industry ought to be «ble to 
absorb the whole of this product. . 

Of the herring, apart from its tren^ndouB 
value as a food for human beipgs, its oil 
oontent is well worth studying; *Uidikp other 
fish the agency of man as a depredator in 
its ranks has not much efifoct. Its use as 
a basal food supply for other fish is so 
enormous, its breeding capacity so great, 
that.it is unHkely that any very txtMMVe 
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fiihing will diminish its numbers. Its 
territorial extent is so large, going as far 
as Northern Iceland, that given remunera- 
tive prices the quantity taken from the 
Northern Seas mi^^t be five-fold : for as 
other fish become scarcer there are less of 
them feeding on it and its eggs : thus it 
will probably maintain its ranks. 

Pressed out, its oil may have peculiar 
advcuitages over other oils for certain uses, 
and the residue is then more cussimilative 
as a food for stock rearing, for once the oil 
is extracted there is less likelihood of the 
resultant meal taiiiting the fiesh of poultry, 
eggs, etc. Its food value is probably higher 
than that of any of the common fish, and 
certainly it shows very bad organisation for 
this most valuable food to be occasionally 
sold at unremunerative prices. In times of 
glut, whether in Iceland, Norway, Scotland, 
or England, herrings ought never to be worth 
less than ten shillings a barrel for industrial 
purposes. To talk of hard times and dear 
food when we have this grand fish often 
wasted is a reflection on the ability of any 
people.* 

Another instance : I have received es- 
tremely valuable help from science in 
obtaining a perfect and extremely tenacious 
glue from fish, and one containing qualities 
absent from animal glues. These are only 
instances. What of sharks, porpoises, dog- 
fish, those wolves of the sea ? Full of harm 
aUve they might at least have useful bodies 
with which to reward us. I know nothing 
of vitamines, iodines, bromines: these are 
subjects for our scientists: but I do know 
that the ocean with its teeming life has not 
received as much scientific and commercial 
investigation as it ought to have, for the 
material is there and the wealth enormous. 

There are few chemists with emy know- 
ledge of the industry, and of books, where you 
will find one good one, such as Professor 
Johnstone’s, you will find a hundred on 
fly fi^ng. Much more is known of the 
preference of the genus salmonidae for certain 
kinds of flies than of his less handsome 
though very much more important brother 
the ooipmon cod. The new aquarium in the 
Zoological Gardens should be a great help 
in drawing attention to our common fish. 

The fishing industry is going through hard . 
times, bhiefiy oocasionad by the high prices 
of coal ; but it is only bard times that teadi 
us the necessity of ava^bg ourselves to the 
utmost of ^hO by-products and other 
possibilities of indtis^/ and probably in 


a few years time we shall again be on the fair 
road of prosperity with added resources. 


DISCUSSION. 

Thi Chaibmak (Professor MsoBride), in caning 
the disoQssion, said he supposed some of those 
present knew that Mr. Neal Green spoke from a 
wide praoiioal c(xperienoe of the Fishing Industryr 
being a trawlowner and factory owner on a large 
scale in Grimsby. He himself had rarely listened 
to a more instructiTe paper than the present one. 
A large number of serious questions were raised 
by it and they were fortunate in having several 
gentlemen present who had first-hand knowledge 
of the condition of the Fishing Industry. As it 
was the Chairman’s duty to open the discussion,, 
he would like to refer to the points ]^hich had 
struck him as the most important. 

The Fishing Industry was the only one' of our 
food industries which had remained in a primitive 
condition. Roughly speaking, the difference 
between a savage and civilised state was at bottom 
a difference between people who gathered food and 
people who produced food. In fishing they were 
still in the condition of gathering food, and the 
question was whether anything in the nature of 
cultivation of food production was possible. Mr. 
Green had hinted that considerable improvement 
in that direction was in sight, but he was sorry to 
confess that with regard to that question he was 
himself rather a pessimist. The sea was a 
thing which was exceedingly difficult to control. 
No doubt in certain isolated cases, where there was 
a tract of water surrounded by land the conditions 
could be controlled, and something could be done 
to improve the fishing production. 

In particular, Mr. Green had alluded to an 
experiment performed by the Danes in transplanting 
young fish to the Dogger Bank, with the result that 
they grew very much more quickly. It was true 
that that experinent was made, but not by the 
Danes. It was made by our own scientific men 
belonging to the Marine Biological Society many 
years ago. The person who carried out the experi- 
ment under the direction of Dr. Allen, was Dr. Gar- 
stang, who was now Professor in Zoology at Leeds 
University. He was glad, however, to think 
the Danes had followed up those experiments which 
had been begun by oni own countrymen. In tho 
middle of the Dogger Bank there was an area which 
for some reason was not naturally reached by the 
fish, and in which there was a very laige and 
abundant fauna of the material on which fish feed. 
It was found that if small fish were artificially 
tnmsplanted to that place they would grow more< 
quickly. But such cases were' exceptions, and the 
best hope of getting the help of soienoe in the* 
firiiing industry was partly, as Mr. Green h^ 
indicated; in the better utilimtion of the produota 
of the industry, and partly in enabling the fisher- 
man to find his firii. 

One of the most interesting features of the i^per 
was the aoeount which the Leotoier gave tho 
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to whioh that was now being done, and 
another interesting feature was the study <d the 
life history of the fish, so that they might hope in 
the not distant future the Board of Fisheries would 
be able not only to tell the trawl-owners where 
they were likely to discover the fish, but to predict 
what kind of catch they would get. Both those 
matters were no# rising above the horizon. It 
had been shown that the crop of the sea which the 
Lecturer accurately descriM as the plankton, 
determined the subsequent crop of mackerel in 
the south-west of England, and a thing which 
they might be able to do in two or three years* 
time would be to tell the fisherman in February 
and March what likelihood there was of getting a 
good catch later on in the season. 

Then they had the extraordinary discovery of 
Dr. HjOrt, the Norwegian scientist, with regard 
to herring, to which Mr. Green had not alluded in 
his paper. Dr. Hj5rt showed how the age of 
herring could be told by the number of growth 
rings on its scales, and found that a good 
production of herring only happened once in about 
10 years. Yet when the statistios were taken, it 
was found that the production of one good year 
was so enormous that it supplied material 
for abundant fisheries for perhaps seven or eight 
years running. All these were directions in which 
science could help. 

Mr. Green had alluded to the damage done by 
seals and porpoises, and while many people looked 
upon the seal as a harmless and jrather beautiful 
creature, and likened it to a mermaid, he was 
entirely in agreement with what Mr. Neal Green 
had said about their being among the ** wolves ** 
of the sea. In this country we were imbued with 
what couid only be described as morbid senti- 
mentality with regard to the seat In the Zoological 
Gardens before the War there were two large seals 
which had been presented by the Duke of Bedford, 
and it was calculated that at pre-war prices it 
cost as much to keep one of those seals in food as 
it cost to lodge an ordinary person in the Bits. 
Except in the ease of the fur-bearing kind, the seal 
deserved short shrift, and the same applied also 
to the porpoise. 

The last point raised by the Lecturer was the 
effect of the general rise of prices on the industry. 
They were still suffering from that extraordinary 
delusion described by the Dean of St. Paul’s, when 
he said that they had behaved at the Armistice as if 
they had come into a fortune, instead of having car- 
ried through one of the most exhausting and expen- 
sive wars in history, and loading themselves with a 
debt of £8,000,000,000. Everybody was demand- 
ing shorter hours and greatly inoieased wages, but 
Irm the pcfint of view of general economy that 
simply oo^d not go on. If they looked into the 
state of things bdore the war they would flod, 
capital was samli^, when it was in a safe investment^ 
something betwim 8 per cent, and 4 per oenV^ 
intttrast, which was abwt the lowest return whiq& 
would tempt anyone to |nve ; and yet the wagm 
were then vastly less, and it seen^ to him there was, 
no evading the oonoluaion that before thsy ooukl 


get on to a safe basis again, a readjustment in 
wages and hours of work would have to take place. 

Mb. G. L. Alwabd said he had been brought up 
from his boyhood in the fishing trade and knew 
every branch of It, and would like, therefore, to 
congratulate the Author on his paper, with which 
he agreed in every particular. A good deal had 
been said about the utilisation of the by- 
products of fish, but what the British public were 
concerned about was fish for food, and they never 
realised the real value of fish for food until the 
recent terrible war devastated almost everything. 

The suggestion of transplanting fish from one 
part of the sea to another was a suggestion made 
by a fisherman. He had helped to investigate 
and examine the fishing grounds of the North Sea, 
and it was found that in certain parts there were 
more young fish than could find food and 
nourishment as they grew bigger, and thereupon 
it was proposed that some portion of the fiat fish, 
for example the plaice, should be transplanted. 
The result was that several millions were transferred 
from the shores on the east side of the North Sea 
to the middle of the Dogger Bank. Each one was 
marked, and in a short space of time they were 
again caught and were found to have grown 
enormously in two or three years — ^muoh more 
quickly than the same kind of fish grew in the old 
breeding grounds. 

The Fishing Industry in this country had some- 
what declined as a result of the war, but it would 
revive again without doubt. As to denuding the 
whole of the seas that was absolutely impossible. 
The artificial hatching of fish had been attempted 
by him, along with others, and the experiment 
in hatching out herring had been completely 
successful. 

Mb. Abthub F. Evans could not help feeling 
that there was something wrong with the Fishing 
Industry, not indeed in the actual catching of the 
fish, but in the distribution and handling. There 
was a want of co-ordination and a want of a co- 
operative system. The excellent idea as to the 
utilisation of waste products could not be carried 
out in an economical and satisfactory manner 
without thorough co-operation. 

He was astcmished at the lack of co-ordination in 
the matter of the prices of fish. For instance, 
prawns were often offered in fishmongers* establish- 
ments at prices ranging from 3d. and 4d. to even 
asmuchasfid. Probably 60 per cent, of the prawns 
eaten throughout, the world v^ere not oaiis^t.aiid 
gathered, but farmed in the Gulf of CaUfomia on 
farms, which were simply irrigation, ditches in 
which prawns were fed and reared. 

In a district in Hampdiixe there was a hu|p se^ 
of saltings coloring some hundreds of aotec, but 
those saltings had gone out of nse. He wondered 
whether it would not be possible to utilise plaoes 
of that description for the purpose of the cultivation 
of prawns or shrimps, which foEined, in his opiaief^, 
a food ef the greatest value weight for that 
it was possible to obtain. 
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TIm AineiioMit did not get £reih but 

obleiiied oodflah from tbe gteat fiahing induatry in 
Newfoondland, end the Amerioan oooka weinf ^ 
able to aerye it np in |b very palatable form. If 
onr 1,000-ton trawlera were to go to the Northern 
Seaa, or perhape even to the Southern Seaa, th^ 
would be able to get their fiah and aalt it and 
bring it back to thia country, but we could not 
malm nae of theae long-diatanoe fiahing grounda 
until there waa aome different method of dealing 
with fiah than packing it in ice and aqueeaing all 
the life out of it, and then aerving it up a alimy 
Boggy meaa. 

Pbofissob S. B.| SoHRYViB, D.Sc., aaid there 
waa a very large scope for aoientific work in con- 
nection with the Fishing Industry, and aome of the 
problems had already been mentioned by previous 
speakers. Mr. Green, in particular, had called 
attention to the fact that the methods of keeping 
fiah for a long period so that it preserved its flavour 
were not yet by any means satisfactory. In that 
alone he could see there was room for prolonged 
aoientiflo research. Then again, there was the 
question of the methods of utilising various flsh 
which were not largely used for human food. 
Altogether there seemed scope for a good many 
years to come for scientific work, firstly, on tho 
question of the preservation of the fish, and 
secondly, on the question of the proper utilisation 
of waste products. 

Db. J. C. . Kbknot, referring to Mr. Green's 
experiments on stock feeding, said it was a 
strange thing that at present the Fishing Industry 
would not sell fish meal containing more than 4 
per cent, or 0 per cent, of oil. A number of 
experiments had been carried out in connection 
with fish meal obtained from immature fish, 
and it was found that that fish meal contained 
about 10 per cent, of oil, which was very similar 
in many respects to the cod-liver oil employed 
by Mr. Green in his experiments. 

. Another point of great interest was the fact that 
it had been found possible to obtain from fish 
skins a product which was very similar to the 
isinglass obtained from the sturgeon bladder. 
As a matter of fact in some respects it was superior 
to isinglass. The price of isinglass in this country 
was something like 16s. or 17 b. per lb., but the 
product produced in this country was considerably 
cheaper. This process provided a possibility 
for a very big industry in England. With one or 
two exceptions there had not been any attempt 
to produce from fish offal a gelatine or glue which 
could compete with the products imported from 
America, and yet the imported products sold at an 
enormoiis price, while the Britii^ product was not 
only oheaper but qoosideBabJy better than the 
Amerioan. 

Mm. Mbal Gbubb, in inlying to the disousahmi, 
said to some extent if me* Amerio^ method of 
deaUng with the marketing id fish We* adopted 
in this country, imiely, thmiagthefiah intofiakesi 


to be sold by the packet, it would mark 
a great step in tiie stabilisation of prices* The 
reason for the dearness of fish was mainly owing to 
the great fluctuations at the port of landing. For 
instance, in filne weather there was a glut of fish 
and the prices were low, but in a week’s time there 
might be heavy gales and a scarcity of fish and the 
prices at the landings mounted up to quite four 
times as high as they had been a week previously. 
In view of th6se great fluctuations in supply the 
fishmonger naturally looked at the whole thing 
broadly, and protected himself as well as he could, 
and in doing so he naturally showed a preference 
for the higher price. The tendency was, therefore, 
to stabilise prices at a figure which would prevent 
his losing money on any day of shortage, and the 
result was that when fish was cheap he made a 
big profit. 

Another point with regard to the marketing of 
fish was the question of refrigeration. There 
again, they came back to the question of .the help 
to be obtained from the scientist. He did not 
know whether he was very grateful for the advan- 
tages he had received from the Board of 
Agriculture and Fisheries in collecting all those 
voluminous statistics they had compiled and 
distributed. For his own part he would not 
spend money in compiling statistics, but be would 
spend it on the scientific and industrial side. If 
a process of refrigeration were discovered which 
would prevent any deleterious effect on the fish, 
it would be a very big step towards the stabilisation 
of prices. . 

With regard to the question of shrimps and prawns 
there would be a great advantage to be obtained 
from the cultivation of these forms of fish. If 
there were restricted areas where the prawns and 
shrimps could be cultivated, there would be a better 
and fresher commodity supplied, and he did not 
think there would be the same amount of damage 
done in the North Sea which the small coasting 
fisherman did at the present time in the way of 
destroying countless millions of immature fish, 
whicih get caught in the shrimpers nets. People 
were inclined to complain about the damage done 
by trawlers to small fish, but in his opinion it waa 
nothing like tbe damage which the inshore 
shrimper and prawner did. 

A hearty vote of thanks was accorded to the 
author for his paper. 


JAVA KAPOK. 

The standard kapok, which is the floss, or fibr^ 
produced in the poda of the kapok tree, comes from 
Java, and is known as prime Sam ar a n g. Thia 
material has been used for centuries by the natives 
for filling purposes, but not until comparatively 
recently has it attained any particular omnmeroiiJ 
importance'. Its admiraUe qualities were first 
known to the commercial world about the year 
1060, when ^ Xhitoh in Java began to export 
it in smsjl quantities, fiM to the Netherlands^ 
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and then to Australia and the United States. 
Since that time Java has been the |irinoipal, and, 
in fact, practically the only souroe ot supply, 
despite the fact that tbie trees grow wild in many 
other tropical countries. This is due to the fact 
that, while in other regions there is a decided lack 
of a systematio method of harresting and marketing, 
the Dutch merchants realized the value and 
potentialities of the commodity, organized their 
marketing system, and encouraged the natives 
to harvest and bring in the crops, thus inaugurating 
a regular export business. 

The greater part of the kapok produced is used 
lor fiUm in pillows, cushions, mattresses, and 
similar articles of upholstery ; in fact it has already 
acquired the rank of the premier filling fibre at 
commerce. Its uses for this purpose are varied and 
constantly increasing in number. Because of its 
filling capacity and durable elasticity, a mattress 
stuffed with the fibre will resume its original 
dimensions when any weight bearing upon it is 
removed, and the weight of a quantity of kapok 
required to fill a mattress is considerably less than 
that of any other material similarly employed. 

Owing to its buoyant qualities kapok is also 
used for filling buoyant cushions, swimming wings, 
water vests, ocean waistcoats, etc.. It will not 
become matted as is the case with other materials. 
This utilization is of comparatively recent origin. 
The fibre now appears to be gradually replacing* 
cork as a buoyant, and government life-saving regu- 
lations sometimes require the use of kapok as a 
filler in life-belts and similar life-saving devices. 

The market for kapok will become further 
extended, it is said, w^n its value is bettor ap- 
preciated as a filler for surgical dressings. For 
this purpose it possesses the requisite advantages 
of lightness, elasticity, dryness, and suitability 
for dry sterilization. 

The utilization of kapok for textile purposes 
has not met with a marked degree of success. 
German textile experts have attempted to spin 
kapok, but the experiment is reported to have been 
a failure unless the fibre is mixed to a large 
extent with long staple cotton, since the kapok 
fibre is short, round, brittle, and straight, while 
the cotton fibre is long, flat and tough, and possesses 
a natural twist. 

From a report by the United States Vice-Consul 
at Soerabaya, it appears that qhly about 6 per 
cent of the Java crop is estate grown, although 
conservative estimates indicate that production 
costs could be lowered very considerably by this 
method. The cultivation of the fibre on a large 
scale for commercial purposes is carried on in 
M iddle Java, particularly in the Resid e n ci es of 
and Solo, . where the tree is grown Ui 
ooojunotion vdtii coffee and cocoa plants, l^e 
major part of the land devoted to kappk culture 
is native owned. ThS'leck of proper care in pro- 
duction and marketing at the present time con- 
stitutes one of the principal risks and impedimenta 
of t^ industry. 

JUpok is one, of the few oropn that appamtly 
have not been affected by the period of depression 


foUowing the- war. For many years the price 
has been comparatively steady. It is thought 
that there will continue to be a good market for 
this fibre, as the demand becomes constantly 
greater as a result of its increased appreciation and 
usM. The outlay in establishing the cre^ and 
the upkeep charges are small, and the labour and 
necessary machinery are inexpensive. . The great 
advantage in kapok cultivation is that the land, 
in addition to bearing kapok trees, can, by reason 
of the small amount of shade thrown by these 
trees, be utilized for a wide range of additional 
crops. 


APICULTURE IN CHILE. 

According to a report by the United States 
Consul at Concepcion, apiculture is a minor industry 
throughout Chile, with the exception of the desert 
Provinces of the north, the southern territory oi 
Magellan, and the central zone between Valparaiso 
and Talca, which lead in the production of honey 
and wax. In 1921 the Province of Santiago led 
in the number of hives, with a total of 16,992, and 
produced 82,400 kilos of honey and 21,100 kilos 
of wax. The yearly production of honey and wax 
and the number of hives each year since 1916 is 
shown in the following table : 



No. of 
Hives. 

! 

Production of 

xears^ 

Honey. 

Wax. 


Number, 

Kilos, 

Kilos, 

1916 i 

1 116,328 

868,700 

110,800 

1917 

' 178,440 

474,300 

62,200 

1918 

129,466 

661,700 

103,600 

1921 

123,113 

573,600 

150,200 


^Statistics not available for 1919 and 1920. 


The United States continued to be the principal 
buyer of beeswax, but Gtermany took the bulk of 
Chile’s honey. Some 70,000 pounds of beeswax 
were exported to the United States from Talcahuano 
in 1922, and 35,000 pounds during the first six 
months of 1923. 

The gathering of honey commences in November, 
and December, and its exportation continues from 
January to May. The greater part of the beeswax 
is exported during March, April and Blay. Bees- 
wax and honey are purchased from the fanpsrs in 
varying quantities by export houses and brought 
to warehouses in Talcahuano or Valparaiso for 
grading and shipping. 


CORK AND ESPARTO INDUSTRIES 
OP CONSTANTINE. 

Cork.-- The cork forests of the Departoient of 
cover 403 400 heotares out of a total 
for the whole of Algeria of 463330 hectares. It, 
nmy be interesting to oompaie this area with tlml. 
ot c^tate--9rimoe 148,680; 
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!16»000: Morocoo. mOOO; Spain, 225,000 r 
Pmingal, 300,000, and Itidy, 80,000. 

From those figuiOB, wzitM the Biitieh Vlcci-' 
Oonenl at Bona in his annual report, an idea can 
be formed of the important jilaoe the Algerian 
bonk trade could take in the world’s market. 
Algeria now furnishes about one-fifth of the world’s 
production. 

The value xA cork has not risen in proportion 
to other products owing principally to the fact 
that the two chief pre-war purchasers were Russia 
and Germany. The former country used to import 
a large quantity of cork slabs of all qualities for the 
manufacture of corks for the vodka trade. As this 
market is now closed and the German market not 
re-opened, the consequences have been that, to save 
the trade, it nas been transformed more and more 
into an industry for the manufacture of corks. 

Eaparto Oraaa , — ^The esparto fields of the Depart- 
ment of' Constantine are estimated at 1,250,000 
hectares of which 300,000 remain unexploited. 
The unexploited regions exist to the south of 
Tebessa and between Kenchela and Batna, and are 
too far away from the railway for the esparto to be 
transported. They must wait for development 
till the much discussed railway for the Djebel- 
Onk phosphate deposits is constructed. Once 
this is an accomplished fact there Vould be a big 
addition to the amoimt of esparto shipped at Bona. 


PRUNE GROWING IN FRANCE. 

Three principal varieties of plums are cultivated 
in south-western France. The Reine-daude, or 
greengage, is generally used fresh, and is shipped 
principally to Paris, northern France, and England. 
The annual production of this fruit is normally 
from 10,000 to 15,000 metric quintals. (1 metric 
quintal equals 220.46 pounds.) The St. Anthonin 
plum is shipped largely to England for use in 
making marmalade. The normal production of this 
variety is about 10,000 metric quintals axmually. 
The Prune d’Ente is commercially the most im- 
portant variety, which in dried form becomes 
the basis of the prune trade. 

According to a report by the United States 
Consul atr Bordeaux, the cultivation of the prune 
d’Ente is concentrated in five departments : 
The Gironde, Lot-et-Garonne, Tam-et-Garozme, 
Dordogne, anl Lot. Tho Lot et-Garonne fur- 
nishes about two-thirds of the entire IVenoh 
production of prunes. This production is extremely 
Variable, depending on climatio conditions and 
the inroads of insect pests. The normal pro- 
duction of the five Departments mentioned is 
from 100,000 to 125,000 metric quintals annually. 
In 1B22 the orop was very small, totalling mily 
about 15,000 metric quintals. 

The prunes are drM by the harvesters in ovens 
shnilar to these used for baking bread, in simply 
in stoves. The fruit Ipses from 60 to 65 per oent 
of its weight thtongfT mrsporation of water. The 
dried prunes sire sortiirii' either hand or 
mee h aaioal means, sniil mat oSirried to the nearest 


market (the most important are Agen and Tonneins) 
where the fruit is bought by dealers, re-sorted, 
and packed. 

While the French market, especially in the north, 
absorbs the greater quantity of the prune orop, 
about 40 per cent of the production is usually 
exported to England and other northern countries. 


CHINESE GRASS-CLOTH WEAVING 
INDUSTRY. 

The weaving of a snow-white fabric, entirely 
by hand, from the bark of hemp, is an important 
industry in China, writes the United States Trade 
Commissioner at Shanghai. 

Grass cloth, known to the Chinese as 
’’hsiapu,” or summer cloth, and classified by^ 
foreigners as Chinese linen, is p special product 
of the provinces of Fukien, Kiangsi, Hunan, 
Szechwan, Kiangsu, and Kwangtung. The cloth 
is woven from hemp, ramie, pineapple fibre, or 
from a mixture of these and the bark of hemp. 
Whatever its constituents, it is excellent in texture 
and is w'om to a considerable extent by both 
Chinese and foreigners. Compared with the 
finest silks and satins, the best quality of grass 
cloth is quite expensive. 

The coarse, discoloured hemp fibres are made 
into cordage, mosquito nettings, bags, and mourn- 
ing raiment. There is a big demand for the last- 
named item during mourning periods, when, 
according to the Chinese custom, even the rich 
dispense with their silks, and wear the coarsest 
kind of grass cloth. Sometimes these fibres are 
woven with cotton yam into a kind of gauze. 

Grass cloth is made in average lengths of about 
50 feet, and in widths of from 12 to 14 inches. 
It is generally offered in 15-pieoe packages, but 
in some localities 30 to 50 pieces are bound to- 
gether. The Shanghai .market for this material 
usually opens in May, 100 pieces constituting 
the unit for selling. I^oes vary considerably. 

Chosen and Formosa are the best piarkets for 
Chinese grass cloth, although Japanese imports of 
this article from China have attained some im- 
portance. China is attempting to find a larger 
outlet through improvements in weaving, and by 
turning out a broader cloth of unrivalled whiteness. 


NEW CHINESE MINT. 

A mint is now in process of construction in 
Kalgan, according to a report by the United 
States Consul at that place. It will be known as 
the K’ou Pei Mint and will produce Chinese copper 
coins exclusively. The minting of silver coins 
wUl be undmtalm alter the mint has demonstrated 
its success in turning out copper coins. The latter 
are intended for circulation in the Chahar district 
and in the legioM adjacent to the Pekin Sui-Yuan 
railway. 

Aboot 10 acres of land in Kalgan have been 
purchased, and buildings are now being ereoted 
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at a ooit of about £10,000. Cfliineae 
are in charge of alt oonstmotional work. The 
actual installatibn of the machinery will be done 
Chinese labour under the supervision of Dr. 
G. H. Wang, a graduate of an American university 
and a metallurgical expert. 

The machinery for the K’ou Pei Bfint was im- 
ported from Japan si^ or seven years ago. It was 
originally intended for Shantung Province, but 
on account of political conditions was never used. 
The total value of all machinery, furnaces, prerses, 
etc., is said to be about £75,000. 

The Kalgan mint when completed will be cap- 
able of producing 500,000 copper coins in a single 
shift of 12 hours. 


GENERAL NOTES. 

Cultivation of the Oil Palm in Sumatra. — 
In Sumatra the cultivation of the oil palm is 
increasing, and several new estates were added 
last year to the list of producers. The output 
is still small, but the industry now appears to 
be well-established. The difficulties at first 
experienced in extracting the oil are being over- 
come, and there is every indication, writes the 
British Commercial Agent at Batavia, that in 
a few years* time the production of palm oil will 
be of considerable importance. Producers are 
finding no difficulty in disposing of their oil at 
good market prices, and the demand for Sumatra 
palm oil far exceeds the present output. The 
estimated output for 1922 of 1,495,000 kg. was 
exceeded, and the preliminary figures now 
available show that the actual production was 
3,700,267 kg. For 1923 the estimated produc- 
tion is 2,535,000 kg. The production of palm 
kernels in 1922 was 587,716 kg. 

Department of Soienthtio and Industrial 
Resbaboh.— Mr. F. S. Sinnatt, M.B.E., (Mil.), 
M.Sc.(Teoh.), F.I.G., M.I.M.E., has been 

appointed Assistant Director of Fuel Research, 
as from 1st April. He was lecturer in Fuels 
in the University of Manchester, Faculty of 
Technology, and also Director of Research to the 
Lancashire and Cheshire Coal Research Association, 
and has been in charge of the physical and chemical 
survey of coal seams which the Association is 
carrying out for the Fuel Research Board in the 
Lancashire and Cheshire coal fields. 


MEETINGS OP THE SOCIETY. 


Obdinaby Mbxtings. 

Wednesday evenings at 8 o’olook (Except 
where otherwise stated) : — 

May 5 (Monday).— T. Thobnb Baxseb, 
** Fhotoglraphy in Industry, Science and 
Medicine.” Sm JHebbxbt Jackson, K.B.*B., 
F.R.8., will preside. 

May 7.— J. Robin 80 N, M.So., FhJD., 
F.ln8t.P., Head of WirekiBB and Photo- 


graphy Department, Royal Aircraft Estab- 
lishment, Famborough, ** Wireless Naviga- 
tion.” Admiral of the Fleet Sib Henby 
Jackson, G.C.B., K.C.V.O., F.R.S., will 
preside. 

May 14. — ^F. C. Inobams, Pi*e8ident of 
the London Fur Trade A^ociation, ”FurB 
and the Fur Trade.*’ 

May 21. — (Trueman Wood Lecture.) Sib 
William J. Pope, K.B.E., D.Sc., F.R.S.,' 
Professor of Chemistry in the University 
of Cambridge, ” The Outlook in Chemistry.” 

May 28 (at 4.30 p.m.) — ^Mbs. Arthub 
McGrath (Rosita Forbes), “The Position 
of the Arabs in Art and Literature.” Lord 
Askwith, K.C.B., K.C., D.C.L., Chairman 
of the Council, will preside. 

Indian Section. 

Friday afternoon, at 4.30 o’clock : — 

May 2. — Jocelyn F. Thorpe, C.B.E., 
D.Sc., Ph.D., F.R.S., F.I.C., F.C.S., Pro- 
fessor of Organic Chemistry, Imperial College 
of Science and Technology, “ Chemical 
Research in India.” Sir Thom as H. Holland, 
K.C.S.L, K.C.I.E., D.Sc., F.R.S., will preside. 


Dominions and Colonies Section. 

Tuesday, May 27, at 4.30 o’clock. — C. 
Gilbert Culus, D.Sc., M.I.M.M., Professor 
of Economic Mineralogy, Imperial College 
of Science and Technology, “The Geology 
and Mineral Resources of Cyprus.” 

Wednesday, June 4, at 4.30 o’clock.' — 
The Rt. Hon. Sir Frederick Luoabd, 
G.C.M.G., C.B., D.S.O., D.C.L., LL.D., 
British Member Permanent Mandates 
Commission, League of Nations, ” The 
Mandate System and the British Mandates.” 

Monday, June 16, at 4.30 o’clock. — 
C. V, COBLBSS, M.Sc., LL.D., “ The Mineral 
Wealth of the pre-CSimbrian in Canada.” 


MEETINGS OP OTHER SOCIETIES 
DURING THE ENSUING WEEK. 


Monday* Mat 5 .. Geograj^oal Society* 

Bond StMet* w., 8.30 p.i^ Mr. E. 
Terry* ^From East to West aoroei 
Northern Anetralia.*' 

Bubber Induftry* Institution of (London 
SMtion). Engineers* Club* Coventry 
SteMt. Vr., 8 p.m. Hr. J. 

"The Bnhber Indnttrr-e Pl,» for 
Closer Working." 

Farmers' Olnb* at the 6nrTW>rs' InstlUi- 
Uon* 18* Great George Street* B.w.e 
4 p.in. Mr. 8. B. Whitley* "ImDroved 
Methods In Sale and Distribntion 
of Farm ftodnee." 

Snrvayors* Institatlon* 18, Great George 
StrMt* S.W.. 8 p.m. 

' Transport* InstitUM Of* at the Ipstitj^ 
&n of .Bleetrtel Engineers. vISotM 
Mmhankment* . W.C., 5.30^ p.m. Prof. 
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r. 0. Left, “floientiftc Beteftreh aii4 
Trftniport/* 

S^Beers, Society of, ftt the 
Society. Burlington Houie, 

W„ 6.« p.m. Kr. 0. H. . 

** Some Fftctore of Sen Defei 
UniTeriity of London, ftt King's College. 
Btrftnd, W.O.. 6.30 p.m. Prof. O. 
Murray, The Historian Theopompus." 
tJniTersity Extension Lecture, Gresham 
College, Bftsinghall Street, E.C., 6.15 
p.m. Mr. A. Oompton-Biokets. "Per- 
sonal Forces in Modem Literature." 
(Lecture 1.. J. M. Barrie.) 

Tuispat, Mat 6 .. Zoological Society, Begent’s 
Park. N.W.. 5.30 p.m. 1, Mr. B. 
Broom, "On Some Points in the Strue- 
ture of the Pareiasaurian Skull." 2, 
Mr. D. M. S. Watson, "The Elasmo- 
saurid Shoulder-Girdle and Fore-Lin^." 
Boyal InstUution. Albemarle Street. W., 
5.15 p.m. Prof. J. Barcroft, "The Effect 
of Altitude on Man." (Lecture II.) 
University of London, University CoUege, 
Gower Street. W.G., 6.30 p.m. Mr. W. 
G. (Tonstable, "The History of Decora- 
tive Painting in England." (Lecture II.) 
5.30 p.m. Prof. J. G. Bobertson. 
“ Byron and Gkiethe." (Jjecture II.) 


Geological 
Piooadilly, 
r. Clayton, 
ice Work." 


Alpine Club, 23. Savile Bow, W.. 8.30 p.m. 

Mr. J. A. Parker, "The Pyrenees.*^ 
Photographic Society, 35, Russell Square, 
W.O.. 7 p.m. Dr. C. E. K. Mees, "Tone 
BeproducLLon in Photography" (Hunter 
and Driffield Memorial Lecture) 
WiDNUDAT, Mat 7 . Literature, Royal Society of. 

2, Bloomsbury Square, W.C., 5 p.m. 
Electrical Engineers, Institution of. Vic- 
toria Eiiibankment. W.O., 6 p.m. (Wire- 
less Section). Mr. L. C. Pocock. "Faith- 
ful Reproduction of Radio Telephony." 

University of London, King's College, 
Strand. W.C.. 5.30 p.m. Sir Halford 
Mackinder. " The Communications of 
the Empire." 

Public Analystb, Society of, at the 
Chemical Society, Burlington House, 
Piccadilly, W., 8 p.m., 1, Messrs. J. H. 
Jjane and L. Eynoii, "Determination of 
Sugar in Urine by ineaiis of Fehliiig's 
Solution with Methylene Blue as In- 
ternal Indicator." 2. Mr. J. Coubidene, 
"Simple Forms of Hydrogen Electrode." 

3. Messrs. K. A. Williams and E. B. 
Bolton, "Note on the Recognition of 
Hydrogenated Oils." 4. Dr. A. T. 
Etheridge, "Estimation of Copper and 
Tin and Copper-Tin Alloys.'*^ 5. Mr. 
D. W. Steuart, "Notes on the Analysis 
of Milk Powders and Condensed Milks." 

Tbursoay, Mat 8 Electrical Engineers, Institu- 
tion of, Victoria Embankment. W.C., 
6 p.m. Annual General Meeting. 
Historical Society, 22, Bussell Square. 
W.C., 5 p.m. Miss £. C. Lodge, "An 
Episode of the Engli^ Rule in Gascony 
duHng tlie 13th Century." 

Child Study Soct^, 90, Buckingham 
Palace Road, S.W., 6 p.m. Annual 
Meeting. Address by the Chairman, 
the Hon. Sir John Cockburn. 
Mechanical Engineers, Institution of 
(Graduates’ Section, N.W. Branch), at 
the Engineers’ Club, Albert Square, 
Manchester. 7.15 p.m. Mr. O. Eatough. 
''The Manufacture of Worm Gearing-" 
Boyal Institution, Albemarle Street, W.l. 
6.15 p.m. Mr. F. Balfour Browne, 
" Social Life among Insects.*' (Lecture 


Iren and Steel Institute, at the Inetitu- 
tton of Civil Engineers, Great George 
Street, S.W., 10.30 a.m. Annual Mm- 
ing. i. Piwdeiitial AddroM by Sir 
rniUmm Ellis. 3. Mr. J. P. Bpdson, 
**Oontinuous Bolling MlUst their growth 
and developaaunt." 2, llessrs. J. K. 
. Andrew and Hyman, "High temper- 
ature growth Sf.speeial Oast Irons." 

8.30 p.m. 4. MemHr; F. 0, Thompson and 
W. X. W, MOSistM, *'The PlMtlo As- 
forasi^ of a ana r Iron." 5. Mr. 
(FHgitI "The sHsot of oold-work upon 



.the density of a Iron." 6. MMnu,0. A. 
Edwards and L. P. Pfsii, "The produo* 
tiou of large Crystals by anuealing 
Strained Iron." 7. Messrs. A. Westgreu 
and G. Phragmen, "A-Bay Studies on 
the Oiystal Structure of Steel." Part 
IT. 

University of London. University College. 
Gower Street, W.C., 5.30 p m. Senator 
Prof. A. Crippico, "Lirioi italiani con- 
temporanei.’^ (In Italian). 6.15 p.m. 

Prof. J. E. G. de Montmorency, 'The 
History of Leagues of Nations." 
(Lecture 1.) 

At King's College, Strand, W.C.. 5.30 p.m. 
Mr. A. del Re. " English Influences in 
Italian Literituro during the 18th 
Century.' (Lecture 1.) 

5.30 p.m. Senor Don Jos6 Castellejo. 
" Education in Spain— its Organisation 
Problems, and Attempts at Reform." 
(Lecture III.) 

Auctioneers* and Estate Agents* Insti- 
tute. 34, Bussell Square, W.O., 3 p.m. 
Annual General Meeting. 


Feioat. Mat 9 . Chadwick Trust, at the Rotal 
SociiTT OP Arts, John StreA, Adelphi, 
W.C., 5.15 p.m. Prof. MacBride, "Some 
Causes of a C3 Ponulation." 

Boyal lustitutiou. Albemarle Street. W.. 
9 p.m. Prof. V. F. K. Bjerknes, "The 
Forces which lift Aeroplanes." 

Iron and Steel Institute, at the Institu- 
tion of Civil Engineers, Great George 
Street. 6.W., 10.30 a.m. Annual 

Meeting oontinned. 1. Mr. W. Dryssen, 
"Beoovery of Waste Heat in Open 
Hearth Practice." 2. Mr. J. Seigle. 
"Theoretical considerations respecting 
certain features in the working and effi- 
ciency of Reversing Regenerators." 
3. Mr. K. Honda. "On the Forging Tem- 
perature of Steels." 4. Messrs. K. Honda 
and K. Takahasi, "On the Indentation 
Hardness of Metals." 5. Messrs. A. L. 
Noebury and T. Samuel, "Experiments 
on the Brinell-tensile relationship." 

2.30 p.m. 6.- Messrs. G. S. Bell and C. H. 
Adamson, "Trausverse test bars and 
Engineering Formulce. ' 7. Messrs. E. W. 
Colbeck and D. Hanson, “The Widen- 
ing of Silioo-Manganese Steels." 8. Mr. 
D. J. MacNaughtan, "Hardness of Eler- 
,tro-depoHited Iron. Nickel, Cobalt 
and Copper." 9. Messrs. L. Atchison 
and W. L. Johnson, " Notes on the 
testing of Metal Strip." 10. Mr. W. N. 
Hiudley, " Gome effects of the pene- 
tration of Arsenic and Sulphur into 
Steel." 


Astronomical Society, Burlington House. 
Piccadilly, W., 6 p.m. 

Physical Society, Imperial College of 
Science, Gouth Kensington, S.W., 
5 p.m. 

Malaoological Society, at the Linnean 
Society, Burlington House, Piccadilly, 
VT . 

Aeronautical Engineers. Institution of, 
Engineers* Club, Coventry Street, W., 
6.3a p.m. Captain W. H. Sayers, "Some 
Possible Future Developments in Aero- 
nautics." 


Mechanical Engineers, Institution of, 
Storey's Gate, Westminster, S.W., 6 


p.m. Mr. • B. W. Allen, " Irrigation 
Pumping Machinery " (Geiira Scheme). 

Sanitary Institute, Town Hall. Tunbridge 
Wells, 6 p.m. 1. Mr. W. H. Maxwell, 
"Tunbridge Wells Undertakings": 
"Water Bdaring Strata in and around 
Tunbridge Wells" ; "Bainfall ai^ 
Drought in 1921." 2. Dr. F. 0. 

Linton, "Child Welfare Work, retro- 
spective sSnd prospective." 

Photographic Society, 35, Bussell Square, 
W.O., 7 p.m. Mr. B. Park, "noturs 
Making in the Pyrenees and the UUle 
known Bepnbliq of Andorra: by Mule 
and Motor." 

Saturdat, Mat 10 .s Boyal Institution, Albemarle 
Street, W., 3 p.m. Dr. F. A. E. Crew, 
"Herdity and Sex.*' 
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NOTICES. 



NEXT WEEK. 

Wednesday, May 14th, at 8 p.iii. 
(Ordinary Meeting.) F. C. Ingrams, Presi- 
dent of the London Fur Trade Ansociation, 
“ Furs and the Fur Trewle.” Ernest Poland, 
Vice-President of the London Fur Trade 
Association, will preside. 

Further particulars of the Society’s 
meetings will be found at the end of this 
number. 


NINETEENTH ORDINARY MEETING. 

Wednesday, April 30th, 1924 ; Mr. 
Harry Gosling, C.H., M.P., Minister of 
Transport, in the Chair. 

The following candidates were proposetl 
for election as Fellows of the Society 
Archibald, John Smith, Montreal, Canada. 
d’Erlanger, Baron Emile Beaumont, London. 
Drake, William Alien, Dayton, Ohio, U.S.A. 
Flavelle, Sir Joseph Wesley, Bt., Toronto, Canada. 
Fleming, Alfred, Soiithsea, Hants. 

Garrigues, H., Copenhagen, Denmark. 

Hodges, Gordon, Tendon. 

j7.od, Edwin Gilbert, .lohaiinesburg, Transvaal, 
South Africa. 

Lynn, Scott, Mem.A.l.E.E., Toronto, (’auada. 
Nicholson, lleginald, M.B.E., Midhurst, Sussex. 
Rai, H., Indore, Central India. 

Whitby, Thomas Broom, Nottingham. 

Williams, Frederk; N., Shreveport, Louisiana, 
U.S.A. 

The following candid^tCH were duly elected 
Fellows of the Society i- - 
Aisinman, Dr. Semion, Paris, France. 

Crichton, Alexander, New Brunswick, Canada. 
Faxul, Mehr Ali, L.C.E., A.M.T.E., Hyderabad, 
Deccan, India. 

Fern, William G., London and South Africa. 
Mepbam, Geoige S., St. Lojis, Missouri, U.S.A. 
Miolte, Willem Frederik, Bulawayo, South Africa. 
Moll, Thomas, Bedford. 

Parsons, Frederick, Massachusetts, U.S.A. 
Robertson, James Alexander, O.B.E., J.P., 
CieTeleys, via Blackpool. 

Rtisk, Professor Rogers D., M.A., B.S., NapervUlc, 
Illinois, t7.8.A. 


A pai)er on “ The Victoria Dock District 
and its Roads ” was read by Brigadier- 
General Sir Henry Maybury, K.C.M.G., 
C.B., Director-General of Roads, Ministry 
of Transport. 

The paper and discussion will he published 
in a subsequent number of the Journal, 


INDIAN SECTION. 

Friday, May 2nd, 1924 ; Sir Thomas H. 
Holland, K.C.S.T., K.C.I.E., D.Sc., F.R.S., 
in the Chair. 

A paper on Chemical Research in 
India ” was read by Dr. Jocelyn F. 
Thorpe, C.B.E., F.R.S., Professor of 

Organic Chemistry, Im}X)rial College of 
Science and Technology. 

The paper and discussion will be published 
ill a subsequent number of the Journal. 


EXTRA MEETING. 

Monday, May .5th, 1924 ; Sib Herbert 
Jackson, K.B.E., F.R.S., in the Chair. 

A pa|)er on “ Photography in Industry, 
Science and Medicine ” was read by Mr. T. 
Thorne Baker. 

The paper and discussion will be published 
in a subsequent number of the Journal, • 


PROCEEDINGS OF THE SOCIETY, 

INDIAN SECTION. 

Friday, February 15th, 1024. ' 
Lord Meston, K.C.S.I., LL.D., in the Chair. 

Tbs Gbaibmak, in introducing the reader of 
the paper, said they would probably suspect him 
of some exaggeration when he said that it was 
now 50 years since SirjRiohard Danejehtered the 
Punjab as Assistant Commissioner. He com- 
menced in 1874 that long and distinguished oaieer, 
which incidentally had the effect of endearing 
him, almost beyond any man of hi^ time, to the 
people of the l^njah. In 1808. he beoam Cm- 
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minioBer of the North India Salt Revenue, an^, 
OfiBoe which, in thoee days, wae regarded as one 
of the tery few eineoaree in India. In Sir Riohardlif 
hande, however, it soon ceased to be a sinecure. 
He took up the work with his accustomed Ml 
and changed it into a live appointment,* indeed!, so 
live that when in 1007 the office of Inspeotan>< 
General of Excise and Salt for India was created 
there was obviously only one man to fill it. Sir 
Riohsrd Dane had acquired a command of the^ 
subject which was available in the hands of^no 
cither person in India at that time. He set to 
woric on that post again with the same zeal and 
assiduity that had endeared him to his colleagues 
in other capacities.' The speaker did not- think 
the Government of India realised at the time^ 
althcragh it did realise later, the economies 
which Sir Richard Dane was able to enforce in 
his control of the combined offices, the enormous 
stimulus he gave to the revenue, and the infiuepce 
that he had on the extremely difficult subjects 
oonneoted with Excise which were then, as now, 
the focus of controversy. In 1009, however, the 
Procrustean rule of age came into operation, and 
Sir Richard Dane had to go. He did not think 
Sir Richard Dane's labours in India were altogether 
uninterrupted by lighter pursuits, and he dared say 
OB an aftmoon like the present, Sir Richard Dane . 
often thought longingly of the trout streams and 
ih^ tiger jungles that insisted on forcing themselves 
in his way during his arduous searches for. pew 
salt Muroes. But he retired, not, however, to 
sit at home and to flog the rivers of his own beloved 
country, which he had done with considerable 
Bttooess, but to find a new sphere in which his 
remarkable genius could manifest itself. Within 
a lew years of his retirement, China found itself 
looking over the world for someone to carry on 
the task and maintain the extraordinarily high 
standard set by Sir Robert Hart. Obviously, 
in Europe, there was only one man who could do 
this, and so Sir Richard Dane had to put on his 
harness again and go out East once more. His 
career in China was too recent and too well-known to 
require any eulogy that afternoon, but here he 
was, having 'finished his experiences in China and 
in India, and he had come to talk to the Society 
OB a subject of which he feared few of those present 
knew very much. He would at once ask him to 
read his paper. 

The paper read was : — 

THE MANUFACTURE OF SALT 
IN INDIA.* 

. By Sib Riohabd M. Pans, K.C.I.£.r - 

Commissioner, North India Salt Revenue, 

1898-1907, and Inspector-General of Excise and 
Salt for India, 1907-1909. 

In a pamphlet, published in 1884 for 
the International HMth E^bition' aad 
for the Roy8^ Society 6f Arts, Mr. Manley 

• Burma Is not included. 


made the statement that the salt produoad 
in India, whether from washing aalt-aoil, 
or from the mines in the Salt Range in the 
Punjab, or from the evaporation of sea- 
water on the coast, was, and is still, of an 
inferior character, more or leas dirty in 
colour, and containing from 10 to 12 per 
cent, of impurities.” The statement, 80 
far as Punjab rock-halt is concerned, is 
incorrect ; as this salt, though it is usually 
pink in colour, is as pure as Engjiah salt. 
Much of tho salt made in Rajputana also 
is of very good quality ; and in some places 
in the Pmvince of Sind perfectly pure 
naturally-formed salt can be collected. It 
is, however, the case that, except in the 
north-west of the country, India is not 
well-provided with good salt ; and the salt 
made from sea-water by solar heat on the 
coasts of Bombay and Madras has not, 
up to the present time, been as good as 
sidt made from sea-water by the same process 
in other coiuitries. 

In the South of India salt appears to 
have been made from sea -water by solar 
heat from time immemorial. The populous 
Provinces of Bengal, Bihar and Orissa 
were also, in former times, supplied with 
salt made locally on the sea -coast. The 
climate of Bengal is, however, too moist, 
and the density of the sea-water in the 
Bay is too low to permit of the manu- 
facture of salt by solar heat. Low-lying 
areas were flooded with sea-water ; and, when 
the water dried up, a saline efflorescence 
was formed. This efflorescence, with the 
saline mud and sand below, was collected : 
fresh sea-water was passed throu|^ it| 
and the strong brine so obtained was boiled 
down until salt we» precipitated. 

In the interior of the country the 
Rajputana sources were worked, and Punjab 
rock-salt, lying on or near the surface, was 
excavated ; but transportation was so 
costly and difficult that salt, made locally 
from saline earth and from subterranean 
brine, was used whenever it could be 
obtained, however impure it mi^t be. 
Under Native rule a revenue from salt 
appears to have been derived, mainly from 
transit duties, which, were oolleeted at 
barriers established for the purpose on all 
important trade routes. The taxation was 
progressive : at each barrier that the 
transporter arrived at duty had to be paid 
again ; and this system added materially 
to the diflioulty and cost of transportation, 
and helped to stimulate local productloii. 
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The manufacture of salt in India, es-. 
pecially in the Upper Provinces, has been 
so profoundly modified by the policy of 
the East India Company and of the Govern- 
ment of India under the Crov^n, that any 
account of manufacture must largely be a 
description of that policy* In the early 
days of British rule, the possibilities of salt 
as a source of revenue attracted the attention 
of the Company’s servants in Bengal : 
and, in 1780, Warren Hastings established 
a monopoly of the production and sale of 
salt, on behalf of the Government, in 
Bengal, Bihar and Orissa. Government 
agencies were established in Orissa and in 
the coast districts of Bengal : the agent 
made advances to the salt -makers and 
purchased the manufactured salt from them 
at fixed prices ; and the salt so purchased 
was sold to the public on behalf of the 
Government. The 83 rBtem ensured the 
production of a supply of salt, which was 
considered by the Government to be adequate 
for the needs of the populatioq, and 
appears to have been well-suited to the 
circumstances of the time : and for 50 years 
after the establiRhment of the monopoly 
no serious question appears to have been 
raised as to its propriety. After the with- 
drawal of the Company’s monopoly of 
Indian trade, foreign salt appears to have 
been carried to Calcutta for sale as early 
as 1818-19 : but the quantity for many 
years was small. In 1836-36 the quantity 
of salt made locally under the monopoly 
was 162,000 tons, and the quantity of 
foreign salt imported was 10,000 tons 
only. The foreign salt at this time was 
brought by Arabs in their dhoWs from 
Muscat and the Red Sea : the Government 
did not encourage the importation, and 
English salt merchants took no part in 
the trade. In 1846-47, however, a deter- 
mined attack was made on the monopoly 
by the English salt merchants and by the 
press. The salt made was bad, as no im- 
provement appears to have been found 
possible in the native methods of manu- 
facture. The taxation was high, and the 
salt was very dear; eaid it was urged 
that the monopoly was a form of trading, 
and was, therefore, a violation of the con- 
ditions of the Company’s Charter. Under 
pressure of thia attack the stringency of 
the monopoly was relaxed ; and the manu- 
facture of salt by private individuals, 
under a system of Excise, was permitted 
both in Bragal and Orissa. The duty also 


was reduced ; and greater facilities appear 
to have been given to importers of foreign 
salt, as after this the imports rose rapidly. 
In 1861-62 they amounted to 110,000 tons. 

In Bengal attempts were made by private 
individuals from time to time to make 
salt for sale, on payment of the Government 
duty, but they were unsuccessful. In Orissa 
manufacture was found to be profitable, 
and was carried on for many years. 

The monopoly survived imtil the Govern- 
ment of India was assumed by the Crown ; 
but, in 1862, it was decided to abolish it 
and to leave the supply of salt to the three 
provinces entirely to private enterprise. 
The agencies were gradually abolished. 
In the three years ending with 1873-74, 
when the monopoly stocks were exhausted, 
the average quantity of foreign salt annually 
imported was 276,000 tons ; and 78 per 
cent, of this was En^'sh salt. 

The territory which the Company acquired 
in 1801 and 1803 to the north-west of 
Behar (now forming part of the United 
Provinces) was supplied with salt from the 
Nuh and Sultanpur salt works in what 
are now the Gurgaon and Rohtak districts 
of the Punjab, from works in the Native 
State of Bhartpur, and from local works 
for the manufacture of earth-salt. Some 
salt also was imported from the Sambhar 
Lake. For more than 30 years salt in this 
territory was taxed by the company as 
an item on an Inland Customs Tariff, 
very much in the way in which it had been 
taxed under Native rule. The collection 
under this system of anything more than a 
nominal duty upon locally-made earth-salt 
was found to be impractioable. The revenue 
derived from a number of articles on the 
Customs Tariff was insignificant : while 
the collections on imported salt from 
Bajputana formed the most important 
item in the total Customs revenue. In 1834, 
therefore, it was decided to abolidi the 
Inland Customs Houses ; to prohibit the 
manufacture of alimentary salt east of the 
Jumna ; and to collect import and export 
duties on salt and on some other articlea 
at a Customs Line established along the 
southern and western border of British 
territory. In 1838 it was found neceseary 
to relax for a time the prohibitiotk of the 
manufacture of earth-salt. But in 1848 
full effect was given to the new poli<^- 
All goods, except salt, auger and oottotfi 
were exempted from taxatimi : the-maau^ 
facture of earth-salt in the territory ^within 
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the Customs line was made illegal, nnd 
smugging was made a criminal offence. 

After the annexation of the Punjab, the 
Line was carried along the south of thAt 
Province to the Indus, and thence aldhg 
the left bank of that river to Torbela at 
the eastern limit of the Peshawar 
district. In 1856-56 the cotton duties were 
abolished, but the Line was extended tb 
incdude the greater part of the GentrAl 
Provinces : and, in 1867, it was further 
extended round Berar. 

The Line was at this time amostnothble 
landmark. It ran from Torbela to a point 
on the Mahanadi, a distance of 2,472 miles ; 
and was guarded by an army of 12,011 
officers and men. Consignments of salt 
and sugar were liable to examination when 
they entered the jurisdiction of the Line, 
which was a zone 10 to 15 miles in width, 
and were examined at the posts open 
for trade and traffic, all of which were under 
European supervision. Wherever it was 
possible, a hedge was cultivated so as to 
form a natural barrier ; and in places 
the hedge thus formed was impenetrable. 

Within the area thus ringed in, (which, 
after the annexation of the I^vince, 
included Oudh), the manufacture of earth- 
salt was suppressed. In the Agra and Oudh 
Provinces suppression was effected with 
much difficulty. The salt -makers abandoned 
their hereditary avocation with reluctance ; 
and the difficulty of suppression was in- 
creased by the existence of an important 
saltpetre industry. A factory for the manu- 
factiire of crude saltpetre serves equally for 
the manufacture of earth-salt. Ih time, 
however, by the employment of large 
preventive establishments, suppression was 
effected. In Oudh, where the locally-made 
earth-salt had a high reputation, and 
imported salt was dear owing to the high 
cost of transportation, the policy of suppress- 
ing the local industry was sharply critiofeed 
by the Chief Commissioner in 1867. The 
manufacture of earth-salt was accordinf^y 
again permitted under a system of Excise 
in the Unao district of Oudh andu the 
Jaimpur district of the Agra Province : 
and an Act was passed to legalise the experi- 
ment. The sAk, when poade, was, however, 
found to be so inferior to the Btiartpur 
and Sultaapur sake, which were then in 
general use;. that the^aunpitf. salt htid to 
be destroyed, and tho ;Unao ialt 'Wast-^is* 
posed of withlgreat diffieuky. Manufaotilm 
was, therefore, diseontintiedelter one steedP. 


The establishment of the Customs Lino 
produced a large increase of revenue : 
and, in 1859, the taxation of salt in the 
Upper Provinces was raised to the rate in 
force in Bengal, Behar and Orissa. But 
tlie Line, though it involved less harassment 
of the people than the system of Inland 
Customs taxation which preceded it, was 
a great obstruction to trade and tiaffic |. 
and supervision, however dose, could not 
entirely prevent the occurrence of cases 
of oppression. Within the Line also salt was 
undesirably dear. It was felt, moreover,, 
to be inequitable that salt should be taxed 
so much more highly in Upper India than 
it was in Madras and Bombay, In 1861 
the salt duty in the Upper Provinces was 
3 Rs., and in Bengal it was 3 Rs..4a8. per 
maund of 82 ^ lbs. In Madras and Bombay 
it was 1 B. 4a8. por maimd. These con- 
siderations led to the abolition of the Line 
and the equcdisation of the salt duties 
throughout India. The Line was actually 
abolished in 1879 ; but the policy was 
foreshadowed ten years earlier, when, in 
the Review of the Annual Report of the 
Inland Customs Department of 1868-69, 
the Gfovemor-General observed that '*the 
object to be aimed at was the equalisation 
of the price of salt throughout India.’* 
Control of the Inland Customs Department, 
which up to this time had been exercised 
by the Government of the United Provinces, 
was transferred to the Government of 
India : the management of the mines in 
the Salt Range was transferred from the 
Punjab Government to the Department ; 
and the Sambhar Salt Lake was leased by 
the Government from the Native States 
of Jodhpur and Jaipur, to which it belonged. 
For some years after the lease of the lake, 
the Government officers there posted merely 
supervised the manufacture and sale of 
salt : and duty was collected on the salt 
when it crossed the Customs Line. As 
transportation was difficult and expensive, 
and the transporters were harassed by the 
transit duties which were collected en route, 
the ;trade in Sambhar salt did not develop 
rapidly. In the five years ending with 
1868-69, 43,000 tons of Bhartpur salt, 
31,000 tons of Guiigaon and Rohtak salt, 
20,700 tons of Sambhar s^t, and 11,400 
tons of Didwana salt^ were transported 
annually across the Line into the United 
Frovittces and the Punjab. In the nine 
years ending with 1877-78 the annual im- 
ports of Sambhar salt rose to 29,800 tons. 
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And the imports of Bhartpur salt fell to 
•37,000 tons. The imports of other salts 
did not materially vary. When Sambhar 
was linked by railway with Delhi and Agra 
in 1876, opd arrangements were made to 
supply salt direct .from the lake to traders 
in the United Provinces, the superiority 
of the lake salt began to tell. The con- 
struction of railways and the imposition 
of an uniform salt duty irrespective of 
quality, a measure which is more expedient 
than just, were important contributory 
causes of the destruction of many of the 
less valuable salt sources in Upper India. 

By 1876 the abolition of the Customs 
Line was decided on. In the debate in 
Council on the Inland Customs Act of that 
year. Lord Northbrook said that the Lone 
was recognised to be *'a great evil,” and 
that he anticipated with confidence the 
completion of arrangements which would 
permit of its abolition. The salt sources of 
Didwana, Pachbadra, Falodi and Luni in 
Jodhpur and Kachor Rewasa in Jaipur 
were accordingly leased from the Barbara ; 
and agreements were negotiated with other 
Native States in Rajputana and Central 
India, which provided for the closure on 
payment of compensation of xmimportant 
salt sources, and for the restriction of the 
outturn of others, which were left open 
under the mcuiagement of the Barbara : 
for the suppression of the manufacture of 
eai*t.h-salt, and for the abolition of transit 
duties and of all restrictions upon the trade 
in salt, on which duty had been paid to the 
Government of India. 

The Bhartpur salt works were closed by the 
Maharaja in 1876-77. He was unwilling to 
lease the works to the British Government, 
and said, with truth, that Bhartpur salt 
could not compete with Sambhar under the 
conditions which had been created by the 
construction of the railway, and by the 
abolition of the transit duties. Compensation 
was paid by the Government of India to 
the salt-makers. The Maharaja receives an 
assignment of Rs. 160,000 a year from the 
salt revenue ; and salt, upon which duty hiw 
been paid to the Government of India» 
is consumed in the State. If the works had 
been leased, it is practically certain that 
they could not have been profitably worked ; 
but the closure of works, which were at 
the time, and" probably had been from 
rime immemorial, the principal source of 
supply for the Agra Province, was a note- 
worthy incident. 


i The duty on salt in Madras and Bombay, 
which had . been raised to 1 R. ISas. in 
1869-70, was raised further to 2 Rs. Sas. 
in, December, 1877 ; and, in July, 1878, 
th^. Government directed that this rate 
^ duty should be adopted throughout 
India. The sugar duties were remitted 
from 1st April, 1878. The Customs Line 
Fas removed soon afterwards, but a line 
of posts along the Indus was maintained 
until 1896 to exclude Kohat rock salt 
from the cis -Indus districts. 

Of the five minor sources leased from 
Jodhpur and Jaipur only Didwana and 
Pachbadra are worked. The salt -makers 
at Kachor Rewasa were unwilling to make 
salt for sale to the Government of India. 
Falodi and the Luni were worked for a 
time ; but without railway communication 
it was found to be impossible to work 
them profitably. The Luni, therefore, was 
closed in 1887-88, and Falodi in 1897-98. 

The works at Nuh in the Gurgaon district 
failed almost immediately after the adoption 
of this policy. Over 18,000 tons of salt 
were taken over by the Northern India 
Salt Department (which took the place of 
the Inland Customs Department), but 
nearly all of it had to destroyed as 
unsaleable. The Sultanpur works, though 
they are on a branch of the Rajputana 
Malwa railway, were practically destroyed 
by the competition of Sambhar salt before 
the end of the 19th century. 

As a set-off against this destruction of 
salt sources, two important groups of new 
salt works were opened in Western India. 
In 1876, after the construction of Ihe 
Bombay Baroda Railway, Sir C. Pritchard, 
who was then in charge of the salt adminis- 
tration in Bombay, concentrated the manu- 
facture of salt, which was scattered along 
the shores of the Lesser Runn of Cutch, at 
Government works at Kharaghoda. The salt 
made is good, and the works now play a very 
important part in the supply of Upper India. 

In Sind, also, when the Salt Department 
was reorganised and the suppression of 
the manufacture of earth-salt was under- 
taken in 1878, some other salt had to be 
provided to take the place of the oarth-salt, 
which was iqp to this time the salt oommoniy 
used in the greater part of the Province. 
New works were, therefore, estaUished on 
the Moach Plain near Karachi by Mr. 
Maiiry, of the Bombay Salt Department; 
aad the greater part of the salt consumed 
in Bind is obtained from these works. 
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By these measures the arrangementa 
for^ the manufacture and supply of salt, 
throughout India were placed substantially 
upon their present footing. The policy of 
the Grovemment, . as laid down by the 
Secretary of State in 1881, is to permit thf, 
freest possible competition between the 
different kinds of salt ; euid, so long as an 
adequate supply of salt is assured, thia 
policy unquestionably conduces to the 
interest both of the people and of the 
Government. In the competition quality 
and cost are usuaby the determining factors ; 
but sometimes success is determined by 
preference. People who have been 
accustomed to consume sea -salt • are very 
unwilling to use any other ; and many other 
instances of preference, some of which 
appeetr to be unreasonable, can be given. 

The south of India, Berar and the 
greater part of the Central Provinces 
are supplied with Bombay and Madras 
sea-salt. Bengal and Assam are supplied 
entirely with foreign salt, and Behar also 
is supplied mainly with this salt. Orissa, 
where the local salt-boiling industry was 
suppressed in 1889, is supplied largely 
with Madras salt, but partly also wit^ 
foreign salt. Kohat salt, excavated from 
quarries which are in private ownership, 
is consumed in the trans-Indus territory ; 
but the Punjab, the United Provinces, 
Rajputana^ Ctotral India, and part of the 
Central Provinces are supplied from the 
Punjab mines, the three Rajputana sources 
and the works on the Lesser Runn of 
Outoh ; and all those sources are under 
direct Government management. About 
8,000 tons of salt are produced annually 
at the quarries in the Native State of 
Mondi in the Himalayas, the Sultanpur 
works fmd the few works that were not 
closed in Native States in Rajputana and 
Central India ; but this contiibution 
comparatively insignificant. Sind also is 
supplied from sources which- . are under 
direct Government management. 

The trade in salt is encouraged. Foreign 
salt can be bonded without payment of 
. duty in public warehouses : in Bombay 
and Madras credit for payment of the duty 
is allowed to merchants executing a bond 
and depositing adequate security ; * and ^ 
Northern India and at Kharaghoda a so* 
called Throu^ Tr.%ffieH9yBtem ^ been niost 
efficacious in reducing the price of salt 
to tte consuiter. Under this system traders 
are able to obtain salt dic^ from t(ie- 


soiirces without the intervention of middle- 
men, by depositing the price and duty and 
a small fee for bagging and clearance in 
any , Government treasury or authorised 
Post Office, and by sending a receipted 
indent with a supply of bags to the officer 
in charge of the source. Before the war 
over 2,500 dealers purchased Punjab rock- 
salt, and about 2,000 purchased Sambhar 
and Paohbadra salt, direct from the sources ; 
and in the nine years that I was Salt Com- 
missioner only one of the thousands of 
transactions that took place formed the 
subject of legal proceedings. 

In the three years ending with 1921-22, 
the total annual outturn of salt in India 
was 1,454,000 tons ; and Boinbay and 
Madras sea-salt represented 58 per cent, 
of this total. The larger quantity of salt 
is produced in Madras. The present 
normal annual output of salt in Bombay 
is about 370,000 tons ; in Madras it is about 
450,000. But in Madras, with its large 
population and high rate of consumption 
per head, salt is made mainly for local 
consumption ; and only about 54,000 tons 
a year are exported to the adjacent parts 
of Orissa, the Central Provinces and tho 
Native State of Haidarabad. From Bombay, 
on the other hand, about 70 per cent, of 
the salt produced is exported for con- 
sumption in British districts and Native 
States outside the Presidency. 

Much, if not most, of the salt made in 
both Presidencies contains 15 per cent, 
or more of zxiagnesic salts, moisture, dirt 
and other impurities. The manufacture of 
salt by the evaporation of sea-water by 
solar heat may be a very crude process, and 
may also be a skilled industry ; and up to 
the present in India it has not been found 
practicable to produce first-class sea-salt. 
But where the two kinds of salt meet in 
competition, Bombay salt is preferred. 
For many years Bombay salt has been sent 
by sea to Malabar ; but, in or about 1890, 
after the construction of the Southern 
Mahratta railway, it displaced Madras 
salt in the Native State of Mysore and the 
Deccan districts of the Madras Pr^dency. 
The superiority of Bombay salt appears to 
be due partly to natural advantages and 
partly to a difference in administrative 
metluxls. 

In Bombay, with the exception of some 
Government works at Dharaana in Qujarat, 
all the important sea-salt works are con- 
centrated jn, the vicinity, .of Bombay. 
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The works are in creeks, where they are 
protected from the sea ; and are mostly 
below the level of high tides, so that the 
reservoirs and pans con be filled by flow, 
and very little lifting of the brine is * 
necessary. In Madras the works are scattered' ' 
along- the East Coast from Qanjam to 
Tinnevelly ; and there are wide differences 
between the works in the matter of climatd, 
soil and brine supply. Uniformity of treat-* 
ment is, therefore, impossible. The coast 
line does not appear to be specially suited 
for salt manufacture. The soil in many 
places is sandy, and it is difficult to prevent 
sand from being scraped up in the pans 
in admixture with the salt. Much lifting 
of the brine also is nocossaiy ; and this 
does not conduce to the manufacture of 
good salt. 

In neither Presidency is there a separate 
Salt Department. In Bombay salt is com- 
bined with Customs and Excise. Until 
1917-18 there was a Collector of Salt 
Revenue ; but the Collector had certain 
Customs and Excise duties, to perform. 
The appointment has now been abolished : 
the Commissioner of Customs, Salt and Ex- 
cise has been placed in direct charge of the^ 
production and distribution of salt : and 
the Excise and Salt staffs have been 
amalgamated. In Madras there is a com- 
bined Excise and Salt Department. 

In Bombay, except at Dharasna, the 
manufacture of sea -salt is a private industry 
carried on under license ; and the functions 
of Bombay Salt Officers are confliied to 
seeing that salt made is properly stored, 
and that duty is paid before it is removed 
from the store. The manufacturers, many 
of whom are capable business men, are 
allowed to manage their works in their 
own way : the salt made is their property ; 
and the prices at which it is sold are flxed 
by them with the purchasers without 
Government interference. In Madras, on 
the other hand, the Government take a 
direct part in manufacture. For ' many 
years there was a complete Government 
monopoly of the purchase and sale of salt; 
Then for a few years manufacture under^ 
a system of Excise was tried. This was held 
to have failed : jand a conjoint system of 
Monopoly and Excise was introduced in 
1888. At some works salt is made under 
the supervision of Government offioert ' 
for sale to the Government. At others {it- ' 
is made and sold by private individuidip 
on payment of the fixed duty. After soriib^ 


years at some of the works a system of 
modified Excise was introduced. Under this' 
system a licensee is permitted to make 
salt for sale, but the Government has the 
option of purchasing the whole or part 
of the salt manufactured at a specified 
price. There are, therefore, three different 
systems at work at the same time. The 
Government and the Board of Revenue 
liave made many attempts to improve the 
quality of the manufactured salt, but their 
efforts have not up to the present been very 
successful. A combined Excise and Salt 
Department is not well qualified to handle 
the subject. It is impossible to expect 
an officer, who has been employed upon 
Excise work in the interior of the country 
during the best years of his life, to develop 
into a salt expert when he is placed in charge 
of factories on the coast ; and in a combined 
Department cases of this kind must fre- 
quently happen, even if they are not actually 
the rule. Tho association also of salt with 
Excise has resulted in imnecessary pre- 
ventive zeal ; and manufacturers are 
hampered in their business and the quality 
of the salt manufactured is impaired by 
the unnecessary stringency of tho regulations 
enforced to protect the revenue. 

It is remarkable how little Indian -made 
salt is sent to Calcutta for sale, though 
Bengal is now supplied mainly with sea- 
salt made in other countries. For many 
years some salt has been sent from Bombay 
to Calcutta, but the trade shows no tendency 
to expand. In the throe years ^ding 
1873-74, the average annual export was 
16,000 tons ; at the beginning of the war 
it was 34,000 ; and in the three! years 
ending with 1922-23 it was 21,000 tons. 
In the past two years 38,000 tons of Madras 
salt have been exported (mainly, if not 
entirely, from Tuticorin) to Calcutta. In 
the south of the Presidency, where there 
is a long manufacturing season, it may be 
possible to produce salt suitable for the 
Calcutta market. 

The Punjab Salt Range ranks next ta 
^-Scunbhar as the most important salt source 
in Upper India ; and potentially it is 
perhaps the most important, ^s the supply 
of salt which" it contains is practically 
inexhaustible. The Mayo mine at Khewrah^ 
'from which the great bulk of tlie salt is 
excavated, is one of the largest salt nunes 
in the world ; and 800 men, women and 
children are at present- employed in. con- 
nexion with It. The Average annual output 
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of Punjab rook-aalt in the five years ending 
with 1921-22 was 165,000 tons ; and 86 
per cent, of this came from the Mayo mine. 
The mine is on the site of old Sikh workings, 
and, for some years after the annexation 
of the Punjab, salt was excavated by 
haphazeurd methods, as it had been in the 
time of the Sikhs, without either technical 
knowledge or any clear idea of the lie of 
the salt. But in or about 1871 Dr. Warth, 
a German chemist and geologist, whose 
services had been secured by the Govern- 
ment of India, was posted to Khewrah. 
Dr. Warth had some knowledge of salt- 
mining in Germany ; and, in 1872, he pre- 
pared the plan upon which the mine has 
since been worked. I have not been at 
Khewrah for at least 14 years ; but the 
following description of the working plan 
is, I think, substantially accurate. The dip 
of the salt seams is, approximately, from 
north to south ; and the strike is from east 
to west. The hill is divided into alternate 
sections of 40 feet and 25 feet along the 
line of .the dip. The 40 feet sections are 
the working blocks and the 25 feet sections 
are the pillars by wliich the hill is supported. 
The main entrance of the mine is a tunnel 
driven into the hill from east to west, at 
a right angle to the dip, until the salt is 
reached. The salt is excavated in large 
chambers, along the dip; in the 40 feet 
amotions, until it is worked out. No excava- 
tion, except tunnelling and shafts for 
ventilation, is permitted in the 25 feet 
pillars. The workings have been enormously 
extended, and the salt has been attacked 
from tunnels driven parallel to and at a 
lower level than the main entrance ; but 
1 think that I am right in saying that all 
workings are governed by the same broad 
principles. The excavat^ salt is brought 
from the workings to tram-lines in the 
tunnels, and is stacked there at convenient 
centres in wheeled trucks. These are 
dragged to the mine mouth, and from there 
are run down to the depot at the railway 
e^tiiXi on tram-lines. In former days the 
mining was done by men, and the salt was 
carried by women up the slippery pathways 
by the sides of the chambers to the tram- 
lines. Now a haulage engine, driven , by 
oompres8(9d air, is used to lift the salt to 
the tramways ; and« li^^' locomotives 
have taken the .place ot mifies to .dxag the 
trucks to the mine mouth, . 

The mantle of br. Wariih desoendad upon 
iir. Bolster, an Iririunan, who went to 


India as an usher in a school, and who 
exchanged the profession of teacher for 
a post in the Salt Department. He leaint 
' how to use a theodolite and to make surveys 
^^hnd plans of the workings, and he acquired 

sufficient practical knowledge of building 
to be able to supervise without any pro- 
fessional assistance the construction of 
masonry lining for the tunnels in the mine 
' and of houses for the European staff. 
For 30 years, with one short interval, 
when he was employed at Sambhar, he 
managed the mine as Superintendent and 
as Assistant Commissioner in charge of the 
Division with great skill and with unwearied 
enthusiasm. The heat at Khewrcdi*in the 
Btnnmer is very great, and 1 think 1 am 
right in saying that in the 'whole of his. long 
service Mr. Bolster did not once have 
long leave. 

Another mine is worked at Warcha 
to the west of Khewrah ; and a third 
mine has recently been opened at 
Kalabagh on the ri^t bank of the Indus, 
where the salt lies near the surface, and 
has been quarried from the time of the 
Emperor Akbar. These, however, are 
merely subsidiary sources of supply. 

Kohat rock-salt is also found in enormous 
quantities on and near the surface ; but 
it is inferior in purity, appearance and 
flavour to Punjab rock-salt, and is also more 
distant from the markets. It is, therefore, 
practically of no use for the- supply of 
Northern India cis-Indus.. About 22,000 
tons of this salt are excavated and sold 
annually in the trans-Indus territory. 

The Sambhar salt lake is situated in a 
depresrion in the schists of the AravalliSi 
When the lake is full the length from east 
to west is about 20 miles, and the width 
from 1* to 7 miles. In the hot weather, 
in a normal season, the lake dries up or 
recedes to a shallow pool in the centre. 
Under Native rule, and for some years 
after the lake was leased, surface • brine 
only was used ; and the manufacture of 
salt was entirely dependent on the character 
of the season. Manufacture commenced as 
soon as the weather permitted, and ceased 
when the brine receded so far that it could 
no longer be conveyed to the pans and 
kyars on the edges of the lake in the small 
channels, which were constructed annually 
^ for the purpose in the bed of the lake. 
'At this dm) large quanddes of salt formed 
Spontaneously in the lake bed. To facilitate 
this formadon, the surface brine was held 
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up in suitable places near the stoff^ge 
grounds by low enclosing walls, nuide 
annually of grass and mud; and within 
these endosures the salt was deposit^. 
As recently as 1894 the quantity of S|tlt 
manufactured in this way in a fair averqge 
year** is said to have been 37,000 tons 
at least. This ** Lake salt,’* as it was called, 
was inferior, to the salt made on the edges 
of the lake in pans and kyars, but it was 
good edible salt. 

** Pan salt ** is made by professional salt- 
makers in shallow evaporating pans, con- 
structed on the edges of the lake from the 
lake mud. These salt-makers contract \o 
supply scdt to the Department, and the salt 
is sold by the Department to the public. 
In former da,yB the pans were filled with 
surface brine, but in recent years sub- 
terranean brine, obtained from pits dug by 
the side of the pans, appears to have been 
commonly used. ** Pan salt ” is good, but 
is inferior to ** Kyar salt,” as it is small in 
grain and the crystals are less perfect. 

** Kyar salt ” is made under direct 
Government management by workmen em- 
ployed and pcdd, until recently, by Govern- 
ment officers. Contract labour has uqfr, 
I understand, been substituted. A kyar 
consists of several deep evaporation pans, 
which are protected from the lake waves 
by walls or embankments of rough masonry 
and mud. Brine is admitted to the pans 
to a depth, usually, of about 16 inches, and 
is slowly evaporated by solar heat. After 
extraction of the salt, the bittern from tjie 
pans is run back into the lake. Kyars are 
said to have been in use when the lake was 
leased, but this form of manufacture has 
been much developed since the lake 
been under management. ** Kyar salt ” 
is superior to ** Pan salt,” and the outturn 
is more certain. The tendency at present, 
therefore, is to rely more and more on the 
kyars. In 1921-22 Kyar salt formed "^6 
per cent, of the total outturn. 

A serious defect of Sambhar has been 
the precariousness of the supply. In 1892-93 
the monsoon rains were heavy, and t)^ 
weather in the manufacturing season whi^h 
followed was unfavourable. The total 
outturn of salt was, therefore, 3,300 tons 
only. In 1884-86 also there was a flo<^, 
and the outturn was 14,000 tons. On tne 
other hand, in 1883-84, which was a favor- 
able y6ar» the outturn amounted to 203,^1^ 
tons, and most of this must have been li^ 
and pan s^t, 1 v 


To fill the kyars in a season of short 
rainfall pumps have been used for many 
years ; and, since 1906, subtexraneen brine 
has been extensivelv used to supplenMint 
the surface brine, when the shortage of 
salt occurred during the war, important 
measures were taken to increase the out- 
turn of Sambhar. Brine reservoirs were 
constructed at both ends of the lake : and 
to ensure the maintenance of the brine 
supply at the eastern end, which is the 
more productive, a dam has been con- 
structed across the lake from north to 
south at a cost of £36,000. Low-lift pumps 
have been obtained from Europe, and to 
work the pumps the Settlement has been 
electrified. The arrangements for loading 
and transporting the salt by railway from 
the lake have also been much improved. 
The methods of mcmufacture have been 
revolutionised. The effect on the productive- 
ness of the lake and on the quality of the 
salt remains to be seen. 

Sambhar salt contains 96 to 97 per cent, 
of chloride of sodium. It is not as pure as 
Ffhijab rock-salt, but is preferred to it 
throughout a large area in Upper India. 
The outturn of the lake at present is about 
200.000 tons a year. 

Didwana and Pachbhadra are worked as 
subl^idiary sources to Sambhar. The 
popularity of Sambhar salt is so great and 
the cost of manufacture so low, that, if it 
were sold at cost price, the Didwana and 
Pachbadra sources would be destroyed. 
Sambhar salt is, therefore, sold, ahove 
cost price, at 4 annas a maund, and the 
other salts are sold below cost price : 
Didwana at 2 annas and Pachbhadra at 
la. 6p. per maimd. The profit on Sambhar 
covers the loss on the other salts. At both 
these sources salt is made entirely from 
subterranean brine. In the five years 
ending with 1921-22, the average annual 
outturn of Didwana salt was 14,:^ tons, 
and of Pachbhadra salt 33,400. 

The Kharaghoda works are a very 
important salt source. In the five years 
ending with 1921-22 the average annual 
outturn was 136,000 tons, nearly equal 
to the outturn of the Punjal> mines. 
salt is made . entirely from subterranean 
brine, obtained from wells sunk in the 
shore of the Lesser Runn of Cutch. The 
salt is made by professional sah-mahm, 
but the land is the property of the Oovem- 
ment, and. the salt is made for sale:' to 
Governnmt at a ..fixed price. The method 
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of manufacture is peculiar. Only one pan 
is used. This is filled with brine to a depth 
of four or five inches, and, after exposure 
to the sun for son^ days, salt begins to 
form. This, however, is not extracted, 
but is broken up and raked over. Fresh 
brine is then admitted, and the process is 
. repeated until the crop of salt is considered 
to be ready for extraction. This is usually 
in about five months* time from the date of 
commencement of manufacture. The salt 
is good, as the supply of brine is skilfully 
regulated so as tJ prevent the deposit of 
inferior salts. It forms in large hard 
lumps very free from moisture, and finds 
favour in places where there is a . moist 
climate. It is known in the trade as Baragra. 
The works are laid out so as to facilitate the 
storage and treuisportation by railway of 
the manufactured salt ; and the authorities 
of the Bombay Baroda railway have always 
taken a benevolent interest in the source. 

The works in Sind, in normal times, 
merely supply salt for consumption in the 
province, but Sind as a source of simply 
appeals to have great potential importance. 
The Moach Plain, about seven miles to 
the west of Karachi, on which the Maurypur 
works exist, is commanded by the sea, 
but the salt is not made from sea -water 
in the ordinary way, and the works appear 
to have been established on the Kharaghoda 
model. Embankments protect a portion 
of the foreshore between ordinary and 
spring -tide levels. At spring tides sea-water 
is admitted to this area and is allowed 
to sink into the sand. Pits are dug, and, the 
brine entering them, which is the sea-brine 
strengthened by leaching of the salt 
accumulated in the sand, is lifted and 
evaporated. Maurypur salt has a good 
appearance, with haxxl, well-formed crystals, 
veiy superior to any Bombay and Madras 
sea-salt that I have seen. There appears 
also to be no reason why sea-salt should"' 
not be made on the Moach Plain in the 
usual manner. Both the climate and the 
locality appear to be favourable. 

In the Thar and Parkhar district adjoining 
Rajputana there are numerous salt lakes, 
and at two of these lakes- there are large 
deposits of naturally-formed, salt of great 
Without a railway, however, these 
de^^ts cannot be utihsed.ior export. 

For nuuK) than SQy^if? the policy, which 
was adopted in the years 167641, was 
markably succsfiful. Drastic measures had ^ 
bean taken, but the people thmus^ut Upper * 


India were supplied in exchange with salt 
of a quality far superior to that to which they 
had been accustomed ; sEnd, in many places, 
owing to the construction of railways, salt 
;~was much cheaper than it had ever been 
before, notwithstanding the hi^ rate of 
duty that was in force. In 1889 a proposal 
to place all the Salt Departments under 
one head was considered by the Govern- 
ment of India, at the suggestion of the 
Secretary of State. It was seen to be a 
defect on the existing arrangements that 
the experience of one Department was not 
utilised in the others : and the equalisation 
of the salt duties and the importcmce of the 
revenue as a financial reserve of the Imperial 
Government were suggested as reasons in 
favour of the proposed arrangement. The 
Madras Government, however, urged 
strongly the inadvisability of depriving 
the Local Government of the control of 
the administration ; the advantages of local 
management were held to outweigh the 
drawbacks involved in the existence of 
several difEerent controlling authorities ; 
and the proposal was not approved. 

For many years there was no suggestion 
of any possible shortage of the supply. The 
rivalry between the different departments 
and the different sources ensured the issue 
of Government salt to the public at the 
lowest possible price. In some cases, owing 
to this rivalry, salt was sold below cost 
price, and revenue was needlessly sacrificed. 
This, however, was a small matter. As the 
population increased, the consumption of 
salt increased throughout India, and an 
increasing revenue was secured with such 
facility that on idea was not unnaturally 
created that nothing more remained to be 
done. Owing to the reduction which had 
been effected in Upper India in the price 
of good salt, the prevention of the illicit 
manufacture of inferior salt had become a 
matter of quite secondary importance ; 
but in the past prevention had loomed 
large in the salt administration, and when 
the time came for some change in the ad- 
ministrative arragements, the supposed 
importance of prevention helped to obscure 
the issue. A salt tax, in so far as it repre- 
sents the appropriation of a share of the 
profit of the producer, the transporter and 
the vendor, while the prices of salt are 
kept low by an efficient iMlmihistration, is 
an excellent tax in an Oriental Country. 
When poor people are prosecuted for making 
coarse and inferior salt for their own con- 
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sumption, a salt, tax is oppressive. The 
Govermooent had aooepted direct responsi* 
bility for the supply of salt to a large and 
increasing population in Upper India : and, 
in 1902, when 1 had been in charge pi the , 
Northern India Salt Department for 
three years, 1 forhied the opinion that the 
adequacy of the supply was not sufficiently 
assured. The Sambhar lake was the principal, 
source of supply for the greater part of 
the United. Provinces. The enthusiasm and 
devotion to duty of Messrs. Ashton and 
Lyon, who had held charge of the lake for 
many years, rivalled the zeal and devotion 
to duty of Mr. Bolster at Khewzah, and they 
had both bad much experience of salt 
questions. Both these officers were decidedly 
of opinion that there had been a marked 
decrease in the productiveness of the lake. 
The disappearance also of the spontaneoiuly 
formed Lake salt, which had been collected 
in large quantities as recently as 1892-03, 
was decidedly ominous. At this time it 
was an article of belief in the Department 
that first-class Sambhar salt could only be 
made from surface brine ; and the possil^lity 
of working Sambhar, like Didwana and 
Pachbhadra, had not been considered. The 
matter was represented to the Government 
of India, and the Geological Department 
was requested to investigate the question 
of the origin of the salt and of the possibility 
of it becoming exhausted. While this 
investigation was proceeding, 1 put forward 
a proposal to place the arrangements for 
the supply of salt to Upper India upon a 
more satisfactory footing by the amalgama- 
tion of the Northern India and Bombay Salt 
Departments, and the formation of a strong 
Department, possessing special knowledge, 
and dealing mainly with production. A 
'fek^|^ttee was appointed in 1903 by the 
Govehim^t of India to consider and report 
on the mMito. I had not at the time, and 
have not now^Nl^ doubt that the amalgama- 
tion of the tw^Dopartments would have 
conduced to greater efficiency in the adminis- 
tration of the competing salt sources and 
to the development of other possible sources 
of supply. Unless, however, the importance 
of the supply question was realised, there, 
was much to be said for the view taken 
in 1889 ; and I failed to convince either my 
oolleagues on the Committee or the Govern- 
ment of India "^that . the importance pf the 
supply question necessitoted the proposed^ 
ohaz^. A nutjorit/ of the Committee 
recommended that 8^, where there is a 


small local Customs and Salt Departm^t, 
should be placed under the Commissimier 
•of Northern India Salt Revenue ; and the 
Government of India were disposed to act 
r.. upon this recommendation. But the Bombay 
Government was so strongly opposed to 
the proposal that the matter was sub- 
sequently dropped. A recommendation, 
.made by the Committee, that additional 
. sea-salt works should be opened in Bombay, 
as the annual average production of sea- 
salt (290,000 tons) was not sufficiently in 
excess of the minimum annual sales (257,000 
tons) to preclude the possibility of a shortage 
in the supply, was at first accepted by the 
Government of Bombay, and a site for the 
.works was selected. But difficulties were 
.experienced in finding lessees who would 
accept the required conditions ; and, after 
the matter had dragged on for some years, 
a favourable manufacturing season in 1911- 
12, in which 438,000 tons of sea-salt were 
produced, caused the Bombay Government 
to change its mind and drop the project. 
The existing works could, it was thought, 
produce without difficulty in an ordinary 
year 400,000 tons of salt ; and the interests 
of the public mig^t safely be left to the salt 
^ manufacturers and traders. 

The investigation of the resources of the 
Sambhar lake, which was made by Mr. 
(now Sir T.) Holland, showed that there 
was no reason to anticipate any failure 
in the supply of salt from the lake for many 
years. Samples of silt, taken at regular 
intervals from the bed of the lake, were 
* analysed by Dr. Christie of the Geological 
Department. From the results of these 
analyses it was estimatod, in 1905, that in 
the upper 4 feet of the lake silt, over an 
area of 68 sq. miles, there was an accumula- 
tion of 18 million tons of sodium chloride, 
and that in the upper 12 feet there were 
55 million tons. The disappearance of the 
salt, which formerly formed spontaneously 
in the bed of the lake, was ascribed to a 
rise in the level of the silt : and the broad 
conclusion arrived at was there was enough 
salt in the uppermost 10 feet of silt **to 
supply the requirements of this section of 
the Salt Department for 250 yeus.’* 

Ihe origin of the salt in the lake has 
formed the subject of much interestipgaoien- 
tifio discussion. Put briefly, Sir T. Holland’s 
theory is that the salt in Sambhar and in 
other depressionB in Rajputana, is not 
dmved from rock-salt deposits or from 
subterranean brine, but has been btown 
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in from the sea and from the Ruim of 
Gutdh in minute partioleB by the violet 
weeterly winds, which precede the south- 
west monsoon, and that the salt, thpa 
distributed over the country, is washed iji^ 
the and other depressions by the fe^br 
streams during the rains. The reasons 
urged in support of the theory are to me 
convincing ; and the salinity of Sind and 
the .south-west Punjab, which have no 
rock-salt deposits, and are similarly exposed 
to strong salt-bearing winds from the sea, 
appears to corroborate the theory. 

Experimenbl made at Sambbar, after 
the investigation, showed that subterranean 
brine can be used in admixture with surface 
brine in the kyars, and that good salef^ble 
salt can be made from subterranean brme 
only. A failure of supply in a dry season 
is rendered less likely by this discovery. 

For some years after this, the demand 
for salt in Upper India was adequately 
met from the Bajputana sources, the 
Punjab mines and the Kharaghoda works ; 
and, so little was the possibility of trouble 
foreseen, that there was, as 1 understand, 
at one time some talk of abolishing the 
Northern India Salt Revenue Department. 

The war completely upset the arrange- 
ments for the supply of salt to Bengal 
and Upper India. The annual imports of 
foreign salt at the beginning of the war 
were about 660,000 tons. English salt had 
been displaced to a great extent by salt 
made at Aden and on the shores of the 
Mediterranean by the evaporation of s^- 
water by solar heat ; but the imports of 
English salt (133,000 tons) still exceeded 
those of any other kind. Aden imports, 
however, were not far behind, and 
imports from the Red Sea, Port Said wd 
Spain ^ere also very large. For the first 
two years of the war imports were main- 
tained. In 1916-16 they amowted to 
626,000 tons, of which 120,000 tons wei^ 
En^sh. In 1916-17, owing to the ehipping 
difficulty, they fell to 393,000 tons, and, 
in 1917-18, they fell further to 317,000 tor^. 
The supply of German salt, which ,^^ps 
about 6 per cent, of the total imports, 
was, of course, cut off. The impoxls of 
E ngl ish salt did not ent^ly cease ; but 
in 1917-18 they fell ter ^12,900 tons. Tl» 
im]^rts from Spain and the Red Si^* 

Akio foRoil ; and a complete failure of supi^ 
was dmy prevented ay^ an increase, pf u|e 
imports from Aden and Port!^ Said, in 
1920-2f the i^nqmris were large (595^^ 


tons); but in the four years from 1916-17 
to 1919-20 there was a shortage in the 
imports of foreign eklt of 693,000 tona, 
and the Salt Departments of India, dis- 
united and imperfectly organised as they 
were, could not for two years do anything 
to make good the deficienoy. To complicate 
matters, in Bombay and in iVorthern 
India Uie monsoon rains Were heavy in 
1916-17 and 1917-18 ; and a wet season is 
unfavourable for the manufacture of salt. 
The total production of salt in India in 
both these years (1,301,062 and 1,244,615 
tons) was below normal ; and it was not 
imtil the summer of 1918, when the very 
large quantity of salt (1,997,229 tons) 
made in that year came into the market, 
that the scarcity was to some extent relieved. 
The outturn of salt at Sambhar in 1916-17 
amoimted to 97,700 tons only, and in 1917-18 
to 169,000 tons. In 1918-19, which was a 
favourable year, 426,000 tons of salt were 
manufactured. The output of the three 
years was, therefore, in excess of the 
average, which is now about 200,000 tons 
a year; but the partial failure in 1916-17, 
at the time of the greatest shortage, helped 
to create a panic. The other sources imder 
the control of the Northern India Depart- 
ment maintained, but did not materiaUy 
increase their production. Bombay was 
unable to render any assistance. At 
IQiaraghoda in the four years from 1916-17 
to 1919-20, the average annual outturn 
was 1 16,000 tons only, owing to imfavourable 
weather, a scarcity of labour, and to a 
severe outbreak of infiuenza in the miners' 
village in 1918-19. In 1919-20 the outturn 
was increcbsed to 183,000 tons, but by 
this time the worst of the. crisis was over. 
The sea-salt works failed badly. The decision 
not to open more works was wrong, and 
fate was adverse. In the six years ending 
with 1914-16, the average annual outturn 
of sea-salt was about 370,000 tons ; but 
in the three years ending with 1917-18, 
instead of the 400,000 tons which it was 
estimated that the works could produce 
without difilculty in an ordinary year, the 
average annual outturn was 329,000 tons 
only. Bombay salt almost entirely dis- 
appeared from the Calcutta market. 

Madras also gave no assistanoe. At the 
beginning of 1916-17 stocks in the IVesidoicy 
were low, but strenuous measures were 
taken to increase the output and provide 
salt for Bengal. Large extensions of the 
salt-works were sanctioned, and men of 
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subBtanoe were encouraged to enter the 
business : and, in 1918-19, the enormous 
total of 631,000 tons of salt was xnanu* 
faotured. But the inferiority of Madras 
salt made it unaooeptable in the Calcutta 
market, even when the scarcity of foreign 
salt was at its height ; 11,000 tons of Madras 
salt reached Calcutta in 1916-16 and 14,000 
tons in 1916-17; but in 1917-18 the imports 
fell to 5,000 tons, and tn the next two years 
they ceased altogether. In 1917-18 Madras 
salt is said to have fetched in Calcutta only 
half the price of Aden and Port Said salt. 
This failure of the attempt to supply salt 
to Bengal appears to have opened the eyes 
of the authorities ; and,, in the annual 
report of the Board of Revenue for 1920-21, 
some of the reasons which have hitherto 
prevented the production of good salt in 
Madras are stated with great frankness 
and cogency. 

As was natural in the circumstances, the 
prices both of foreign and Indian salt rose 
enormously, and the rise in prices extended 
to Bombay and Madras, although there was 
not at any time in the south of India any 
serious shortage of salt. Wild speculation 
took place in indents for salt from the 
Northern India and Khaiaghoda sources. 
At the beginning of 1918-19 duty and price 
had been paid to the Government for 

474.000 tons of salt from Sambhar and 

259.000 from Khewrah in excess of the 
supply which was available. One speculator 
paid in Rs. 3,000,000. A salt tax is an 
iniquitous impost, but to make money out 
of the public by the exploitation of a 
monopoly is legitimate commercial enter- 
pri83 ! The system of sale from the sources 
direct to the public, which had been worked 
so successfully, completely broke down. 
Most strenuous measures were taken by 
the Government under the Defence of India 
Act for the protection of consumers ; but 
the scarcity and dearness of salt in Upper 
India must have caused much inconvenience 
and hardship. 

^ Bombay vigorous measures were taken 
by Sir G. Lloyd^s Government to increase 
the production both of Baragra and sea- 
salt. The development of the proposed new 
sea-salt works wrs ordered in 1917 : 
difficulties wiUi licensees were overcome, and 
the oonstruetion ’'of works oaloulated to 
produce eventually 74,000 additional tons 
of sea-salt was co m menced in the following 
year. Projects also were sanctioned for 
inoreaslng the otittum of Kharaghoda and 


of the Government sea-salt woAb at 
Pharasna by 50 per cent. ; and the 
remuneration of the Kharaghoda salt- 
n^kers was increased, and the conditions 
uhder which they live were improved, so 
dbs to prevent in the future the shortage of 
labour, which in the years from 1916 to 
1918 had so much hampered the production 
of Baragra salt. 

The salt-makers were, the only people in 
India who benefited by the shortage of salt. 
The remuneration of these people had not 
been increased in proportion to the rise in 
prices which has taken plaoe in India in 
recent years. A saline tract is an arid and 
disagreeable place, good water is often very 
difficult to obtain, and the occupation is by 
no means an easy one. Their remuneration 
has now been increased, and the necessity 
for supplying them with good water and for 
improving their conditions of life appears to 
have been generally recognised throughout 
India. 

As regards the supply of salt in the future, 
the measures taken by Sir G. Lloyd's 
Government in Bombay appear to be very 
judicious, but, in my opinion, real effioienoy 
cannot be secured without much greater 
specialisation in the matter of production 
than has hitherto been considered necessary. 
A supply of salt which was sufficient in 
1881, for a population of 253' millions, 
is obviously inadequate for a population 
of 318 millions ; and it is not desirable 
that India should he dependent to so 
.great an extent upon foreign salt. From 
" India in 1923,*’ by Professor Rushbrook 
Williams, it appears that the Government 
of India propose to provide against any 
possible failure of supply in Upper India 
in the future by doubling approximately 
the annual output from the Punjab nunes 
and Sambhar; and, so far as the mines 
are concerned, the wisdom of this policy 
cannot be questioned. As regards Sambliar, 
however, the case is not so clear. The 
measures which have been taken wiU 
probably make it {KMnible to increase largely 
the annual outturn of salt at the lake, 
^ but is it wise and is it fair to the Darbari, 
^ whom Sambhar belongs, to^work the 
lake to an extent which may oatusie' a 
diminution of the supply, or a serious 
deterioration of the quality of salt, if other 
sources can be found which snll provide a 
l^bstantiiBd share of the quantity of salt 
.^jkmuaUy required in Upper India t There 
^'appears to seine lokuoiioeptioii aa to thb 
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result of the investigation of the resources 
of the lake, which was made in 1902-5. 
Sir George Watt, in the ** Conuneroial 
Products of India,” published in 1008,, 
says that the Records of the Geological, 
Survey for 1905 contain a “highly in-‘ 
structive refutation of the opinion that the 
supply from Sambhar was decreasing and 
Mr Fergusson, the Commissioner of Northern 
India Salt Revenue, in the annual report 
of the department for 1917-18, says that the 
investigation “ demonstrated the groundless- 
ness of the appidhensions that the supplies 
of salt might be becoming exhausted,” and 
accepts without question the view that the 
disappearance of the spontaneous salt is 
due to a rise in the level of the silt. A little . 
salt is brought into the lake every year during 
the monsoon by the feeder streams, but the 
quantity brought in cannot compare with 
the quantity taken out. The supply of 
salt is, ther^ore, certainly decreasing, and 
the question is : Is it decreasing at a rate 
which may become dangerous ? Personally, 

I am quite unable to admit that the inflow 
of silt, which is supposed to have been 
responsible for the disappearance of the 
spontaneous salt, can have been anything 
more than a contributory cause of it. The 
Menda, which is the principal feeder 
of the lake, runs through sandy soil, 
and has, from time immemorial, discharged 
enormous quantities of sand and silt into 
the lake. The circumstances of the past 
30 years have not differed materially from 
tlum of previous years, and spontaneous 
lake salt was collected in large quantities 
as recently as 1892-93. The disappearance 
of this salt is, in my opinion, mainly, if 
not entirely, due to the fact that there is 
less salt than there was in the uppermost 
layer of the lake silt. It has, however, 
b^n demonstrated that good salt can be 
made in the lake from subterranean brine, 
.and unless the brine deteriorates the manu- 
facture of salt at Sambhar f|om sub- 
terranean brine can apparently be carried 
on indefinitely at Sambhar, as it is at 
Didwana and Pachbhadra. This, however^ 
is a point which needs careful investigation. 
Sambhar brine contains sulfate and* 
.carbonate of soda in addition to chloride 
;of spdium ; and if the percentage of these, 
saHa .increases heyqnd a certain point 
HamUbar salt will bftwppUed. The ehlorids 
Ofaodium is taken oui' in lasga'’>qiiaiiririei^ 
iMUl the salph^ aiid earbonaitenf soda ari| 
aft lar as possinle, left in thei^ke. In I99t 


Sir T. Holland arranged to have saftiples 
of the lake brine taken from difieimt places 
in the lake periodically analysed and the 
results averaged in five-year periods. An 
analysis of the samples for 1907-11 and 
1912-16 has been completed by Dr. Christie 
with the following result : — 

•. Lake Brine. 

Cl, ^ SO4 COa 

1907-11 mean 86.09 9.94 3.97 

1911-12 ,. 85.38 10.84 3.78 

Subterranean Brine, 

Cl. SO4 COa 

1911-12 moan 83.18 12.32 4.50 

1911-12 „ 81.07 13.88 5.05 

In the words of Mr. Pcuicoe, tte Director 
of the Geological Survey, from the point 
of view of the salt manufaot\irer the results 
show a deterioration, the lake brine and the 
subterranean brine both having at the 

end of the period a lower percentage of 
sodium chloride in the dissolved salts than 
they had at the beginning. An analysis of 
lake brine made by Dr. Warth in 1869-70, 
showed the following percentages ; — Cl. 

90.1 : SO4, 8.1 ; CO3, 1.7. Too much reliance 
cannot be placed upon this analysis of an 
isolated sample ; but the figures appear to 
show that the chloride of sodium in the 
brine is decreasing and the sulphate of 
soda, which is a serious impurity, is in- 
creasing. The figures are not conclusive, 
but they indicate the necessity for caution ; 
and, if analyses made in future years show 
that the deterioration of the brine is con- 
tinuing, the question of obtoining part of 
the supply of salt for Upper India from 
other sources will have to be seriously 
considered. The possibilities of Sind as 
a Bour:e of supply appear to be wc^h 
careful investigation. 

The Government has made itself respon- 
sible for the supply of salt to Upper India, 
and is also indirectly responsible for the 
supply of salt to Bengal ; and the present 
state of a&irs cannot be regarded as 
satisfactory. The formation of a strong 
Salt Department, possessing a specialised 
staff, capable of dealing with the technical 
aspects of the subject, and concerning 
'itself only with questions of production and 
distribution, appears to be neoessary. Ex- 
perts can wft^tch and prevent the exhaustion 
or detterioration of existing works, and can 
apply themaelveB to the discovery and 
development ,o( other souroes of supply, 
^y preventive work that may be neoessary 
may be left to the Provinoiiil Excise estab- 
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liahmentB ; but, if an adequate supply of 
good salt at reasonable prices can be assured, 

I think myself that the penal provisions of 
the law may be radically altered, and that 
the manufacture of inferior salt for domratic^ 
consumption need no longer be treated as a ' 
criminal offence; If this change in the law 
be made, the salt revenue, which is one 
of the most reliable of the financial resources 
of the Government of India, will no longer 
be open to attack. 


DISCUSSION. 

The Chaibbian (Lord Meston), invited discussion 
on what he described as a lucid and exhaustive 
paper. He said that on looking at this little-known 
subject there were a considerable variety of topics 
which emerged. One topic which would probably 
interest many of the hearers or readers of the paper 
was the question of the taxation of salt. This 
was now becoming somewhat of the nature of a 
political rather than a fiscal question, but ho hoped 
the taxation of salt would keep its proper place 
in the financial resources of the country. The 
handling of that particular tax would be one of 
the many tests of the financial efficiency of our 
Indian statesmen. Others who had listened to the 
paper would be interested in the problem which 
the question of salt presented to the Indian Govern* 
ment, the problem, namely, of reconciling th# 
habits of the people with the necessary rigour of 
financial measures. It was a problem familiar 
to many of them in connexion with forests and 
other matters. Others might probably think — 
those, at least, who had visited India as sightseers — 
of the picturesque aspect of the salt question. 
Those who had seen certain of the salt mines would 
agree that there were few things more wonderful 
in nature than the spectacular resources of those 
subterranean chambers. Persons of a more 
serious disposition would probably turn to the 
way in which a vital industry in India had been 
managed by British officials from the earliest days 
of the East India Company to the present moment, 
the manner in which the early British officials had 
to feel their way, without expert knowledge or 
business experience, in the establishment of a great 
commercial proposition. The author had brought 
back many memories when he talked about the 
old Salt Customs hedge. He remembered himself 
stumbling across this hedge, a long stretch of 
thorny cactus and other growths running fof 
two thousand miles across India, one of the mo^r. 
extraordinary relics of archaic administration 
which survived at the present moment. It seeme^ 
a long way from the Indian salt hedge to the 
soientifio methods of administration for wUch 
Sit Richard Dane had been so largely responsible, 
and for the fui;^her improvement of which he was' 
pressing, so rightly and property, in the pe||ir that- 
evening. Another aspect of the fiiiisfMl wat^ 
the need for further and more 
of thie little-known subject. That, jimed, 


the chief les3on to be drawn from the interesting 
paper — the necessity for further soientifio research 
into the handling of the great s^t monopoly, so as 
to redeem the moral obligation which had been 
incurred by the British Government. The British 
Government had taken upon its shoulders, for 
good or evil, very largely under the pressure of 
stem financial reasons, the monopoly of the pro- 
vision of salt for the people of India, and it had 
thereby a serious and permanent liability. It 
had a liability to protect the interests of tha 
legitimate producers of salt in the country, and, 
what was even more important, it had a very heavy 
liability with regard to three vital services. The 
first of these services was the supply to the people 
of India of the cheap, good and abundant salt, 
which, as they all knew, was one of the most 
imperative necessities of life of the simplest and 
humblest peasant. In the second place, there was 
the necessity for providing an abundant supply 
of salt for the cattle of India, an aspect of the 
question far too often overlooked. In the third 
place, it was necessary to provide a sufficiency 
of proper salt as the basis for many of the great 
commercial industries — industries on which the. 
future of India's prosperity very largely depended. 
With regard to this last aspect of the question, 
a gentleman had been present at that meeting 
only a few moments ago — ^unfortunately he had had 
to leave early — ^who was one of the greatest living 
authorities, namely. Sir Thomas Holland. Some 
of his manifold duties had called him elsewhere, 
and Sir Thomas was unable to initiate the discussion, 
but he had been good enough to leave the notes 
of what he had intended to say with Sir Reginald 
Mant. 

Sib Reginald A. Mant, K.C.I.E., C.S.I., read 
the contribution from Sib Thomas H. Holland. 
Sir Thomas was, he wrote, tempted to comment 
on many sections of this important paper, with 
most of which he cordially agreed ; but in the time 
at his disposal his remarks must be limited to the 
one or two sections in which, with resjieot, he 
thought Sir Richard Dane’s views merited limited 
qualification. The subjects with which he (Sir 
T. Holland) had been personally concerned most 
intimately were the Sambhar Lake and the Salt 
Range mines. 

Sambhar Lake practically dried up every year, 
but when it became flooded in each rainy 
season^ the water dissolved out from the silt 
the 1^-bed below-~(l) sodium carbonate In 
small quantities, (2) sodium sulphate in larger 
quantities, and (3) sodium 'chloride, or common 
salt in still larger proportions. As this solution, 
or lake brine, was evaporated, the saturation 
point for the ohloride was reached first, and con- 
tinued evaporatfcm then resulted in the precipitation 
of clean salt, until the brine reached the saturation 
point also for the sulphate, when both dilorida 
and sulidiate separated together. Thus, to obtain 
good marketable salt, the process of oonoentration 
was stopped when the saturation point for suli^^ate 
was bet^ approached- ^Che tnother-Uquor or 
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bittern, which, atill contained much salt, as well 
as the whole of the other sodium compounds, 
was then drained off and thrown into the lake. 
In this mother-liq[Uor the ratio of chloride to 
other sodium compounds was approximately 
in the ratio of 66 : 35 , whilst in the normal dilute 
lake-brine the ratio of chloride to other sodium 
compounds was now approximately 86 : 14. With 
the existing system of manufacture, therefore, 
the amount of salt obtainable from Sambhar 
^ was that surplus which, on removal, would reduce 
the ratio of chloride to other sodium compounds 
from 86 : 14, as it was now, to 65 : 35f when 
manufacture must stop. Obviously, the annual 
manufacture and removal of about 200,000 
tens of salt was* gradually lowering the ratio oi 
86 : 14, and the problem before Government was 
to estimate the speed at which this degeneraticm 
was going on. According to a single analysis 
made in 1870 the ratio of chloride to other sodium 
compounds was then 90 : 10 ; so that a degenera- 
tion of just 4 per cent, had followed the removal 
ol over 6 million tons of salt in about 50 years. 
With variations in the rainfall, slight variations 
occurred in the composition of the lake-brine; 
hence the single analysis made in 1870 could not 
be trusted as accurately representing the state of 
the lake at that period. If analyses of the average 
lake-brine had been made regularly after Govern- 
ment took over the lake in 1870, it would have 
been possible by now to state exactly the rate of 
degeneration in the composition of the brine; 
but it was only after he took up the question, 
nearly 20 years ago, that systematic annual samp- 
ling was instituted. Politics permitting, this 
work would now be continued, and a few years 
hence it would be possible to estimate precisely 
the residual resources of Sambhar. The most 
reliable figures available so far were those due to 
analyses made by Dr. Christie, of the Geological 
Survey, between 1907 and 1916. Comparing the 
average for one five-year period with that of the 
next, they got a degeneration of 0.7 ^ cent, of 
chloride following a removal of just one million 
tons of salt. If the rate of degeneration were 
a^olutely uniform, and if no change in the method 
of manufacture occurred, the end of Sambhar aa 
a iouroe of salt would occur when they had 
removed another 30 million tons, or, at the present 
rate of output, in another 150 years. Obviously, 
however, manufacturing troubles would increase 
as degeneration proceeded, and would become 
serious long before they reached the limiting ratio 
of 65 : 35. Even, however, if manufacture stopped 
when the ratio of 75 : 25 was reached, there would 
still be 16 million tons of salt obtainable ; but to 
translate the quantity into time, an allowance 
mqst be made for the gradually increasing speed 
of degeneration as the ratio be6ame lowered. 
The exact number of years was not very important, 
for, judging the recent progress of polUioal 
evcA^ion in India, other ohangea*fbr more serious— 
for good or ill— would |»reoede tlio.eKhausUoin of 
Sanddiar. He would not oonfnse Uiis bbtiously 
rough estisaately discussing the effect of additional 


salt inflowing annually with the tributary rivers,, 
or of the further contributions from the salt now 
stored in the deeper layers of silt below the lake-bed. 
It was sufficient to show that there was no present 
cause for panic about Sambhar ; there was plenty 
of. time to consider other ways of meeting the 
growing demand for salt. Nevertheless, he agreed 
with Sir Richard Dane in urging the neccMity for 
studying the situation very seriously; for the 
responsibility resting on Government was a heavy 
one. 

In 1920 new works were started at Sambhar, 
and what he hoped was an improved system of 
manufacture was inaugurated in 1921. Sir Richard 
Dane placed on him the responsibility for this 
new system. The responsibility might be his 
but the credit for the idea and for its execution was 
due to a Public Works Officer, Mr. Bunting, whose 
services he (Sir T. Holland) borrowed in ,1919. 
He was not afraid of the responsibility ; for the 
capital spent on the new works had already hesn 
nearly recovered by improved returns. They liad 
yet to show, however, that the system was fool- 
proof, and, if the Government resumed its old policy 
of regarding salt-manufacture as a non-technicid 
occupation, suitable for an underpaid staff, the 
new system would certainly be exposed to a severe 
test in the near future. But if worked intelligently, 
the reforms at Sambhar would secure the following 
among many obvious advantages : — (1) The newly 
enclosed area covered a part of the lake into which 
no river entered, and loss of depth by inflowing 
silt would thus be negligible. (2) The process 
of manufacture would be continuous instead of 
intermittent, thus giving the same outturn on a 
smaller evaporating area, with consequent saving 
in the cost of re-making pan beds, as well as a 
reduction of other expensive forms of maintenance. 
(3) Manufacture could be carried on at a uniform 
rate from the end of one rainy season till the 
commencement oif the next, without dispersal 
of the labour in a dry year when, through famittc, 
the men wanted work, and without the difficulty 
of assembling them again in a good agricultural 
year, when they did not want to come. (4) The 
works being less scattered, the cost of assembly 
of the salt would be reduced, and a centrally- 
situated, large, covered store would facilitate 
the despatch of indents, besides having many other 
obvious advantages. 

Some of those who feared the early failure of 
Sambhar had regarded the new system of organisa- 
tion as likely to hasten the end ; but unifonnity 
of annual output did not mean more rapid exploita- 
tion. Within limits the new system could be 
expanded or reduced to suit requirements, and 
could thus be relied on to meet one of the troubles . 
to which Sir Richard Dane had referred, as a\^ 
consequence of the curtailment of foreign salt sup- 
pSes during the war, namely, temporary shortage 
and consequent lo^ profiteering by traders. 
Hitherto Sambhar had be^ the viotim.of a variable 
monsoon, and its annual output had been alter- 
nately very large and embarrassingly defioisnt,. 
varying from . under 4,000 to over 400J)00 tons- 
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The only penim who had scored through these 
▼agaries wass the trader, whose activities at the 
expense of the consumer had put into the shade' 
the BOHjalled hardships of the salt tax, which he 
and others joined in condemning on the false' 
assumption that it was a British innovation,* 
instead of an inherited custom from Moghul timeSi^ 

He had not referred to the manufacture of 
sodium sulphate as one of the advantages that 
should follow the new system of manufacture at 
Sambhar, because this advantage would ndt 
actually follow unless Qovemm^t employed 
decently-paid technical officers for an obviously 
technical job. The sodium sulphate was now 
returned to the lake with the bitterns, and naturally 
increased proportionately each year, but its separa- 
tion and profitable sale as a bye-product would 
enormously prolong the life of the lake as a source 
of common salt, by postponing the time when the 
embarrassing ratio of 75 : 26 will be reached!^ 
In the laboratory the separation of sodium sulphate 
from the Sambhar residual bitterns was perfectly 
simple, but in practice on a large scale it required 
abundance of water at the right time during the* 
cold weather, and that had not been possible 
hitherto. The new system would provide the 
necessary conditions for translating laboratory 
practice into operations on a commercial scale,, 
but technical management would be necessary, 
and it was unwise to place reliance just now on 
the probability that that desirable improvement 
would occur. 

He did not agree at all with the suggestion that 
the exploitation of Sambhar, with consequent 
reduction of its accumulated stocks of salt, was in 
any way unfair to the States of Jaipur and Jodhpur, 
from which the lake had been leased by the Govern- 
ment of India. The Government, in exploiting 
the lake, did not attempt to make profit out of the 
sale of salt ; their revenue was obtained from the 
tax, which they could charge just the same, whethei* 
the States retained the lake and sold the salt 
themselves in British Indian markets. As to 
the relatively small amount of salt that might be 
wanted in the future, for consumption within the 
two States, Sambhar would continue indefinitely ' 
to produce more than both States would ever 
want. Whatever differences of opinion there ] 
might be about the ability of Sambhar to stand ' 
the present output of over a million tons in every ^ 
five years, the lake would never be so exhausted 
as to be unaUe to provide the small amounts 
wmited by the people of Jodhpur and Jaipur, even 
if it were the only source of salt in Rajputana. 
MeanwhUe, both States were enjoying the financial'"* 
benefits of rente and royalties paid to them by 
the Indian Government on a generous scale. 

In the Salt Range of the Punjab, Government 
had been kindly treated by Providence with iatkor* 
moos deposits of rock-salt, exposed for quarrying- 
at the surface, and had him fortunate in finding 
officers like Messrs. Bolster and Reid, who had madh''-' 
up with oommon-sense and energy for the dii^'^^ 
advantages of a non-tecl^ioal training. Ute'' 
rock-salt deposit was, however, a ** wasting asset,^^' 


and it would be unwise to rely on the chance of 
obtaining a continuance of successful management 
by an underpaid staff, now that mining operations 
were becoming more complicated. 

The strike among the miners in 1 920 conveniently 
served the purpose of forcing his attention to the 
necessity of reforming the methods of mining. 
Like many other post-war strikes in India, that of 
the salt-miners was precipitated by extrenust 
politicians, who, with oharaoteristic incompetenoe, 
imagined that it would embarrass the Government. 
The absence of the men, however, for a few weeks 
enabled* the Government to install machinery, 
which cost less than the savings in wages, and 
demonstrated the possibility of obtaining an 
increased output with a smaller labour force. 
The .only embarrassment that occurred was in 
trying to find work for the miners when they 
wanted to come back. 

It was obvious that the Salt Range could be 
developed to any reasonable extent to meet the 
wants of those areas within reach in which rock-salt 
was acceptable to the consumer. 

Although there was little doubt about the large 
size of the Punjab deposits, each work required 
systematic forward development to permit of 
safe and economic mining operations. The employ- 
ment of trained mining engineers as managers 
would ensure that this precaution, hitherto not 
systematically observed, would be taken in future. 

Sir Richard Dane was anxious to remove the 
rigid restrictions on the local manufacture of 
earth salt — restrictions that were irksome, • 
completely effective, hard on the poorest classes, 
liable to abuse, and tending to divert the Depart- 
ment from their main object of production. The 
impression that he (Sir T. Holland) obtained seemed 
to indicate that in many places the cost of preven- 
tive measures was not worth the saving in tax, 
whilst it probably added to the burdens which 
were gradually killing the saltpetre industry. 
The restriction of manufacture to a few centres 
was also adding to the danger of the spread of 
reh in those areas that had an insufficient rainfall, 
with evaporation that exceeded the run-off. 
These areas now get their salt from outside, and 
what entered never left. Every ton of salt that 
entered areas of this sort added to the soluble 
salts that appeared gradually as a surface effiores^i 
cenoe, and spread like a disease over oth^jnvias 
good a|Bp*ionltural land. The ultimate object td 
be aimm at obviously was a reduction of the salt . 
tax, without necessarily its abolition. Any tax on 
a scale that increased the temptation to evasion 
brought the reaction which Adam Smith pointed 
out to be the inevitable consequence of heavy Import 
duties in England at the end of the XVIIth century. 
However, that opened another and dhite difEfrent 
story. ■ ^ ‘ 

Mb. Williajc Macbab, C.B.E1, asked what^gd 
thn ohemical compositioh of tee salt ultimktel^ ^ 
obteined from tee l^e at Sambhar. It would, b^ * 
interesting to have that Wori^tion, the 
could give it, in view of the' fact that tears was 
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■o much sulphate of soda and carbonate of scda 
in the brine. 

SxB John O. Miller, K.C.S.I., proposed a very 
hearty vote of thanks to Sir Richard Dane for 
the full account he had given of the adminis- 
tration of the Indian Salt Department, and also 
to the Chairman (Lord Meston) for finding time to 
preside over the meeting. They were all aware 
'that there vras perhaps no Indian official who knew 
so much about India as Sir Richard Dane, and he 
thought they had all been surprised, bot^ at the 
width of his outlook, and at the knowledge of 
detail which he had shown in dealing with the 
subject which Jxad oci^ipied his later years 
in India. They wore all quite satisfied that during 
Sir Richard Dane's management of the Department 
those responsibilities which the Chairman had 
enumerated as belonging to the Government of 
India were very seriously undertaken. 

Lieut. -Colonel D'Arcy G. Bannerman, C.I.E., 
C. V.O., in seconding the motion, said he had had the 
honour and pleasure once of meeting Sir Richard 
Dane in the Native State of Rajputana, where he 
had gone to put a stop to infractions which existed 
in connexion with the salt agreement made by the 
Government of India. Ho know how successful 
Sir Richard Dane had been in putting an end to 
that difficulty, and he also remembered how, 
directly his business was concluded, he expressed 
a desire to inspect the junglos of that State, and 
how successful he was in adding specimens of their 
fauna to his excellent collection. 

The vote of thanks was carried unanimously. 

Sir Riohard Dane, in reply to the question 
about the quality of the Sambhar salt, said that 
all the figures had related simply to the composition 
of the brine. The matter was rather a difficult 
one chemically, because while common salt had 
practically the same solubility in cold water and 
iq hot water, the solubility in the case of 
other salts depended partly on the temperature 
of the water. The proportion of chloride of 
sodium in the Sambhar salt produced was about 
05 per cent. As he had said, there was un- 
doubtedly a slight progressive deterioration of 
the brine, but he did not think that this could 
have seriously affected the composition of the 
manufactured salt up to the present. With regard 
to Sir Thomas Holland’s remarks, on the main 
point he believed that Sir Thomas Holland and 
himself were in absolute agreement, namely, 
that the question of salt in India could hardly be 
allowed to run on in the more or less happy-go- 
hioky way that it had .done for many years* And 
Sir Thomas Holland would agree with him as to 
the necessity for specialisation. ‘^^Jf there had been 
a strong spMialiMd Salt Depsrtittent formed in 
1904. the crisis which ooourmd during tba war 
would have beon.moiw/^satisfaotorily met. 


NOTES ON BOOKS. 


The British Trade Boards System.’ By Dorothy 

Sells. London ; P. S. King and Go., Ltd. 

About four thousand years ago, as the author 
tells us, there were Government regulations in 
Babylon defining **. .the exact amount to be 
paid to w^orkers in various occupations,” (p. 1); 
but we may remark that in all periods of which we 
have detailed record, there has been periodical 
alternation between free or individual bargaining 
as regards wages, and legislative control of wages. 

Even now with a generally dim vista of historical 
events and social organisations during six thousand 
years, we cannot find indubitable and unmixedly 
clear indications in favour of : — («.) Completely 
free bargaining between individual employers and 
employed; (/.) Combination, and collective 
bargaining allowed on both sides; Definite 
governmental or departmental or plebiscital 
control of wages, with penalisation of those who 
disobey. Moreover, we do not know whether a 
fixed rise in wages is a real and effective increase, 
or a figment to which social conditions and prices 
tend to adjust themselves. 

It may be well to remind our readers that the 
present-^y Trade Boards are in reality wages 
boards of a class very extensively experimented 
. with during the development of our country ; 
these present-day Trade Boards are, however, 
based on recent Australian legislation, as detailed 
in a report (1907) by the late Mr. Ernest Aves to 
our Home Office ; this report having been issued 
as a blue book. A good account of this important 
but much misunderstood incident is to be found 
on p. evil of the British Supplement to the 
Bliss Encyclopedia, 1008 Edition, edited by Ed. 
Page Gaston. It is interesting to note (middle of 
Col. II), that Mr. A .*es expresses doubts as to the 
desirability of establishing compulsory boards in 
Groat Britain, and as to whether compulsory' 
powers can- be effectively exercised. 

Thus it will be realised by our readers that the 
Trade Boards treated of in the work under notice 
are fundamentally different from the Permanent 
Industrial Court, as treated of by Sir William Mac- 
kenzie in a paper which appeared in the Society’s 
Journal of Mny 11, 1028. 

To the student of economics, the manufacturer, 
and indeed to every employer of labour, the work 
under notice may be of value as embodying a fund of 
inner facts as to the working of the present-day 
Trade Boards, facts gathered by personal observa- 
tion (C/. e.p., p. 210), or personally communicated 
details (pp.V — VI). In short, we find in this 
work just the kind of vital detail which is so 
often lacking in books on economics, and the book 
inspires the utmost confidence as to the accuracy of 
the facts. If, however, the facts had been linked 
together by laborious cross-referencing and a 
really good index the value of the work would have 
been much greater. 
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Two Aoti of Parliament and a host of forms, 
■ohed^iles, and papers are more or less summarised 
in the diotum **The chief business of a Trade 
Board is to determine what the rates of remunera- 
tion shall be in its trade (p. 17), but practical 
difficulties have arisen and “not infrequently a 
period of one or two years elapsed before the 
initial rates became operative” (p. 17). The 
** Grocery and ProvisioQS Trade Board” had a 
troubled existence of more than two years without 
getting any rates confirmed,” (p. 18). Further,”. .It 
has not been an unusual occurrence during the past 
two years for a Board to propose to vary its rates 
at the same meeting at which those rates were 
fixed ” (p. 18). The apparent insuperable difficulty 
of defining certain trades and of working on the 
overlaps, with the incident uncertainty as to which 
of various trade rates ought to apply runs through 
the book ; but it may be sufficient indication of 
the difficulty to turn to p. 54 where we read of an 
official “ definition ” of the Grocery and Provisions 
Trade, which fills three printed pages. 

Much trouble seems to have arisen from the fact 
that ordinarily a board is free to arrive at its rates 
by any procedure which it may choose (p. 54) and 
a somewhat remarkable instance of procedure is 
given on p. 219 as having come under the personal 
observation of the author. “This Board had 
lived through a most stormy existence, and had 
worn out two Chairmen in fixing its initial rates.” 
A change was proposed and peace seemed hopeless, 
but one of the women having spied a box of cigarettes 
“which had been inadvertently left on the table 
by the leader of the employer’s side,” she seized 
it and distributed the contents, thus “ bringing 
about a settlement without ill feeling.” We 
find, however, no hint as to the equity, desirability 
or public utility of the settlement. 

Apart from the definitely useful function of 
recording facts, a leading mental note or sense of the 
book appears to be of interest in many ingeniously 
set puzzles, and satisfaction when any settlement 
or conclusion is arrived at, but the real lessons 
of history seem to be entirely out of mind. 

The keynote of the work under notice is post-war 
infiuence on wage rates, rent, and economic condi- 
tions. As a partial parallel we may refer to the 
incidents which preceded the oft-mentioned speech 
of Menenius (Rome about 494 B.C.) on “ The belly 
and the members”; while the incidents which 
immediately followed this speech seem to indicate 
or foreshadow much which is embodied in modem 
Industrial Arbitration Courts and in modem 
representation. To understand the parallel, 
reference should be made to Webb’s various notes 
on ** Who is the real Landlord ” (e,y,, p. 41 of The 
Practical Socialist for April, 1887). Also note 
should be made of the incredibly drastic laws as 
to debt in Rome at this period. (See p. 72 of 
Student’s Rome, Liddell 1872 Edition, Murray). 
In Florence, there was (1378-1380) a jukrtial parallel 
with our present time ; rival tn^ oiganisati<ms 
and labour elements being in power, but reaotka 
mb in during 1881. 


AUSTRALIAN WOODS FOR PULP AND 
PAPER MANUFACTURE, 

During the last three years an investigation 
of the possibilities afforded by Australian timbers 
for the production of paper-pulp suitable for the 
manufacture of newsprint has been carried out 
by the Institute of Science and Industry of the 
Commonwealth of Australia, and the results 
have appeared in a paper entitled “The Manu- 
facture of Pulp and Paper from Australian Woods,” 
by L. R. Benjamin, which has been publish^ 
in the fiuUeiin of the Imperial Inaiihtie No. 25 
(1923). 

It is estimated that during the next decade 
the annual demand for newsprint in Australia 
will reach 1()0,()()0 tons. At the present time 
about 120,000 tons of paper and pulp, of value 
£5,500,000, are imported each year, of which 

70.000 tons consists of newsprint, 12,000 
tons of other printing paper, 10,000 tons 
of wrapping paper, and 6, 000 tons of writing and 
typing papers, whilst about 5,000-6,000 tons 
of wood-pulp are imported for use in the Australian 
paper mills. 

There are three paper mills and four board 
mills in Australia, all of which are situated in 
Victoria and New South Wales. The total annual 
output of these mills amounts to about 30,000 tons, 
comprising about 2,(X)0 tons cl fine paper, and 

10.000 tons of wrappings, covers, etc., the remainder 
consisting of paper-board and straw-board. 

No newsprint is manufactured in Australia, 
but there is a local market capable of absorbing 
the output of two paper mills, producing 100 tons 
of newsprint a day. The successful establish- 
ment of such mills depends on the possibility of 
obtaining large supplies of raw material from which 
suitable pulp could be produced at a cost of about 
£10 per ton. 

The general conclusions drawn from these 
pulping experiments may be summarised as 
follows. The woods of the eucalyptus and most 
of the other woods examined contain, on the 
average, as great a percentage of cellulose as that 
of poplar, birch, spruce and other standard pulp- 
woods. In the case of the eucalypt timbm 
the fibres have a length of a little over 1 mm., and 
a diameter of one fiftieth to one-sixtieth (ff the 
length. The young wood is easily barked and 
chipped, and is to be preferred to mature tlatbar, 
although in the case of B. regnane the mature wood 
can be pulped successfully without any variation 
in the conditions of dig^ion. Quickly grown 
wood is easily penetrated by the oausUo alkaK 
solution, and is rapidly converted into pulp. 

The most suitable woods with regard to yield* 
ease of pulping, and bleachability the pulp are 
the immature eucalypta of South-Eastern Austra- 
lia, viz. B. regnana, E, ddegaknaia, B. aibinani, 
E. globulus and B. obliqua, although B, pUuhria^ jp. 
diversieolor and B, cakpikyUa give a larger yield 
per cord and a larger output per digester than, 
these. The Queenaland woods, with two or three 
onimportanit exceptions, are not suimde for tlb^ 
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production of strong, easy-bleaching pulp by the 
soda process, but some of them, particularly 
Ahuritea moliicoana, Tarrietia argyrodendron, 
CfraviUia robusta and CdUUria glauea, can be used 
for the ipanufaoture of kraft pulp. . Indications 
were obtained that Aleurites moluccana and 
Tomefia argyrodendron might give better results 
if treated by the sulphite process. On the whole, 
it is concluded that the euoalypts offer the most 
promising field for immediate exploitation. 

The laboratory paper-making experiments, using 
a model Fourdrinier machine and a b^ter of 3lb. 
capacity, were carried out with five typical 
eucal 3 rptUB pulps, viz., those of E, regnana, E. 
pilvlarie, E. macukUa, E. dalrympliana and E. 
diveraiecior. It was found that these pulps differ 
from most hardwood soda pulps, as they can be 
hydrated without difilcully, and when hydrated 
are capable of forming paper of at least average 
strength. It is stated that eucalyptvii pulps 
should not be regarded as mere fillers, for giving 
opacity and bulk, but as “ half stuff,*' possessing 
considerable strength, and therefore generally 
useful as paper-making materials. Particulars 
are given of experiments carried out on a semi- 
oommeroial scale at the Barwon Paper Mill of 
the Australasian Paper and Pulp Co., Ltd., at 
Geelong. The results of the trials confirmed those 
obtained in the laboratory, and showed that the 
woods of the enoal 3 ^ts are most efficiently 
pulped by a modification* of the soda process, 
in which the chips are submerged in a weak liquor 
throughout the period of digestion, external heat- 
ing being employed in order to avoid further 
dilution. By adopting this procedure, instead 
of direct digestion with strong liquor, the yield 
is increased by as much as 60 per cent, and 
the strength id the polp is greatly improved. 
The euoalypts of Tasmania and Victoria and 
young karri (/?. diveraicolor) give the highest yield 
of pulp for equal weights of wood, and are the most 
easily bleached. The yield of screened pulp 
for the most important woods was between 45 
and 47 per cent. All the woods give a higher 
3rield per cord than either spruce or poplar. 

The paper-making experiments showed that 
mixtures containing 60 to 70 % of eucalypt 
pulp are capable of fumisbing paper of con- 
siderably higher bursting and tensile strength 
than* those made almost entirely from spruce 
sulphite pulp under the same conditions. Moreover, 
papers x^e from mixtures containing about 60 
per cent, of eucalypt pulp exhibit superior 
opacity and good finish. In the case of such papers 
there is less shrinkage during drying than with 
papers containing a large proportion of sulphite 
pulp. Well-prepared euoal 3 q;>t pulps are suitable 
for' many purposes, and . speoihlly for the manu- 
facture of the better-grade printing, book, magazine 
and cartridge papers, and the cheaper grades of 
writiog and typing papers. 

The eucalypti tresr proposed as a source 
of pulp-wood reach a size* suitably for * cutting 
in from 8 to 16 years, wiiereas sprupe ^d other 
pulp-woods seqone at- least-40 jeeaea to grow to 
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this sue. Vigorous coppicing of the trees results 
in the production of dense stands yielding as much 
as 40 cords per acre in less than ten years of growth. 
Protection of the forest from fire would be rela- 
tively simple and inexpensive. The system of 
“river driving,” which is commonly used for 
transporting timber from slow growing forests 
in which the area to be logged is situated farther 
from the mill each sucepding year, could be re- 
placed in the rapidly growing forests of Australia 
by a permanent railroad logging s 3 rBtem, as the 
average haul would be small, and the quantity of 
wood to be transported would be large. It is 
considered that the cost might be much lower 
than in many cases of “river driving.” 

Suitable labour is available in Australia for 
operating pulping plants, and the cost would 
not be any greater than in the United States. 

In the States in which the greatest reserves 
of pulp-wood exist large power schemes are in 
couise of development. Cheap bydrO'Clectric 
energy is available in Tasmania, whilst in Victoria 
power generated from lignite at Morwell and cheap 
brown coal itself will be available in a year or two. 

Estimates of the cost of production of pulp 
are given which are based on a small plant with 
a daily output of 10 tons of air-dry bleaohed-pulp. 
Under these conditions, and with fuel at SOs. per 
ton, wood at 408. per cord, soda ash at £10 per 
ton, salt at £4 per ton, lime at 258. per ton, power 
at 0.5d. per kiliwatt-hour, and a minimum wage 
of £4 5 b. per week, pulp could be produced at a 
little less than £13 per ton. Under more favour- 
able conditions and ' with a larger output, the 
cost might be reduced to about £10 per ton. 

The simultaneous operations of saw-mills and 
pulp-mills would effect much greater utilisation 
of the forests than is now possible, and would assist 
the production of future supplies of mill timber, 
by providing a market for thinnings from cut-over 
areas undergoing silvicultural treatment. More- 
over, a certain amount of mill waste could be 
utilised for pulping, in addition to most of the 
smaU and some of the defective trees. 

Tt is considered possible that sufficient wood- 
pulp could be produced in Australia to supply 
the local paper-making industry with 6,000-10,000 
tons per annum, and also to develop an export 
trade. A paper-mill designed to manufacture 
printing paper, and using 60-70 per cent, of Aus- 
tralian pulp and some imported pulp, would have 
the advantages of a supply of cheap pulp, the 
absence of high freight charges, and the operation 
of a protective duty on imported paper. A com- 
bined pulp and paper mill would offer even better 
prospects. 

The conclusions reached by the investigations 
described in the Bulletin of the Imperial InMute 
are summarised as follows : (1) An abundance 
of wood in the form of young regrowth is available 
for establishing the pulping industry; (2) the 
wood is easily pulped by a modification (ff well- 
known pulping processes, the cost of production 
being l6w ; (3) the pu^^ is suitable for .a iaidy 
wide range of papers ; (4) oondittons iire'ihvousable 
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for establkhing a pulp-mill to supply at least 
3,00(1 tons and possibly 10,000 tcms of pulp annually 
for the local market, and an export trade is also 
possible ; (6) there is little doubt thal chemical 
pulp could be produced in Australia sufficiently 
cheaply to permit of its use in the manufacture 
of newsprint. 


GENERAL NOTES. 

A Tbeb Planting Maohinb. — ^Attention is drawn 
in the February number of South African Journal 
of Industries to a recent invention designed to 
facilitate the planting of trees. It is known as the 
Duivel Tree-Planter, and the principle on which 
it works is that of taking up the rich nursery soil 
around the young tree, with the tree in the centre, 
and planting the whole in the position which ihe 
tree is to occupy permanently. The roots are thus 
left undisturbed, and the tree suffers nothing 
from its change of position. The removal is accom- 
plished by means of a cylinder which is placed 
around the tree and pushed down into the soiL 
By this means a young tree can be removed with 
a block of soil round its roots nine inches deep and 
nine inches in diameter. The cylinder is then 
planted in the designed spot and withdrawn. 
It is claimed that a young tree can be planted 
out with the Duivel machine in the hottest sun 
at any season of the year without suffering any 
serious setback. 

Cattlb Bbbbding in North Manohuria. — 
North Manchuria has large stocks of cattle, which 
however, do not reach outside markets, because 
the industry is but little organised, states the 
Bureau of Economic Information. The number 
of horses there and adjoining Mongolia exceeds 
3^ million. The number of mules is also very 
considerable. Large homed cattle are estimated 
at five million head, whose productivity is excellent, 
and the meat highly valued for its taste. Pig- 
rearing is developed in the areas of intensive 
agriculture, and the total number of pigs reaches 

3.200.000 head. The export of bristles, which 
ate the main products of pig-rearing, averages 
89-100 tons per annum. The yearly growth of 
the number of cattle, after providing for natural 
decreases, epizootics, etc., in the area gravitating 
to the Chinese Eastern Railway, may be determined 
as follows : Horses, 140,000 ; large homed cattle, 

360.000 ; sheep, 1,100,000 ; pigs, 330,000. 
Theoretioally, almost all might be brought to 
market, but not more than ten per cent. are. 
This is explained absence xof regular sales 

« organisation ; there are no refrigerators, no sorting 
afiangements, and neither credit nor capital is 
found to put the business on a proper standing. 


MEETINGS OP THE SOCIETY. 


Ordinaby Mbbxxnos. 

Wednesday evenings at 8 o’clock (except 
where otherwise stated) : — - 


May 14. — F. C. Ingrams, President of 
the London Fur Trade Association, “Furs 
and the Fur Trade,” Ernest Poland, 
Vice-President of the London Fur Trade 
Association, will preside. 

May 21. — (Trueman Wood Lecture.) Sm 
William J. Pope, K.B.E., D.Sc., F.R.S., 
Professor of Chemistry in the University, 
of Cambridge, “ The Outlook in Chemistry.” 
Sm Herbert Jaokson, K.B.E., F.R.S., will 
preside. 

May 28 (at 4.30 p.m.) — ^Mrs. Arthur 
McGrath (Rosita Forbes), “The Position 
of the Arabs in Art and Literature.” Lord 
Askwith, K.C.B., K.C., D.C.L., Chairman 
of the Ciouncil, will preside. 

Indian Section. 

Friday afternoon, at 4.30 o’clock : — 

Tuesday June 24, at 4.30 o’clock J. C. 
French, I.C.S. “ The Art of the Pfil Empire 
in Bengal.” 

Dominions and Colonies Section. 

Tuesday, May 27, at 4.30 o'clock. — C. 
Gilbert Cullis, D.Sc., M.I.M.M., Professor 
of Economic Mineralogy, Imperial College 
of Science and Technology, “The Geology 
and Mineral Resources of Cyprus.” 

Wednesday, June 4, at 4,30 o’clock. — 
The Rt. Hon. Sm Frederick Luoard, 
G.C.M.G., C.B., D.S.O., D.C.L., LL.D., 
British Member, Permanent Mandates 
Commission, League of Nations, “ ThtJ 
Mandate System and the British Mandates.” 

Monday, June 10, at 4,30 o’clock. — 
C. V. Corless, M.Sc., LL.D., “ The Mineral 
Wealth of the pre-Cambrian in Canada.” 


MEETINGS OF OTHER SOCIETIES 
DURING THE ENSUING WEEK. 
Monday, Mai 12 .. British J^demy, King;B Col- 
lege. Strand, W.O., 6.16 p.m. Dr. E. 
K. Chambers, *' The Disintegration of 
Shakespeare.** „ . , „ 

Victoria Institute. Central Buildings. 
Westminster, S.W., 4.30 p.m. Prof. E. 
Naville, " Deuteronomy a Mosaic 
Book.” 

Geographioal Society, Lowther Ledge. 
Kensington Gore, 8.W., 6 p.m. Cap- 
tain G. T. McOaw. **The Proposed 
Adoption of a Standard Figure of the 

P'n.wCli 

Mechanical Engineers,- Institution of 
(Graduates* ^tion), etorey's Gate, 
Westminster, S.W., 7 p.m. Engineer- 
Captain E. 0. Smith, The Makers 
ana Making of our Modern Navy.** 
East India Association, Qaxton Hall, 
Westminster, B.W., 3.30 1 %. Mr^ F. 
Wright, ** The Sukkur Barrage projeot, 
1920?' 

Architectural Association, 34, Bedford 
Sguare, W.O., 8 p.m. Mr. Hakon 
Anlberg, ** Modern Swedish Ar<^teo- 
ture.** 

University of Londoniat University Ool- 
lega Gower Street, w.C^ 5 p.m. Prof. 
G. D. Hioks, ** Kant*e Theory of Sub- 
UmiJ^ and Beauty'.** (Leoture I.) 

At‘ Xing's Oolfoge, Strand. W.O.. 5.30 
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pjB. Piof. J. A. K. Thomson, "The 
Art of Herodotus." ^ ^ 

At Bedford Collese, Regent's Park, 
N.W., 6.15 p.m. Mr. A. Thibaudet. 

*' Albert Sorel." (Lecture in 

French.) 

UniTereity Extension Lectures, at 
Gresham Oolloge^ Basinghall Street, 
E.O., 6.15 p.m. Mr. A. Compton- 

Rickett, '* Personal Forces in Modem 
Literature.” (I^ecture 11.. -GranTille 
Barker.) 

Meteorological Society, 49, Cromwell 
Road, B.W., 6.16 p.m. Prof. V. 

Bjerknes, ” The Formation of 
Cyclones.” 

Brewing, Institute of. at the Engineers' 
Club, 39, Coventry Street. W.C., 7.30 
p.m. (1) Mr. £. B. Collier, “Some 
Expeidences in the Erection and Use of 
Concrete Yessels in the Brewery.” (2) 
Mr. C. A. Finiel, ” Note on a Dust- 
quenching Plant.” 

Tdisday. Mat 13 . . ‘Petroleum Technologists, Insti- 
tution of, at the Royal Socibtt op 
Abts, John Street, Adelphi, W.C.. 6.30 
p.m. Mr. R. K. Richardson, ” The 
Geology and Oil-Measures of South- 
East Persia.” 

Colonial Institute, Hotel Victoria, 
Northumberland Avenue, W.C.. 8.30 
p.m. Sir H. Denison, ” Australia and 
the Pacific.” 

P^tographic Society, 35, Russell Square, 
W.C.. 7 p.m. Mr. 0. P. Butler, ” Photo- 
graphic Record for Astrophysical Re- 
search.” 

Transport. Institute of. at the Institution 
of Electrical Engineers, Victoria Em- 
bankment, W.C. (Graduates* Section). 

5.30 p.m. Annual General Meeting. 

Royal Institution, Albemarle Street, W.. 
5.16 p.m. Prof. J. Barcroft, ” Effect of 
Altitude on Man.” (Lecture III.) 

University of London, University College, 
Gower Street, W.C., 6.30 p.m. Mr. W." 
G. Constable, ” The History of Decora- 
tive Painting in England.” (Lecture 
III.) 

At King's College, Strand, W.O., 6.30 
p.m. Dr. Drazutin Sabotid, ” The 
Second Reign of Prince Milos (1858— 
I860).” 

At Bedford College, Regent's Park, 
N.W., 5.15 p.nL Mons. A. Thibaudet, 
Albert Sorel.” (Lecture 11., in 
French.) 

At the Imperial College, South Ken- 
sington, S.W., 6.15 p.m. Dr. W. G. 
Miller, ” The Pre-Cambrian — with 
special reference to Ontario.” (Lecture 

Civil Engineers, Institution of. Great 
George Street, S.W., 6 p.m. .Annual 
General Meeting. 

WiDNBSDAT; Mat 14 .. Sanitary Engineers, Institu- 
tion of, Cazton Hall, Westminster, 
S.W., 7.30 p.m. Dr. E. K. Rideal, 
” Some Physico-Chemical Factors in 
Water and Sewage Purifloatlon.” 

University of London, at the School of 
Economics, Clare Market, W.C., 6.30 
p.m. Prof. C. G. Seligman, ” The 
History and Present Poution of the 
British Commonwealth— Racial Prob- 
lems of the Empire.” 

Tbuesdat, Hat 16 . . Royal Society, Burlington 
House, Piccadilly, W., 4 p.m. 

Antiquaries, Society of, Burlington 
House, Piccadilly, W., 8J0 p.m. 

Chemical Society, Burlington House, 
Piccadilly, W., 8 p.m. (iTlCessrs. I. E. 
Balaban and F. L. ^man, ” The 
Bromo-Derivatives of 1-Methylglyoza- 
Ikie and the Constitution of Cnloroi^- 
almetliylin.'' (2) Messrs. B. CAm^ 
bell and W, N. Haworth, ” Synthe^ 
of AnotOaUn.” (3) Messrs. R. G. W, 
NorriS and 2. X. Mdeal, ” Be-activitt 
and radiitloti. The' PhotochemlodI 
Union of Hydroaen and Sulphur.” I 

Minfeg and Metallurgy. Institution of, 

as® {s^ 


Royal Institution. Albemarle Street, W., 
0.16 p.m. Dr. B. V. Appleton, ” Atmos- 
pheric Interference in Wireless lele- 
graphy.” (Lecture I.) ^ ^ 

University of London, Uuiverslty^lleiM. 
Gower Street, W.C., 6.30 p.m. Frpf. E. 
G. Gardner, ” Contemporary Italian 
Novelties.” ^ „ 

5.15 p.m. Prof. J. E. G. Montmorency, 


• The History of Diplomacy.” 

2.30 p.m. Prof. Sir Flinders Petrie, 



Influences in Italian Literature during 
the AVIIIth Century.” _ 

5.30 p.m. Prof. T. H. Bryce, "The 

Development of the Human Embryo up 
to the appearance of the Pnmitlve 
Segments. (Lecture IJ * 

6.30 p.m. Prof. A. J. Toynbee, Out- 

lines of Byzantine, Near Eastern and 
Modern Greek (378—1841 A.D.).” (Lec- 
ture IV.) , „ , « 1 

Tropical Medicine and Hygiene, Royal 
Society of, 11, Ohando^ Street, Caven- 
dish ^uare, w., 8.15 p.m. Professor 
Yorke and Dr. J. W. Scott Macfie, 

” Observations on Malaria made dur- 
ing the Malaria Treatment of General 
Paralysis.” 

Friday, May 16 . . Engineering Inspection, Insti- 
tution of, at the Royal Socibtt of Arts, 
John Street, Adelphi, W.C., 8 p.m. 

Philological Society, University College, 
Gower Street. W.C., 8 p.m. Special 
meeting in honour of the Centenary of 
the Royal Asiatic Society. Contribu- 
tions on African Languages. 

Medical Officers of HeaJth, 1, Upper Mon- 
tague Street, W.O., 5 p.m. Prof. J. W. 
H. Eyre, ” Public Health and the 
Oyster.” 

Geologists' Association, University Col- 
lege, Gower Street, W.C., 7.30 p.m. 
Mr. C. C. Fagg, ” The Recession of the 
Chalk Escarpment of the North Downs, 
and the Origin of the Chalk Valleys.” 

Mechanical Engineers. Institution of, 
Storey's Gate. Westminster, S.W., 6 
p.m. Discussion on Third Report of 
the Steam Nozzle Research Committee. 
(Yorkshire Section), Municipal Techni- 
cal College, Hull, 6 p.m. Mr. N. 
McKenzie, " Belt Conveyors.” 

(Midland Section), Chamber of Com- 
merce, New Street, Birmingham, 7.30 
p.m. Annual Meeting and Informal 
Discussion. 

Photograpbio Society, 35, Russell Square, 
W.C., 7 p.m. Mr. D. H. Wilkinson, 
” The Masters of Landscape Painting.” 

University of London, University College, 
Gower Street, W.O., 6.30 p.m. Miss M. 
S. west, "The Old Testament.” (Lec- 
ture I.) 

At King’s College, Strand, W.C.. 6.30 
p.m. Mr. W. Poel, ” Some Theories 
about * All is True,' a play which in 
1612 caused the destruction of the first 
Globe Playhouse.” (Shakespeare Asso- 
ciation.) 

5.30 p.m. Prof. T. H. Bryce, "The 
Development of the Human Embryo up 
to the appearance of the Primitive Seg- 
ments.” (Lecture II.) 

At Bedford College, Regent'e Park, 
N.W., 5.16 p.m. Mods. A. Thibaudet, 
"Albert Sorel.” (Lecture III., in 
French.) 

Royal Institution, Albemarle Street, W,. 
9 p.m. Very Bev. W. F. Worrts, " Tli^ 
Stained Glass of York Minster/' 
Saturdat, Mat 17 . . British Legion (Women's Sec- 
tion), at the Royal Sociitt or Abts, John 
Street, Adelphi, W.O., 10 a.m. Annual 
Conference. 

. University of London, University College, 
Gower Street, W.O., 3 p.m. Prof. Sir 

• Flinders Peine, " Recent Disooverles in 
Egsrptology." 

. Royal Institution. Albemarle Btreel 
3 p.in. Or. W. 6. Atoook. " How I 
ii Ifodo." 
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NOTICES. 


NEXT WEEK. 


Wednesday, May 21st, at 8 p.m. 
(Trueman Wood Lecture.) Sni William 
J. Pope, K.B.E., D.Sc., F.R.S., Professor 
of Chemistry in the University of Cambridge, 
“ The Outlook in Chemistry.” Sir 
Herbert Jackson, K.B.E., F.R.S., will 
preside. 

Further particulars of the Society’s 
meetings will be found at the end r)f this 
number. 


TWENTIETH ORDINARY MEETING. 

Wednesday, May 7th, 1924 ; Admiral 
OF THE Fleet Sir Henry Jackson, G.C.B., 
K.C.V.O., F.R.S., in the Chair. 

Tlie following candidates were proposed 
for election as Fellows of the Society : — 

Airth, George Rennie, London. 

Broemel, Percy Rudolph, London. 

Graham, Edward Alfred, Beckenham, Kent. 
Webber,- Henry O’Kelly, Johannesburg, South 
Africa. 

Wreford, Ernest Henry, East St. Kilda, Australia. 

The following candidates were duly 
elected Fellows of the Society : — 

Fabini, H. V., Richmond, Surrey. 

Gothard, H. A S., BioUey, Kent. 

Ifartynik, Jan, Qemsa, Egypt. 

Sandell, H. W., North Shields. 

A paper on “Wireless Navigation for 
Ships and Aircraft ” was ];ead by Dr. J. 
Robinson, M.Sc., F.Inst.P., Head of the 
Wireless and Photography Department, 
Royal Aircraft Establishment, Farnboroug^. 

The paper and discussion will be published 
in a submquent number of the Journal, 


VISIT TO THE GUILDHALL. 

About? seventy Fellows of the Society 
and their friends visited the Guildhall on 
Thursday aftehioon, May 8th^ in response 
to the invitation of Mb. H. G. Downebi 
LL.B., a member of the Common Council. 


They were shown over the Council 
Chaml^r, The Crypt, and other places of 
interest in the Guildhall by Mb. Deputy 
Alderton, C.C. ; Sib Alfred George 
Temple, F.S.A., Director of the Art Gkkllery 
of the Corporation of London, acted as 
escort in the Art Gallery, and afterwards 
Mb. Downer entertained the whole party 
at tea. 

At the conclusion of the visit a vote of 
tlianks to Mb. Downer was proposed by 
Sir John O. Miller, K.C.S.I., and seconded 
by Colonel C. Napier Simpson, D.S.O., 
R.F.A. ; a vote of thanks to Sib Alfred 
Temple was proposed by Mr. Noel Heaton 
and seconded by Mr. C, T. Courtney 
Lewis ; and a vote of thanks to Mb. 
Deputy AldEbton was proposed by the 
Secretary and seconded by Mb. F. J. 
Tatham. 


PROCEEDINGS OF THE SOCIETY. 


SEVENTEENTH ORDINARY MEETING. 

Wednesday, April 2nd, 1924. 

Lord Askwith, K.C.B., K.C., D.C.L., 
Chairman of the Council, in the Chair. 

The Chairbcan, in introducing Sir L3mden 
Macassey, said the subject of the address was, 

. at the present moment, a very inteieating, difficult, 
and also, he trusted, hopeful one. Sir Lynden 
and the audience had bem able to notice during 
the last few days what happened to London when 
a considerable amount of traffic was stopped. 
He dared to say that if Sir Lynden had been pur- 
suing bis war-time activities, such as of t)ire^r 
of Shipping Labour, , or dealing with the various 
^difficulties of dilution of labour upon the Clyde, 
he might have been able to give some of the inner 
history of that difficulty ; but, as it was, he hoped 
that it had enabled Sir Lynden to take some notes 
of what happened when part of thwtrafflo of Londoii 
was stopped, and also to compaie it with what 
were the difficultieB when the whole of the London 
traffic was in full swing. 

There was no doubt that the subject was an 
extremely diffioult one. • There waa eeaeonal traffic, 
race traffic, funeral traffic, eporta and football 
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tntBCf traffic at the nuh hooiB, and traffic at 
different points of London which varied from time 
to time; there was the question of where police 
should be put, and many other matters upon which 
he need not dilate. Interesting suggestions had 
been made quite recently and were before Parlia- 
ment at the present moment. Among those 
BuggestionB had been one d over-head roads, in 
r^ga^ to which he was pleased to state that Sir 
Alfred Yarrow, who had made a proposal and an 
offer to the London County Council, was present 
that evening and would show some slides of what 
he proposed as one solution of some of the difficulties 
of London traffic. 

Probably Sir Lynden Macaasey's views might 
have been slightly altered by recent events, but 
he was sure from the study which Sir Lynden had 
given to the subject, and from his intimate know- 
ledge of many of its problems, the audience would 
listen with interest to an address which might 
throw some light upon the matter. 

The paper read was : — 

LONDON TRAFFIC. 

By Sir Lyndrn Maoassey, LL.D., 

D.Sc., 

Secretary to the Royal Oommission on London 
Traffic, 1903-7. 

When Lord Askwith asked me, as he 
did, some six months ago to read before 
the Royal Society of Arts a paper on 
London Traffic, the subject, important as 
it was then, had not become aoutely con^ 
troversial, and I accepted the invitation 
with pleasure : indeed, there was no escape. 
Lord Askwith, as you know, can mould a 
peremptory order into the ingratiating 
form of a request ; it was that rare gift, 
added to his immense knowledge of 
industry, which made him our greatest in- 
dustrial conciliator. 

I had originally intended to read a paper 
dealing more or less critically with the 
politiccd, municipal and technical questions 
connected with the various proposals that 
have been made from time to time for 
solving the London traffic problem. Indeed, 
I wrote such a paper some months ago, 
but in the last six days consigned it to the 
waste-paper basket. I felt it would not 
now serve any good purpose to read that 
type of paper because of the remarkable 
change in the whole situation that has 
occurred during the last two weeks. One 
of those phases of Tapid traimit, the strike 
of the tramway men and omnibus men, 
supervened like a^lt from the blue, and 
the problem oeaeid' to be one that 
lent itself ta critical discussion in public 
and became one for the judic^ consideration 


of a Court of Inquiry. With the termination 
of the strike, and the conclusion of the 
Court’s investigations, I found myself 
a few days ago reinvested with some 
liberty of speech, but that has been largely 
curtailed by the introduction yesterday 
into Parliament by the Government of 
the Bill relating to London Traffic, under 
circumstances which make me feel that I 
shall beat assist the delicate and com- 
plicated negotiations that are involved, 
by laying my critical faculties for the 
moment under a stern self-denying ordinance. 
My address to-night must, therefore, 
take the form of somewhat general observa- 
tions. 

» 

Public attention, by a turn of the wheel, 
has recently been directed to the .congestion 
of traffic in London streets, very largely 
because of the British Empire Exhibition 
which is proposed to be opened shortly 
at Wembley. In view of the immi enco of 
the Exhibition, Londoners became appre- 
hensive of the . , growing congestion of 
vehicular traffic in the streets, and began 
to realise the importance of providing 
freer movement for the great masses 
of traffic which the Exhibition will bring 
into the metropolis. History is always 
repeating itself. It was the Great Exhibition 
of 1851 in London which similarly forced 
on public attention the deplorable con- 
ditions which then existed in regard to the 
streets of the Metropolis. At that time, 
between the top of Northumberland Avenue 
and the Law Courts, there were no less than 
seven distinct Road Authorities, each re- 
pairing the Strand at different times, and 
taking good care that no one co-operated 
with any other. That fact in itself, and 
the approcush of the Great Exhibition of 
1851, led to an agitation which finally 
culminated in an inquiry, out of which 
came the recommendation for the con- 
stitution of the great Municipal Authority 
afterwards known as the Metropolitan 
Board of Works. We can date many of 
our road improvements in the last century 
from the Great Exhibition of 1851. Will 
the British Empire Exhibition of this 
year give a similar impulse to public opinion 7 

Labouring under the restrictions of the 
evening, I think I should probably be 
making best use of the wide publicity 
^which properly attaches to any discussion 
in your distinguished Society if I were to 
focus in a convenient way before you what 
are the essential elements of the problem 
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of London traffic which confront the 
Government and the people of London at 
the present moment. May I, my Lord, 
with your permission, proceed along the 
following lines ? I would like in the first 
place to emphasize the inherent difficulties 
of the situation and I think 1 can do that 
most effectively by shortly summarising 
them as foimd by the Royal Commission 
on London Traffic, to which I had the 
honour of acting as Secretary. In the 
second place, I would like to refer to the 
broad principles imderlying the remedies 
prescribed by that Commission, and I 
may say in passing, that few of those 
remedies have so far been applied in London. 
The I on (’on public has almost forgotten that 
such a Commission ever existed, althoiigh 
quite a substantial number of its recommend- 
ations have been adopted in foreign capitals. 
I foimd myself, after I ceased to be Secretary, 
involved in lengthy correspondence with the 
Municipal Authorities of several Continental 
Cities. Thirdly, I would like to indicate 
how far the London Traffic Bill of the 
Government, which has just been introduced 
into Parliament, follows out and harmonises 
with the recommendations of the Royal 
Commission. 

The difficulties of the London Traffic 
problem, as diagnosed by the Royal Com- 
mission, were conveniently summarised by 
them under three main heads. The report 
of that Commission dealt first with the 
streets, and with all the various questions 
•connected with street traffic. Secondly, 
it examined the public transport agencies 
operating either on the streets in the form 
of tramway cars or omnibuses, or below 
the streets in the form of tube railways. 
Thirdly, it discussed the railways serving 
the Metropolis, whether in the form of urban 
railways, such as the Metropolitan District 
Railway and the Metropolitan Railway, or 
in the nature of suburban sections of what 
for want of a better name I may call — 
although the great Railway Companies do 
not themselves like the sobriquet — the 

main-line” railways. 

There can be no question of the urgency 
of some remedial measures being im- 
mediately adopted. Dating as far back 
as the reign of Elizabeth documents are 
in existence in the archives of the Guildhall 
which use language very similar to what is 
being used to-day, to impress upon the 
attention of the Government the imperative 
necessity even at that time of freeing 


what they called, the ** passage ” through 
London streets. They show conclusively that 
much the same problem confronted the 
city fathers of those days as faces the Govern- 
ment or the great Municipal Authorities 
of London at present. As to the im- 
perative necessity to-day for action, I do 
not think I could say to-night anything which 
would improve on what was written as far 
back as 1905 by the Royal Commission. This 
is a short passage from its report : — 

“The magnitude of the population of 
London, and the extent of the area over 
which that population is spread, make the 
problem of locomotion specially important 
for London, and if the standard of move- 
ment cannot be raised to the level attaincKl 
elsewhere, London must fall behind in 
competition with other cities, and the 
life and growth of the Metropolis will be 
slowly, but no less surely, strangled by the 
choking of the great arteries of traffic.” 
That was true in 1005, and more than 
true in 1924. The population of “ Greater 
London ” has increcused substantially in 
the last 19 years, and the area which to-day 
constitutes “ Traffic London ” (because, 
after all, traffic laughs at municipal 
boundaries and parochial jealousies) has 
immensely widened since 1905. The distances 
which people travel to-day are much 
extended, and what may be called the 
” travel habit ” has greatly grown and 
spread. Therefore, urgent as were the 
necessities at the time of the Royal Com- 
mission of dealing with London traffic, 
those necessities have since become 
enormously aggravated, until they represent 
at this moment one of the most serious 
and pressing social problems of metropolitan 
life. 

The difficulties which have accumulated 
in regard to London's primary means of 
transit, namely, streets, are summarised 
succinctly by the Royal Commission, and 
I do not think I can do better than read 
something of what they said : — 

” The chief difficulty , that stands in 
the way of improving the means of 
locomotion in London is the narrowness 
of the streets, and the fact that they were 
not originally laid out on any general 
plan. If the streets were of suffici^t width 
and had been laid out on a regular plan, 
the congestion of vehicular traffic would 
practically disappear ; the long distance 
traffic could be provided for by diallow 
underground railways at a cost ^ch 
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would not be prohibitive ; and a complete 
system of surface tramways could be 
laid down, which would carry the short 
distance and miscellaneous passenger 
traffic of London cheaply and quickly.** 

I pause there to make this observation: 
at the time of the Royal Commission 
the wonderful possibilities of the motor- 
bus had not been appreciated. The Com- 
mission then went on to say ; — 

The present unsatisfactory conditions 
are largely due to the fact that there did 
not exist ih the past any Municipal or 
other Authority having jurisidiction over 
the whole area, and possessed of sufficient 
power and resources to enable it to deal 
satisfactorily with the problem of loco- 
motion, and the other questions allied 
thereto. The history of the growth of 
London is, to a very great extent, a record 
of the aggregation of houses to the central, 
or original city, having an area of about 
one square mile. This central nucleus, 
still known as the City of London, was 
built, or grew up, at a time when the vast 
' amount of business now transacted in 
it, and the volume of traffic that now 
flows through its streets, could not have 
been foreseen. Many street improvements 
have been made to relieve the special 
difficulties that forced themselves from 
time to time on the notice of the Au- 
thorities, but the great cost of such 
improvements, due to the high value 
of city property, stood in the way of 
any general reform, and the street 
accommodation of the City of London 
is inadequate to meet the requirements 
of the present day. As population in- 
creased, and business grew, various 
parishes and villages outside the City 
of London gradually became a portion 
of the metropolis, but were not assimilated 
by any central municipal authority. 
It is probable that the great extent 
to which, in early days, the river could 
be, and was, used as a means of com- 
munication from east to west prevented 
attention being given to the laying out 
of new streets and roads as London 
stretched out beyond its original limits. 
However that may be, the parishes 
preserved their separate and independent 
constitution and authority, and the 
state of confilsidh and administrative 
disorganisation that prevailed only fifty 
years ago hi almost Incredible.’* 

The obnfujuoti and eh aqp flourished in 


profusion even when the Commission was 
reporting. I well remember investigat- 
ing a number of cases around the metropolis 
where one Local Authority in the exercise 
of its powers under the local Building 
By-Laws, were actually putting pressure 
upon owners in their district to lay out 
new streets at right angles to the general 
lay-out of the streets in adjoining districts, 
so as to obstruct as far as possible the 
passage of through traffic, and thereby 
relieve the Authority, when it took 
over the streets, from the cost of street 
repairs due to traffic coming from districts 
beyond their own. 

There are two other passages which 1 
would also like to read : — 

“ It will be seen that London, only 
50 years ago, consisted of a central area 
of about ono square mile under the 
Corporation of the City of London, 
surrounded by parishes continually grow- 
ing in population and in importance ; 
each parish a law unto itself , uncontrolled 
by any central, municipal, or other local 
authority. Under such conditions grew 
up the Metropolis of the . United Kingdom, 
composed of streets laid out without 
plaui, tortuous in direction, varying in 
breadth, and generally insufficient in 
dimensions.” . . The wants of London, 
as a whole, in the matter of roads and 
streets, have never been sufficiently 
considered in the past. In the early days 
no municipal authority existed, outside 
the City of London, which could deal 
with the whole problem in a broad spirit, 
and London was allowed to grow up 
. piece -meal as local conditions or accident 
prescribed. No sufficient provision was, 
or imder such conditions could have been 
made to meet future requirements. The 
streets of the present day are frequently 
survivals of the village roads and lanes, 
developed into metropolitan thorough- 
fares under the care of small and in- 
dependent local authorities, whose views- 
did not extend beyond the requirements 
of the limited areas for which they were 
responsible.” 

JSo that, while we find that there were 
in existence in Paris, Berlin and Vienna, 
plans which laid down the general lines, 
dimensions and directions, in accordance 
with which main streets and important 
thoroughfares were to be developed, nothing 
of the kind at any time existed in London. 
Never any co-ordination — ^nothing but 
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parochial jealousies ; nothing but bumble- 
dom in excelais, each parish forming its 
new roads on its own petty plan, or turning 
what were originally cow -tracks into main 
thoroughfares. 

Such was the evolution of London 
streets. As regards the means of transit 
on the streets, I can epitomise the Com- 
mission's conclusions ; they are equally 
true to-day. 

** Insufficiency of mileage is not the 
only defect of the tramway service in 
London. Within the County of London 
nearly the whole of the tramways are 
owned, and in great part are worked, 
by the London County Council, whose 
|K)licy has been consistently directed 
to the exclusion of private promoters 
fron\ witliin the County of London ; 
such tramways within their jurisdiction 
as do not already belong to them will 
be acquired, under existing powers, in 
the course of a few years. 

'' In the districts of * Greater London,' 
lying outside the administrative Coimty 
of London, a different policy in general 
prevails : the tramways are largely 
worked by private companies. This 
difference of policy would not necessarily 
entail inconvenience if the systems on 
the outside were worked in harmony 
with those inside, so that cars should 
run continuously across the frontier. 
Unfortunately, that is not the case. 
The systems where they meet at the 
frontier are not always physically con- 
nected, and, in no caae is there through 
running. Accordingly every through 
passenger is obliged to change cars. 

“Inside the Administrative County 
of London itself there are also very 
serious defects. Three systems of tramways 
are included in this area : the northern 
and eastern system, wholly north of 
the Thames ; and the southern system, 
wholly south of the Thames. All these 
three systems are separated from each 
other by long intervals, without any 
connection, as will be seen by a reference 
to the Tramway Plan ; while great 
districts in the centre of London, including 
the city, the West End, and the chief 
places of public resort, are entirely un- 
provided with tramway service. The 
different linte approach those districts 
and then break off abruptly in the 
middle of the street. 

“As a result, all the oars are obliged 


to discharge their passengers at dead-end 
^terminals. At the six principal terminals 
(Westminster Bridge, Shepherd's Bush, 
Blackfriars Bridge, Aldgate, Newgate and 
Euston Road) nearly a quarter of a million 
of passengers alight from, or join, the 
cars every day in the streets ; apart 
from tlie great inconvenience caused to 
all or most of the passengers, the result 
is a great congestion, both of tramcars 
and of ordinary vehicular and pedestrian 
traffic, at these terminal points ; and 
the same congestion, though in a less 
degree, occurs at the other terminals in 
London. 

“ It will be seen that, from every point 
of view, tramway accommodation is 
glaringly defective. In a great area 
there is no tramway service at all. Where 
there is such a service, travellers do not 
obtain the full advantage which it ought 
to provide, in cheapness, expedition 
and convenience. An ‘ end -on ’ break 
in the course of a journey probably 
causes additional expense (for two in- 
dependent fares usually cost more than 
a through fare), whilst the consequent 
delay and discomfort, especially in bad 
weather, and the imcertainty of trans- 
shipment, are great drawbacks. Where 
the line abruptly terminates in the 
middle of crowded streets, even gpreater 
discomfort is caused, together with serious 
diminution of efficiency in the entire 
tramway service, and an intolerable 
congestion in the streets." 

“It is difficult to appreciate how such a 
state of things can have been tolerated 
so long. Whatever view may be. held 
upon the expediency of extending tram- 
ways in London, it cannot be expedient 
to work those we have upon inefficient 
methods." 

This was written in 1905. With the 
exceptions that at Westminster Bridge and 
Blackfriars " dead-end " terminals have 
now been abolished as a result of the ex- 
tension of the London County Council 
tramways over Blackfriars and Westminster 
Bridges and along the Thames Embank- 
ment, and that through tickets are issued 
over the tramway, omnibus and tube -rail- 
way systems of the Underground Company, 
these observations of the Royal Com- 
mission are as appropriate to-day as they 
were when they were written. 

So far as omnibuses were conoemed, the 
Commission drewattention to the fact that 
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their services were wholly uncontrolled, 
and complained of the public disadvantages 
that would ensue if the position were not 
remedied. The Commission’s advice was 
wholly disregarded, and the trouble has 
now supervened in an acute and controversial 
form. The Commission commented adversely 
upon the fact that it was possible for any 
person who obtained a licence from the 
Metropolitan Police (who were the Licensing 
Authority for the Metropolitan Police 
District) and from the City of London 
Licensing Authority to put an omnibus 
on any route in Greater London he thought 
fit, without being subject to any control 
whatsoever in regard to route, comprehen- 
siveness of service, time-table, fares, etc., 
thereby differing entirely from the practice 
in Paris, Berlin or Vienna, where the right 
of any person to put an omnibus on particular 
public streets is derived from a “ con- 
cession,” which imposes, in the interests 
of the public, certain definite obligations 
on the concessionaire. 

In regard to raiKvays this was and is 
still the position. Their construction has 
been entirely a question of haphazard 
growth. There w*as never any plan providing 
for the general lines of their development, 
as existed in Paris, as exists to-day in 
Berlin, and as did exist in Vienna. The 
only questions touching London railways 
that actively agitated the mind of Parliament 
or of municipalities in mid-Victorian 
days w’ere three, namely, whether there 
should or should not be a great central 
station in London which would form the 
general terminus of all main -line railways ; 
whether there should or should not be an 
” outer circle railway ” connecting the main- 
lines somewhere outside the central districts 
of London and providing facilities for the 
exchange of goods traffic so as to avoid 
the necessity of passing goods waggons over 
crowded city lines or the cartage of goods 
through the congested streets of the 
Metropolis ; and whether there should or 
should not be an “ inner circle area ” in 
Lemdon into which no main-line railway 
should be entitled to penetrate, but round 
whidh an underground- railway should be 
built to connect up the main-line termini. 
The central station project was ultimately 
rejected ; there were several fruitless schemes 
to construct an -outer ciipcle railway,” 
but the inner circle proposal was ultimately 
carried ouf.. ^ 

Such were the outsttaiffiing features of 


the London Traffic problem. I will now 
endeavour, without going into any great- 
detail, to indicate the general lines 
which the Royal Commission’s reconunenda' 
tions for the improvement of the situation 
followed. It is desirable to bear in mind 
that that Commission obtained the best 
possible technical assistance from eminent 
persons of the greatest experience, in close 
touch with the practical realities of the 
problem. They were also advised by Sir John 
Wolfe Barry and Sir Benjamin Baker, both 
well-known and distinguished engineers in 
London, and by Mr. William Barclay 
Parsons, who was the Rapid Transit Engineer 
to the City of New York. 

The guiding principle the Commission 
formulated — and it is, I venture to think, 
to-day a principle which calls more urgently 
for application than ever it did — was that 
there should be co-ordination of all moans 
of transit. They pointed out that you cannot 
deal with the problem of London traffic 
in watertight compartments— that it is 
one problem undivided and iudix’isible. 
You cannot treat it as a series of separate 
problems whereby particular sections of 
London are to be served by railway or 
tramway or motor -bus. They emphasised 
the obvious and indisputable fact that no 
proper solution of the problem can be 
devised unless ” Traffic London,” whatever 
be its municipal boundaries, is treated as 
a whole, and unless all the means of transit 
serving ” Traffic London ” are worked in 
the closest co-ordination and co-operation. 
At that time — ^and even to an accentuated 
extent to-day — the artificial barriers which 
severed one transit system and another 
were largely the result not of traffic causes, 
but of parochial jealousies. Certain 
municipalities owned their tramways, and, 
of course, objected to anything in the 
nature of private enterprise operating in 
their district. In other local districts 
private enterprise afforded the fcKsilities, 
and was denied a chance of working in 
co-operation with adjoining municipal 
systems. Therefore, the Commission laid 
stress on this fundamental point, that any- 
thing in the nature of a real, true, com- 
prehensive co-ordination of the means of 
triuisit in ” Traffic London ” involved the 
repudiation by Parliament or whatever 
other competent authority existed, of those 
petty, futile and injurious distinctions as 
between municipal enterprise and private 
enterprise in matters of transit, founded 
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not on any considerations of economy 
and efficiency of service, but on partisanship 
and prejudice. 

I ne^ not say that the area which the- 
Commission recommended should be treated 
as Traffic London ” was the area known 
as Greater London.” Since that time, 
owing to -the extension of London and the 
increasing distances people travel, an even 
wider traffic area than that of Greater 
London ” was contemplated by the recent 
Royal Commission on London Government. 

In order to secure co-ordination the 
Commission laid down as the first cardinal 
principle, that there should, far as 
possible, be amalgamation of the various 
systems of transit. In other words, the bigger 
the system, the better and the more com- 
prehensive and the cheaper are the facilities 
that can be afforded to the public on an 
economic basis. But at that time every 
possible difficulty was being presented to 
amalgamation. In that respect this coimtry 
differs extraordinarily from other countries, 
notably the United States of America, 
whore every possible facility is given for the 
consolidation of transport undertakings, 
or even in countries where State enterprise 
is more or less the rule, as, for example 
in Franco and Germany. With the ex- 
perience of all those countries to guide it, 
the Commission strongly urged that all 
possible freedom should be given to company 
undertakings to amalgamate. Notwith- 
standing that authoritative pronouncement, 
since that date every possible impediment 
has been imposed by Parliament and the 
Local Authorities in the way of company 
undertakings in the metropolitan area 
consolidating their respective systems. One 
has only to recall the history of the tube 
railways which exist to-day in London. 
They were originally authorised as local 
independent schemes from one point to 
another in the hands of separate companies, 
and they were only amalgamated into the 
present system of the London Electric 
Railway Company imder the very greatest 
difficulties, and in the face of formidable 
opposition in Parliament. The Commiasion 
also were strongly of opinion that obstacles 
should not be plac^ in the way of amalga- 
mation of a statutory company, t.e., 
one incorporated* by special Act of 
Parliament, and a limited liability 
company incorporated under the Companies 
Consolidation Act, 1908. The present 
position of transport companies is most 


illogical. Railway companies generally^ 
must be constituted by and obtain their 
powers from special Acts of Parliament 
Tramway compcmies are companies in- 
corporated sometimes by Act of Parliament 
and sometimes imder the Joint Stock 
Companies’ Acts, but in each case operating 
a system of tramways authorised by a 
special Act of Parliament or by a Provisional 
Order confirmed by an Act of Parliaments 
A light railway company is usually con» 
stituted by a Departmental Order, made 
under the authority of the Light Railways 
Act, to construct and work the light railway 
authorised by the Order. An omnibus 
company is incorporated under the Joint 
Stock Comj anies' Acts to work buse.s w'her- 
cver it can get a licence. The Commission 
accordingly recommended that every facility 
should be afforded for the consolidation of 
transport undertakings and the working of 
those undertakings as one undertaking even if 
the owners were statutory companies or 
joint stock companies, or companies in- 
corporated by Departmental Order. For 
some reason which it is not easy to ascertain 
Parliament has not given, and is not disposed 
to give, any facilities w^hatsoever for the 
amalgamation of these different kinds of 
transport companies. As a result various 
kinds of expedients have to be used to try 
and secure for the ti;javolling public some 
of the advantages of consolidation, but 
they can hardly be viewed as entirely satis - 
fewjtory. One can refer to the w’ell- known 
arrangement sanctioned by a special Act 
of Parliament under which the five separate 
Underground Companies : — The Metropoli- 
tan District Railway Company ; the London 
Electric Railway Company ; the City and 
South London Company ; the Central 
London Railway Compcuiy and the London 
General Omnibus Company — ^maintain a 
common pool. Into it they pay their net 
receipts after payment of working expenses, 
and interest olwges, and then the total 
amount of net receipts in the pool is dis- 
tributed among the contributing companies 
by mutual agreement. The result of this 
co^iplicated arrsingement is that a basis 
, is provided on which those five respective 
imdertakings can be worked as a whole,, 
and facilities afforded in some direction 
by one company which perhaps the individual 
means of that partiouli^r company would 
not justify it. as a separate entity in pro- 
viding. The pool supplies means fbr affording, 
those facilities by placing the financial 
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.risk on the combined resources of the five 
•co-operating undertakings. It seems in- 
explicable that it should be necessary for 
companies to resort to a makeshift con- 
trivance of that sort as a means of effecting 
what ought to be effected and ought to be 
permitted through amalgamation of the 
•companies’ respective undertakings. The 
Railways Act of 1921 has provided for the 
a^ialgamation of many railway companies 
Into four large railway groups. Why the 
advantages of amalgamation, which has been 
accepted by parliament as the proper 
principle for the great main-line railway 
companies, should be denied to local 
metropolitan transport imdertakings, passes 
ordinary comprehension. 

Involv’^ed in the principle of co-prdination, 
which was so strongly advocated by the 
Royal Commission, was restriction of com- 
petition, so far as local railways, tramways 
and omnibus services in Greater London 
were concerned. This recommendation was 
considerably before its time, and it was 
many years before the public were prepared 
to endorse the wisdom of the view, but 
experience since that time has absolutely 
confirmed its soundness, and Parliament, 
in the Railway Act of 1021, has adopted 
and applied it to the main-line railway 
companies. The days are indeed past when 
it can be suggested that unrestricted com- 
petition affords a ^rmanent and satis- 
factory basis for providing the travelling 
public in one large district with the most 
•efficient and comprehensive and cheapest 
means of transit. 

Following along and applying this general 
.principle of co-ordination, which is the 
foundation of the Royal Commission’s 
report, the Commission recommended that 
where amalgamations of transport under- 
takings for any reason could not be effected, 
unified working should everywhere be 
mikle possible, and indeed insisted, and 
were sufficiently courageous to say that if 
the working in any particular district of 
^several undertakings as one meant the 
.leasing of municipal tramways to a company 
to work, or meant a Municipal Corporation 
working all or any part of a company’s 
tramways in its district, such arrange- 
ments should be adopted ii order to 'ensure 
oinified operation without any regard to 
preju^ces or susoej^l^lities, if that seemed 
to be the effective of [gfroviding the 
travelling pulj^lic with the facilities of transit 
\whieh they lieeded. But even to-day any 


proposition of that sort would meet with 
considerable political, municipal and other 
opposition, however outstanding were its 
economic advantages. 

Again, proceeding resolutely towards the 
goal of co-ordination to which all its 
recommendations converged, in oases where 
unified working was not a practicable 
proposition, the Commission recommendeJ 
traffic agreements providing for joint or 
through working, or territorial limitation 
or extension of operations, so as to ensure 
comprehensive and efficient services, and 
in order to eliminate overlapping and 
wasteful competition. Such agreements 
may take in practice many different forms, 
and involve the pooling of receipts, the 
division of the through fares and self-abnega- 
tion in various forms. I can app^l to the 
experience of those present this evening 
to corroborate how little of this is going 
on in London to-day, and what opposition 
is raised on all sorts of trivial grounds to 
every such proposal. Yet it is really of 
the essence of providing comprehensive 
and co-ordinated services that these barrier 
lines which exist between mimicipal enter- 
prise and private enterprise should be 
broken down, and that apart altogether 
from political or other considerations, 
arrangements should be made for the 
working in harmonious unison of municipal 
systems of transit and companies’ systems 
in the common interest of the travelling 
public. 

If co-ordination was ever to be achieved, 
the Commission pointed out that there 
must be effective control over the construc- 
tion and working of all systems of transport. 
At the time there were many objections 
to such a proposal. The Company said. 

Why should any authority exercise control 
over us if they do not share in the financial 
responsibility of the imdertaking ? ” The 
Municipality said : ” No mterference in 

our house ; our local government electors 
should be supreme in their own district.” 
Both forget that there was and is a con- 
siderable amount of control already existing 
over fares and services. If, for example, 
we take the question of fares, on all railways 
'to which the Railways Act, 1921, applies 
fares will be subject after ** the appointed 
day” to the juiHusdiction of the Railway 
Rates Tribunal. On tramways the fares 
are fixed by specif Act of l^arliament or 
by a Provisional Order confirmed by Act 
of Parliament. In regard tp omnibuses 
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there is no control whatsoever as to fares. 
As to services and facilities, so far as railwa3rB 
are concerned, there is a certain amount of 
control exercised by the Railway Rates 
Tribunal or the Railway and Canal Com- 
mission. Over tramways some control is 
exercised by the Ministry of Transport in 
regard to services for workmen. The point 
of principle, therefore, on which the Royal 
Commission insisted, that there should be 
some fair and comprehensive cuid effective 
control over the co-ordination of, and the 
services and far6>s on all public transport 
systems in London, has already in great 
measine been accepted by the Legislature, 
but its partial application frustrates the 
benefit that would otherwise have arisen 
from it. 

The Commission next emphasised how 
urgently necessary it was that the provision 
of all transit facilities should proceed on the 
lines of a “ general plan,” which had regard 
not to the circumstances of a particular 
district, but to the needs of ” Traffic 
Tx)ndon.” It pointed out, in justification 
of this important proposal, the haphazard 
growth in London of roads and of streets, 
of railways and of tramways, and of omnibus 
routes ; it referred to the very different 
evolution of transit services in Paris, Berlin 
and Vienna, where transport systems wpre 
developed on the lines of a general plan. 
It emunerated the numerous public . 
advantages that would result if a general 
plan for ” Traffic London ” were prepared 
and kejit up to date by a competent au- 
thority proWding for the co-ordination and 
future development of transit services. 

In order to provide and maintain this 
vital element of control the Commission 
urged the appointment of a Traffic Board. 
The most effective and efficient Traffic 
Board would probably be some competent 
dictator, but that in our democratic country 
is a Utopian conception. It, therefore, 
recommended the appointment of three 
persons to whom numerous and responsible 
duties would be confided. That was the 
particular rock on which the Report of the 
Royal Commission was ultimately wrecked. 
The proposal immediately gave birth to a 
widespread agitation. Municipalities in 
London and in the neighbourhood expressed 
their firm determination imder no circum- 
stances to come imder the control of anything 
in the nature of a Traffic Board ; they 
insisted on their full and unlettered ri^t 
to remain dictators in their own areas. 


A prolonged political controversy ensued,, 
the effect of which was to stifie, for many 
years, any prospect of carrying into practical 
effect the report of the Royal ^Commission.. 

The London Traffic BiH which has been 
recently introduced into Parliament is a 
notable advance in the direction, so forcibly 
outlined by the Commission, as alone afford* 
ing any hope of alleviation, let alone solution 
of the London Traffic Problem. It proposes 
in the first instance to constitute an Advisory 
Committee, consisting of a Chairman, 
appointed by the Ministry of TransiX)rt,. 
12 ordinary members and six additional 
members. Personally, I should have liked 
to have seen a small, compact, expert Traffic 
Board responsible to Parliament through 
the Ministerial Head of some Government 
Department, but if, from the political and 
municipal temper of the times, that is un- 
attainable, then I welcome the pro|x»sal of 
the Government to appoint an Advisory 
Committee, constituted as proposed by the 
BiU, as a substantial approach to the ideal 
of the Royal Commission. The 12 ordinary 
members of the Committee represent the 
Public Departments, the Ministry of Trans 
port, the local and highway authorities of 
the area which is to be treated as “ Traffic^ 
London,” and which is considerably larger 
than ” Greater London.” Two of the 
additional members are to represent the 
interests of labour engaged in the public 
transport services in Traffic London, and 
the remaining four will represent what I 
may call the Companies owning or operating 
those services. The main criticism of a repre- 
sentative committee of this kind, to deal' 
with acutely controversial questions, is 
that there is a great danger of their effective 
decisions being shorn of all decisive action in 
order to secure compromise, and of this pro- 
cedure degenerating into something resemb- 
ling harmonious static equilibrium. I would 
have liked to have seen a small body imbued 
with plenty of dynamic force, invested with, 
and under no compulsion to refrain from 
exercising, powers of initiative, and with 
functions not confined merely to advising on 
such particular matters only as are referred 
to them by the Minister Kjf Transport ^ 
but I recognise that in regard to the London 
Traffic Problem, the present-day principle 
must be “ SolvUur AnUnUando.'^ An immense 
amount of education . must be effected 
amongst the Municipalities and all others 
connected with the provision of t'iansport 
in Lcmdcm, and an attitude of mind and 
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•outlook cultivated to look on the other side 
•of the question than that which immediately 
concerns themselves. All concerned in 
London traffic — and what citizen of London 
is not ? — ought to welcome this Bill as being, 
if nothing more, at least the cradle out of 
which a really effective traffic authority 
for the MetropoL's may ultimately be reared. 
If the right Chairman be appointed, — for 
with such a nicely balanced Committee, 
everything will depend on him, — the Com- 
mittee proposed by the Bill will be able to 
do work of incalculable public benefit. 
Its very existence, and the opportunities 
it will provide for friendly discussion between 
the representatives of what have been 
hitherto almost hostile interests, will tend 
to extinguish many of the prejudices and 
assuage many of the asperities that have 
for so long militated against the provision 
of real co-ordination of the various traffic 
services in the Metropolis. In course of 
time I have every hope that a true spirit 
of co-operation will be engendered. I do 
not know how widely the Minister of Trans- 
port intends that the functions of the Com- 
mittee are to extend — whether they are to 
embrace roads and streets, railways and 
.tubes, tramways and omnibuses, or whether 
some more limited scope is contemplated ; 
but I trust that their scope will be as com- 
prehensive as is possible. 

The next important provision of the Bill 
deals with the question of the street obstruc- 
tions caused by the execution of street 
repair work, and by the breaking up of 
streets to lay pipes, cables and wires. Any 
of us who iise the streets of London, or who 
lighten the burden of life by enjoying the 
humour of “ Punch,” know what an un- 
necessary and perfectly ridiculous amount 
of obstruction is caused by the inveterate 
and insatiable passion of every authority 
with statutory powers over the thorough- 
fares of the metropolis, to break them up 
at different times, without any sort of 
co-ordination, and 'make them almost im- 
passable for traffic. The Bill represents 
a praiseworthy attempt to compel all such 
authorities to arrange a normal seasonal 
programme for any work involving inter- 
ference with the surfaces of streets, so 
that, except in case of emergenoy,L all such 
work may be done at one and the same time 
— a reform imdsted on by the Royal Com- 
mission and regretts^ly ovmlue. 

The noxt^ important qlause in the Bill 
in the powef^ wlfich it is proposed to confer 


upon the Omnibus Licensing Authorities 
in ” Greater London,” that is to say, the 
City Police in the City of London, the 
Metropolitan Police in the County of 
London, to attach conditions to omnibus 
licences. That is absolutely essential 
if an efficient, comprehensive omnibus 
service is to be secured. There can be no 
reason whatsoever why we in London should 
be in a worse position than other cities 
abroad. It cuts at the very root of providing 
a comprehensive and efficient omnibus 
service if it be possible for any person 
who obtains an omnibus licence to put his 
omnibus on any route he thinks fit for just 
as long, or for such periods of the day as 
he chooses, and thereby skim the cream 
off the traffic of those routes and evade 
what ought to be the responsibility of any 
public transit undertaker, namely, to provide 
traffic facilities, not merely on a route at 
profitable times, but at all times, and not 
merely on the most profitable routes, but 
on routes which are not so profitable. In 
traffic operation good routes must pay for 
beul routes ; by no other means can com- 
prehensive facilities be provided. 

It can hardly be suggested that the 
proposal in the Bill constitutes any very 
onerous restriction on the liberty of omnibus 
licensees. Indeed, when one considers 
what the public interests demand, and 
what is the existing practice in foreign 
capitals, it may be argued, and not at all 
unfairly, that the provisions of the Bill will 
preserve for the metropolitan omnibus 
licensee a latitude of choice in regard to 
when and where and how he will operate 
his licensed omnibuses very considerably 
greater than that to which he might reason- 
ably be restricted in the interests of the 
welfare of the travelling public of ** Greater 
London.” 

As complementary to the powers of the 
Omnibus Licensing Authorities in ” Greater 
London ” to attach conditions to omnibus 
licences providing for a proper service, the 
Minister of Transport himself takes power 
under another clause in the Bill to limit, 
either generally or during particular hours, 
and subject to certain safeguards, the 
number of omnibuses plying for hire in 
any street or part of a str^t within ” Greater 
London,” when he is of opinion that by 
reason of the width of the street, or the 
existence of alternative facilities for the 
conveyance of passengers along the street, 
or in its vicinity, the number of omnibuses 
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plying for hire along the street isexcessivei 
and the Minister may determine the 
omnibus proprietors who shall solely or 
jointly be permitted to operate their 
omnibuses through any such street. A 
power such as this was thought necessary 
by the Royal Commission as far back as 
1906. How mucii more is it necessary to-day 
to deal with the swelling flood on London 
streets of heterogeneous and unnecessary 
omnibuses, which are being pressed into 
operation, not to provide a permanent and 
reliable service for the benefit of the public, 
but to snatch a transient profit at the 
cost of tramways and tube railways, which, 
unlike the mobile omnibus, are anchored 
fast to definite routes, and cannot be 
diverted from route to route as fancy 
dictates or profits attract. All such un- 
necessary omnibuses are a public detriment 
and not a public benefit. The public is no 
better served. They are merely carried 
on an omnibus and not on a tube railway. 
In tlie end the public must inevitably suffer. 
Tube railways and tramways must of a 
certainty reduce the facilities they offer to 
the travelling public if revenue which is 
legitimately theirs, and for which so large 
a permanent investment has been hazarded, 
is to be diverted from their already slenderly 
filled coffers into the pockets of irresponsible 
omnibus proprietors. One important com- 
ment does arise upon this clause of the 
Bill. It seems imfortunate that the Minister 
of Transport is taking no power under the 
claiise to regulate services upon metropolitan 
tramways, whether owned by companies 
or by local authorities. 

In addition the Bill confers upon the 
Minister of Transport on lines recommend- 
ed by the Royal Commission power to make 
a large number of regulations, in regard 
to preventing obstructions in the streets and 
facilitating passage through them, subject 
to disallowance by Order in Council on an 
address being presented to the King, 
praying for such disallowance by either 
House of Parliament. The various matters 
in respect of which such regulations may be 
made are too numerous to mention ; they 
are set out very fully in the Third Schedule 
to the BiU. 

I may, in conclusion, sum up the effect 
of the Bill now presented to Parliament, 
by saying that it marks an earnest attempt 
on the part of the Government to go a consid- 
erable way towards carrying into effect the 
recommendations of the Royal Com miss i o n 


on London Trafiic, although there are, as 
has been pointed out, very important and 
very serious omissions. There is one par- 
ticular deficiency. The Bill contains no 
provisions enabling transit authorities, 
whether Company or Municipal, to enter into 
agreements providing for the co-ordination of 
their respective systems under any arrange- 
ment which seems mutually satisfactory, 
and involving it may be pooling of traffic 
revenues and their distribution as agreed. 
There should be no objection to giving 
effect to this all-important recommendation 
of the Royal Commission. Such a power 
should be conferred upon the owners of 
transit systems in London, be they 
municipalities or be they companies. No 
political or municipal prejudice should be 
allowed to weigh against the crying needs 
of London’s travelling public. 

This is a subject on which, no doubt, a 
number of distinguished gentlemen whom I 
see present, and who are closely connected 
with the London Traffic Problem, may 
^ssibly desire to speak, and, therefore, I 
shall not occupy the time of the meeting 
further, except to say this. Speaking under 
the limitations of the moment, my object in 
this address was a limited one, namely, to 
indicate what were the fundamental diffi- 
culties of the problem ; secondly, to show 
in broad outline and in some attempt at 
balanced perspective the main lines along 
which the Royal Commission, after four years 
of close investigation in this country, on the 
Continent of Europe, and in the United 
States of America, assisted by the most 
expert and experienced traffic and technical 
advisers of the day, were of opinion that the 
solution of the problem lay, and, thirdly, 
to indicate how far the present London Traffic 
Bill of the Government carries into practical 
efiect the recommendations of the Com- 
mission. 

My Lord, ladies and gentlemen, I thank 
you most profoundly for your kkid and 
sustained attention, and I venture to hope 
that what I have said may afford some 
basis for a profitable and interesting dis- 
cussion. 

DISCUSSION.- 

Sir Alfbid Yarrow, Bt, M.InBt.C.E., F.R.S., 
in opening the disouasion, thanked Sir Lynden 
Macaeaey for having placed before the audienoe in 
a very clear way one of the moat difficult problems 
of the day. 

The congestion of the traffic in t^cndon had 
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greatly interested him of late, because he had been 
one of hundreds of thonsands of peoj^ irho were 
aiudous to hurry on, and who had been kept waitin|^ 
owing to the congestion that occurred, 

(1) Partly through one line of traffic crossing 
another on the same level, 

(2) Partly through the traffic being stopped to 
allow pedestrians to cross the road, and 

(3) Partly on account of horse vehicles, which 
coi^ not keep up the speed of the present day. 

If the value of the time people lost owing to such 
.stoppages could be estimated, it would work out to 
a colossal sum, — many millions sterling per annum ; 
and, having in view the loss to the nation through 
. such waste of tjme, money might well be spent in 
organising vanous methods of alleviating the 
present congestion. 

. With regard to horse traffic, two years ago he 
had been in Seattle, one of the most rising cities on 
the Pacific coast. He had been struck by the 
fact that horses appeared to be extinct. He had 
taken a drive for three hours to see the city, and 
. during that time he had only seen one horse, 
and it was lame ! That was an example which 
foreshadowed what would probably happen in 
in this country in the distant future, and, therefore, 
any arrangement made should have this change 
from horse to motor kept in view. 

As regarded facilitating pedestrians crossing the ^ 
roads, in Seattle they h^ an excellent system. 
At certain intervals there were two white lines, 

, about 16 feet apart, painted across the road. 
From one pair of lines to the next pair the traffic 
was allowed unlimited speed. (In Seattle motorists 
were not fined for going too fast, as here, but 
for going too slow !). When a car approached 
the white lines the chauffeur had to slow down 
to three or four miles an hour and just crawl 
across the space allotted for pedestrians to cross. 
If anyone wished to cross the road in safety he 
must do BO at such places, as between the lines 
all cars went very slowly and could therefore stop 
instantly in case of necessity. If pedestrians 
crossed at any other places they did so at their 
own risk. That scheme worked exceedingly well, 
and he saw no reason why something of the same 
kind should not be adopted in this country. It 
would avoid the police stopping the traffic for 
people to cross. If such crossing places were 
adopted say in Regent Street there would be six 
o? eight between Oxford Street and Piccadilly 
Circus. 

So much for the horses and for people crossing 
.the roads. 

Coming to the most important difficulty of aU, 
namely, where two lines of traffic crossed on the 
same level, it did not require the wisdom of Solomon 
to see that when one line of traffic was passing the 
other must stop. Hie only way to prevent that 
was for the lines of traffic to cross on 'different 
levels. That had been p r o p os e d over and over 
again,* and was parribl out in railway practice, 
^e one line of tndfic c<htld pass thr^gh a tunnel, 
or it might pass over the other, which ever 
Blight be mof^ advantageous under the special 
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Fio. 2.—Photograph of Model illustrating a High Level Crossing so that the traffic in one direction 
does not interfere >\ith the traffic passing at right angles. 


eircumstances of each case. In the London found ample in actual practice in the Blackwall 
atreets it was difficult to burrow underground on Tunnel. 

account of sewers, water-pipes, gas-pipes, electric It might be necessary to have a kerb to keep 
mains, underground railways, etc., and, therefore, each line of traffic distinct from one another, 

in moat cases, it only remained for the crossing so as to avoid any possibility of collision, 
to be effected by means of an elevated road. On each side of the elevated road there should 

He had had some models made (Figs. 1 and 2), be room for a car to stand by the side of the pave- 

slides of which would be thrown on the screen, ment, and also one to pass ; but as they would 

showing how that plan could be carried out. With not be passing in opposite directions ho ventured 

regard to the height above the roadway which was to think that 16ft. certainly would be ample, 

crossed, 16' would be sufficient to allow for a 6ft. He believed he was right in saying that I®' 

man to stand on the top of an omnibus and leave 12 was considered sufficient by the Glasgow Authorities, 

inches clearance. With regard to the incline, he thought that one 

With regard to the width of roadway for the in thirteen was suitable. He lived near GuUdford. 
high-level crossing, if 18 feet could be obtained for Guildford High Street had a rise of one in ten, 

two lines of traffic (one going in one direction, and that was ascended by all kinds cl vehicles, 

and one in the other) it would bo desirable (see Fig. and he had never heard anybody complain that it 

3); but 16ft. would be sufficient, and that was was too steep. Therefore, if an incline lesa than 
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Guildfoid was adopted, that should meet all 
necessary requirements. 

There was one point in connection with a 
high level crossing which was a decided advantage 
to the property owners on each side, and that was, 
motors could be parked in safety under the 
approaches and were thus easily available, instead 
of, as at present, having to be sent up a side street 
where one often did not know where the car was to be 
found. Therefore he ventured to think that any 
contention that a high level crowing was a draw- 
back to the shops was more than counteracted 
by the facility for parking the cars. 

Under the present circumstances ho was afraid 
the width of the streets would never admit of more 
width for the overhead road than sufficient for 
two lines of vehicles going in opposite directions ; 
but in any new roads that were made it would be 
wise to have the overhead road wide enough to 
take four lines of traffic. (ISee Fig. 4). 

The various views which would be thrown on the 
screen showed different views of the model, and 
he thought they would speak for themselves. 
Fig. 3 showed the width desirable in. order to 
carry out the scheme, with one line of traffic in 
each direction, over the high level crossing. 
Fig. 4 showed a sufficient width of overhead 
roadway to admit of four lines of traffic along 
the high level erossing, two in each direction. 
He suggested that for new roads, where there was 
likely to be congestion due to ‘two lines of traffic 
crossing on the same level, the wider overhead 
road would be desirable, involving a total width 
betwben curbs of 72 feet. If the width of the road 
between the curbs was 40 feet, then the width of 
the passage at the sides of the high level crossing 
would only admit of one line of vehicles, and the 
police should have authority to insist that no 
motors should remain standing. If 48 feet width 
oi road between the curbs were available then mi 
one side of the high level crossing there would be 
room for two vehicles to pass, and on the other 
side there would be room for only one line of 
motors, and on this sidf^t^e building line might be 
set back at some future- ttoe. With reference to 
appearance, the schcam a Hue opportunity 
for the arohiteot ^ Aow his artistio skill in designing 


something that would correspond to the but- 
roundings, and Fig. 5 showed what such a structure 
might be like. 

If arrangements were made for people to cross 
the road as was done in Seattle with success ; if 
horses were forbidden to go along the main 
thoroughfares ; and if there were overhead roads 
such as he had indicated, the traffic difficulty would 
possibly be met. 

Of course, in dealing with this subject it must be 
borne in mind that whatever number of cars there 
were on the roads now, in ten years’ time there 
would probably be double' the number, which 
corresponded to the increase which had taken 
place during the last five years. 

He would point out that it was reasonable, as 
the road traffic was increasing much more rapidly 
than the foot traffic, that a slice might bo taken 
off the pavement in cases where the building line 
was set back, and not for all the increased space 
to be given to the foot passengers. 

He might mention, in conclusion, that he had no 
financial interest whatever in any scheme. What 
he was doing was on public grounds, because the 
present condition was intolerable and it would get 
worse and worse every day. 

Sir Georob Hums (Ex-Chairman, L.C.C. High- 
ways Committee) said that he had some trepidation 
in speaking on this subject, because unfortunately 
the London County Cowoil seemed to carry with 
it an atmosphere of contooversy which did not 
tend to the useful solution of the problems with 
which the Society was dealing that evening. It 
was interesting to have the opportunity of hearing 
Sir Lynden Macassey who was so closely connected 
with this problem at a time when there was not 
so much fever in the illness as there was to-day. 
It was good to hear him lay down once more the 
prinoipleB which the Royal Commission had set 
out so clearly and apply them to the Bill which 
at the present moment was before the House of 
Commons. There had been a good many happen- 
ings since the days of the Royal Commission. 
There had been enquiry after enquiry. The House 
of Commons had ooniideied the matter through 
special Committees. There had been a Committee 
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sitting at the Ministry of Transport under Mr. 
Kennedy Jones, of which the speaker was a member, 
and on which an attempt was made to see how this 
problem could be dealt with in such a way as to 
obtain legislative sanction. So far as the London 
County Council was concerned it had been wide- 
awake to this problem for many long years. By 
resolution, ever since the Royal Commission sat, 
the County Council had been pressing for the 
setting up of a Traffic Board, but successive Govern- 
ments had had more interesting matters to deal 
with and London had gone on its way. Recently, 
no doubt, owing to the intervention of a number of 
buses which did not happen to be in what was 
known as the “ combine,” they were finding the 
streets rapidly filling up with traffic which had 
undoubtedly very much emphasised the difficulty 
from which they were suffering. The recent 
strike in the London traffic industry had added a 
picturesque touch to the problem. London had 
been denied its trams and omnibuses for something 
like ten days. The solution of that difficulty and 
the return of the men to w'ork was, he lielieved, 
largely facilitated by the undertaking which the 
Government gave that they w'ould bring in the 
Traffic Bill which they found in the pigeon holes 
wh' n they took office. This Bill was to have been 
brought forward last year, and it had come before 
them with just a few touches to give it a little 
local colour. There were those who said that this 
was a problem which ought to be handled by the 
Municipal Authorities. On the London County 
Council they took that same view, but they took 
it as an ideal. They did not like the interference 
of any Government Departments. But it had been 
impossible to set up any Municipal Authority. 
Suggestion after suggestion was made and finally, 
in a very rash moment, the suggestion was made that 
London government generally should be re- 
modelled. The Royal Commission sat on it, but 
the result was that in another sense it did sit on it I 
The problem wa«* still with them. It was a burning 
problem, and the line they took at the London 
County Council was that in view of all the jealousy 
between authorities, no matter who brought 
forward the proposal, they for once should do 
something original, and although they did not 
like the Bill now before Parliament they were not 
going to oppose it. It was the only praoticablo 
thing they could hope for at present. If this 
Bill was scrapped there was nothing to replace it, 
and they would have to go blundering on from year 
to year without finding a solution for this problem. 
On those grounds the London County Council 
decided not to oppose the Bill, but hoped to 
make certain amendments in Committee, because 
happily at the moment a Government was in power 
which did not mind having its Own measures cut 
about. Sir Lynden Macassey had touched on the 
question of co-ordination, a very interesting subject. 
That very troublesome body, the London County 
Council, had even awakened to that aspect of the 
situation. It did not allow itself to be abeotetely 
paralysed by the contemplation of the iniquities 
of the combire,** and as good citisens, seeing that 
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the State would do nothing for ^em, they did get 
together and make a most eerious attempt to see 
if something could be done for themselves. In 
order that it should not be suggested that the 
London County Council was attempting to give 
away London's birthright to piivate enterprise, 
they succeeded in capturing the Minister of Trans- 
port, whose' representative presided over the dis- 
cussions, and so gave a guarantee that ever 3 rthing 
was fair and square. He ventured to say that it was 
not the fault of the “ combine " or the London 
County Council if this problem had not been dealt 
with. All three parties on the Council came into 
these negotiations, but before they came to the 
end of their labours one party dropped out while 
another refused io accept the final conclusions. 
He did not w'ish to take up more of the time of the 
Society, because this was a subject on which a great 
deal might be said. It was something to have 
succeeded in getting a certain number of men 
representing different interests around one table 
to talk over this problem with an earnest desire 
to solve it. In that respect some good work 
would be done by this new body during the first 
three years of its existence, and then it might go 
out of existence and something else take its place. 
But it w'as very urgent that something should be 
done. 

CoLomL C. H. Bbessey (Ministry of Transport), 
said at that late hour it was very difficult for anyone 
to speak adequately of London trajffic, and as 
he was a representative of the Ministry it was as 
well that his words should be as few as possible. 
Obviously any discussion regarding policy on 
his part would be out of place. He had ha^ the 
honour of working with Sir Qeoige Hume in con- 
nection with many problems relating to London 
traffic, and he knew what a weighty part he had 
played in these discussions. As an expert he ranked 
second only to Sir Lynden Macassey, the author of 
the great text book and encyclopaedia on London 
traffic. There was no doubt at all as to the wide 
area w'hich the Lemdon Traffic Authority would 
have to control. One could see to-day the most 
unexpected developments taking place. Any Traffic 
Authority set up must have an area extending as 
far as possible into those districts outside London 
whose development was still open to control and 
could be usefully controlled in the public interest. 
For example, take the air service: the aerodromes 
were as far afield as Waddon and Hendon. The 
air service was not meant particularly to serve 
the places at which the aerodromes were located, 
but it was meant to serve London, and the interests 
oi London traffic in this particular might be sup- 
posed to extend to those places. That was a hint 
as to how far afield London’s traffic interests might 
stretch. 8ir Lynden MacaiiBey had made a reference 
to the extraordinary parcelktion of London, its 
minute sub-division, and in this respect he would 
like to mention a fact published in The 

Obmur referring to the stjitjs of Lambeth 100 years 
Sgo^ when in an area 6f mile 16 tcdl 

gates were cet vip for the icistriction <A traffic. 


Many of the authorities of that day and perhaps 
later were more concemed in restricting traffic 
than in promoting its movements. In the East 
End one saw the side streets which had been 
narrowed down in order that, in the turnpike era, 
the traffic should be driven off those narrow streets 
which produced no revenue into the turnpike road 
which did. As Sir George Hume had said the great 
point was not to search for impossible ideals, 
although these might come later, but to seize some 
practicable solution which would stand a chance 
of acceptance, perhaps with some reluctance, 
by all concemed. In 1855 the Metropolitan 
Board of Works was set up. That was succeeded 
in due time by the London County Council, with 
far greater powers, which had worked with far 
more credit to the Metropolis. Something of 
the same evolution might take place with regard 
to traffic, and it was the desire of them all to see 
the developments in traffic controlled to the best 
interests of all the citizens of London. 

Mb. Frank Pick (Assistant Managing Director, 
Underground Railways) said that he had listened 
with much interest to Sir Lynden Macassey, and 
he agreed with him that the problem was not solved 
by reviewing simply its technical aspects: it had 
become political. One aspect of the problem had 
been more emphaeised than others during the last 
few weeks. At one time the discussion turned 
upon the various means of surface transit on the 
one hand and the Underground Railway on the 
other, and one seemed to be in a fair way to 
arriving at a solution of the problem by a considera- 
tion of the functions of these two forms of traffic. 
For the shorter and more casual traffic the 
omnibus or tram had advantages, while for 
people who had to make longer journeys to 
town the advantage lay with the Underground 
Railways. In the many discussions that had 
taken place they had hopes that they could have 
come to some agreement whereby their respective 
functions did not clash too much and a measure 
of co-ordination suitable to all concemed might 
be arrived at. But now they had reached a different 
point of view. The recent strike had shown that 
the three main forms of transit — trams, omnibuses 
and the Underground Railway — ^had different 
economic capacities. The tramways and omnibuses 
earned approximately the same amount of money 
for each mile they ran on the streets, in spite of 
the larger capacity of the tramways, yet the 
tramway represented an expenditure at least 
four times as great as that of the omnibus, and 
therefore it required four times as great a 
margin. The relative expenses of the vehicles 
were not sufficiently far apart to maintain that 
additional margin of income. Raihrays did not 
earn so much per mile as either^ the buses or 
the tramways, and their capital cost was at least 20 
times as much as thatof the buses, so they had to 
earn a still larger margm. It had been found that 
there was the greatest difficulty hi securing that 
margin for the Underground Railways, and this 
difficulty had been evident before the Underground 
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Railways were grouped together in what was now 
known as the ** combine.*’ The railways so grouped 
had themselves different earning capacities, the Dis- 
trict Railway, for example, had a different earning 
capacity from the Central London Railway. 
Yet these railways had approximately the same 
expenditure and relatively the same costs to 
meet, so that one of them might be prosperous 
and another not prosperous. It all seemed to 
point to the principles laid down by Sir Lynden 
Macassey that to meet this new difficulty they must 
have a common financial interest in London traffic 
BO as to provide a complete solution. If the 
Tx>ndon Traffic Bill should go through it might be 
subject to improvement with time, as Sir George 
Hume hoped, and a proper contcol of traffic might 
be instituted. When that happy day arrived 
perhaps their own life would be more peaceful than 
now, and London not less well served than it was 
to-day. He congratulated Sir Lynden Macassey 
on his address. 

Colonel J. A. A. Pickard (National “ Safety- 
First ” Association) said that in the last five years 
the number of street accidents in the Kingdom, 
excluding London, had increased by over 110 per 
cent., but in London, thanks very largely to the 
campaign carried on by the Safety-First Council 
the increase had been only 65 per cent. There was 
no doubt that the great increase in the number of 
motor vehicles in the last five years must very 
seriously aggravate the danger to be met. He 
thought that the driver of a motor vehicle was 
often unnecessarily blamed for accidents which 
occurred, and that in many oases of accident he 
suffered just as much as, if not more than, the 
person who was injured, because the blame was 
not his own. Anything that could be contrived 
to make the movement of London traffic more 
easy and more safe for the public was to be welcomed 
and if the Traffic Bill only brought them one step 
nearer to what might be the correct and logical 
solution they in London would be grateful for it. 
He would like to add a word in appreciation of 
Sir Lynden Macassey and his lecture. The speaker 
had been connected with London traffic for a good 
many years, and the report of the Royal Com- 
mission had been a ** bible ” to them all. 

Chief Constable Arthur Bassom (New 
Scotland Yard) said that he had only just 
returned from Paris, where also the traffic 
conditions were very interesting, and he was 
quite unprepared to say anything of great point 
in that discussion. He would like, however, 
to utter two regrets that he felt on listening to 
Sir Lynden Maoassey’s paper and the discussion. 
The first was a regret that Sir Lynden should have 
scrapped his paper, because he felt sure that it 
would have contained a great deal of material 
which to Scotland Yard at least, would have be^ 
most instructive and would have given the cue upii^ 
which they might have obtained new ideas for j^e 
working of London traffic. His other regret was 
that the 'discussion that evening should have turned 


so laigely upon one phase of the London traffie 
problem, — ^namely, the passenger carrying side* 
The London traffic problem was made up of many 
units, in which, he agreed, the passenger side 
played a very important part. But it was not the 
only part with which the police in regulating the 
traffic were concerned. He did not want at that 
late hour to enter into the various phases that 
made up the traffic problem, but he would have 
liked the discussion to have turned upon more 
general subjects, dealing with that problem as a 
whole, so that one could have crystallised the 
feelings of such an assembly as that and an indica^ 
tion could have been obtained as to the lines to be 
taken for the amelioration of the traffic difficulty. 
That difficulty, although accentuated at the present 
time, had been with them since the time of Charles 
I. Whether the problem was more acute now than 
it was in those days he was not old enough to say ! 
But one knew quite well that in going through 
the various historical aspects of the London 
traffic problem, many attempts had been made to 
solve it, though nothing definite had been done, 
and it had been largely left to the efforts of the 
police to get the increased number of traffic units 
through streets which were not appreciably wider 
than they were 50 or 60 years ago. The traffic 
census which was taken year by year showed that 
the traffic units were increasing in number and in 
size. The average speed of the London traffic 
was also, by reason of the congestion, becoming 
lower than it was some years ago. He was not 
prepared to assent to the figure given elsewhere a 
little time back, but it could not be disputed that 
London traffic was becoming slower by reason of 
the greater congestion, and no real attempt had 
been made to increase the facilities for the traffic 
to pass through the given spaces. He thought that, 
instead of looking so far to the future, it was neces- 
sary for those who were dealing with the trafilo 
problem to look first of all to the present and to 
consider what was required. The principal require- 
ment was an immediate amelioration of the traffic 
problem. It was of no use trying to visualise what 
was going to be done by a 'l^ffio Advisory Com- 
mittee years hence. It was essential to get to work 
at once. There was one point he would like to touch 
upon with regard to Sir Alfred Yarrow's speech 
and his reference to the white lines painted across 
the road at intervals. He would like Sir Alfred 
Yarrow to take the idea for those white lines across 
to Paris and get them adopted there. Whether 
the white lines would ever be recognised by the 
average Londoner he did' not know, but his 
experience, which covered a number of years, 
was that the average Londoner would cross the 
road at whatever place he wanted to, irrespective 
either of subways or of special indicating marks. 

The Chairman (Lord Askwith) thanked Sir 
Lynden Macassey and indeed all the speakers 
for the most interesting remarks they had tn^e. 
There were many things which occurred tq him, 
but it was too late.for him to elaborate them. One 
main issue* was that it seemed that now and in 
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past London had been extraordinarily conserva- 
tive and had never got ahead with the facilities 
^hich it ought to have. A London had grown up 
through the ages, and its Unes of buildings could 
not be altered without vast expense. There was 
present to their minds a mass of problems altering 
■continually, changing even at different seasons of 
the year, which had to be coped with and required 
ingenuity and skill for their solution. There were 
certain broad lines which appealed to their intel- 
ligence. They all remembered a time when the 
hoirse was very prevalent in London, and he remem- 
bered how people before lunch, sitting in a Club in 
Piccadilly, would bet on the number of grey horses 
which would pass ) along Piccadilly in five minutes. 
To-day, one might wait almost for hours in Picca- 
dilly without seeing one. He would not be at 
all surprised to find horses almost banned from the 
streets of London. It might be too, that in time 
the tramways would be eliminated and a much 
more mobile method of transit by omnibus or 
motor-car would be employed, without a fixed 
rail in the middle of the street. But even that 
would not offer a complete answer to the London 
traffic difficulty, because new phases of the problem 
were certain to arise. How would it be, for 
instance, when someone came down with a fl 3 ing 
machine and desired to alight at a shop or to 
stack his machine at a cab-stand ? With the 
progress of science and invention a great many 
more changes would take place, but at the same 
time they were very far behind, and if any general 
ruling up to a certain point could be attained 
within reasonable time, then at least, they would 
see either that they were going upon the right line 
or else upon a wrong line which they would have 
to reverse. It might be that they would have to 
come to dictatorship instead of having Advisory 
Councils ; that might be the alternative to leaving 
the public to themselves without attention. As to 
Sir Alfred Yarrow’s idea for crossing the street, 
he would rather like it to be tried in Paris hrst, 
as the last speaker suggested. He was not very 
hopeful of new directions of this kind. What was 
the fate of the ** Keep to the Left ” campaign ? 
He heard an exceUent speech from Lord Lansdowne 
who stated that as a law-abiding citizen he set 
out one day to try to keep to the left, with the 
result that he had never been more abused in his 
life than he was on that day. Could not Sir Alfred 
Yarrow present to the I^ondon County Council 
ti^ehre movable bridges which could be clenched 
down and tried in some suburban crossings instead 
of being used in the first instance in Oxford Circus, 
where a good deal of opposition would be forth- 
coming ? Such suburban crossings might grad- 
ually educate the Londoner up to the idea. He 
moved a vote of thanks to Sir Lynden Macassey. 

The vote of thanks was carried unanimoas!y. 

Sib Ltkdxn MacAsag^ said that he thought he 
oo^ best show his apprtq^ion of their kindness 
by saying nothing more. ' 

The. jneetioijf tlen temdnated. 


Mb. Abthub F. Evans writes : — 

There have been numerous regulations, suggested 
or made, by the Governing bodies with the object 
of increasing the efficiency and safety of Road 
Traffic, but a “Rule of the Road,” which should 
be the foundation of all these schemes has been 
denied all serious consideration. 

I have already suggested a series of rules which 
I consider should be Statute Law, and the following 
rules I have elected as being the most important. 

(1.) All vehicles shall keep to the left hand side 
of the road. 

(2.) A vehicle shall keep clear of any other 
vehicle that may be on its left-hand side. 

(3.) Traffic on main roads shall have precedence 
over all other traffic. 

(4.) Traffic on all roads shall have precedence 
over traffic emerging from private drives, fields, 
farm yards, etc. v 

(5.) All vehicles altering direction or speed shall 
signal. 

(8.) All vehicles shall carry lights in ^cordance 
nith the classification and every vehicle (including 
cycles) shall exhibit a red light visible from all 
points behind the vehicle. 

(9.) Pedestrians shall have equal rights to the 
road as vehicles, providing they comply with the 
rule of the road, except as regards lights and 
sound signals. 

(13.) No livestock shall be allowed on the road 
unattended. 

(14.) At night, those in charge of livestock 
travelling on the road shall carry a hand lantern, 
etc. 

(17.) All other things being equal, the onus shall 
rest with the vehicle that has altered its speed 
or direction in case of accident. 

1 should like to point out that Rule (1) means 
keep to the left, not simply pass to the left, and 
Rule (2) is a development of this Keep to the I.«eft 
Law. The latter provides the long-wanted direction 
in the case of two vehicles converging at cross 
roads, forks, etc. 

Rule (3) was not really practicable till the roads 
were classified, while on the other hand the classifi- 
cation of the roads is of little value without this 
law. 

The only laws governing the traffic at the moment 
arc some vague “ Laws of Custom ” and local 
Police Regulations. 


NOTES ON BOOKS. 

Among thb Wild Tbibes of the Amazons. By 
Charles W. Domville-Fife. London : Seeley, 
Service and Co., Ltd. 21s. net. 

Although one can steam in luxury two thousand 
miles up the Amazon, and in considerable comfort 
for another thousand miles, the fringe of civilisation 
on either side of the river is of the narrowest, and 
in many places a few steps will carry one into 
primeval conditions. A region about the size 
of Europe is still practically unexplored, and prob- 
ably will long remain unexplorablei The forests^ 
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which extend for hundreds of miles unbroken, 
are so thick that the traveller must hew his way 
through them ; the rivers which flow into the 
Amazon are for the most part ridden with malaria 
and swarming with voracious monsters from 
alligators to mosquitos ; while in the forests 
lurk, tribes of anthropophagous savages, whose 
arrows and blow- pipe darts are dipped in the 
deadliest poisons. 

This is the kind of country which Mr. Domville- 
Fife set out to explore. He made his way up 
various tributaries of the Amazon, generally in 
a canoe accompanied only by two natives. His 
principal object was to study certain tribes of whom 
little or nothing was hitherto known, and he 
succeeded in bringing back a great deal of informa- 
tion about them and some exceedingly interesting 
photographs. Those were only obtained at im- 
minent risk of his life. Apart from such dangers 
as malaria, beri-beri and other tropical diseases ; 
the risk of running short of provisions or of losing 
his way in the forests, he found that in many 
places the natives viewed him with intense suspicion 
— a suspicion that had too often been justified 
by the brutal excesses of rubber collectors — and on 
more than one occasion he was within an ace of 
falling a victim to a club or a poisoned arrow. 

The Amazon Valley is extraordinarily rich in 
timber and vegetation generally. Inter aliat it 
possesses many drugs which are hardly known to 
our pharmacopoeia, but which the native medicine 
men use with considerable skill. A potion known 
as y(igi is said to have proved exceedingly benefleiat 
in cases of beri-beri, and it is also alleged that it 
produces curious telepathic effects in those that 
take it. Some of the tribes visited by Mr. 
Domville-Fifo practise massage and physical 
exercises with remarkable results. 

It is quite impossible to follow the author on 
his precarious journeys without a great deal more 
space than is available here, and without a map. 
It must suffice to say that he tells a story of intense 
interest in a graphic style. His descriptions of the 
great rivers which he explored, of the vast silent 
forests on their banks, with their wealth of vegeta- 
tion and the amazing beauty of their flowers and 
butterflies, make up a volume which all lovers of 
travel will read with delight ; nor will their ap- 
preciation be diminished by the fact that in spite 
of the many dangers which menaced him from the 
savage tribes ho visited he left amongst them no 
one to mourn through the wanton crack of his 
rifle. 

Jacquabds and Harnesses : Card CirmNo, 

Lacing and Repeating Mechanism. By 

Thomas Woodhouse. London : Biacmillan and 

Co., Ltd. 25s. net. 

The story of the Jacquard loom, or perhaps 
more strictly, the Jacquard 83 r 8 tem of control, takes 
us back about a century and a half to the youiig| 
J. M. Jacquard whose tastes from childhood bad 
been discursively mechanical His parents left 
him an interest in some kind of weaving industry 


at Lyons, but he very soon failed and lost every- 
thing ; apparently at this time having been 
engaged in what seems to have been regarded as 
an utterly mad scheme for controlling the loom 
action by perforated sheets of cardboard. 

8o the impoverished Jacquard became a soldier, 
and in 1792 he fought against the revolutionary 
army ; but matters becoming more settled he 
renewed his labours with some success, and acquired 
a germ of fame, and one version of the story is 
that he was officially called to Paris, where he 
went in fear of being punished for his activity 
against the revolutionary party. On the contrary, 
he was received in a spirit of high appreciation 
by Napoleon, Carnot and other eminent persons ; 
now his troubles were ended and be lived to see 
his method of automatic pattern weaving estab- 
lished as an industry at Lyons. 

Mr. Woodhouse's magnificent volume of 430 
large octavo pages, includes over 400 admirable 
illustrations in the text, many of these 
illustrations, like Fig. 267, being a number of 
illustrations grouped together, while others (Fig. 
224 for example) represent complex machines 
with 50 or 60 references to parts. The work, 
however, is not of the nature of a general treatise 
on the Jacquard loom, nor is it in any sense a 
handbook of Jacquard weaving; its limitations 
being clearly indicated by the title. Some of the 
devices for controlling repeats, reversals and special 
adaptations are quite remarkable, and although 
the work is intensely technical, and moreover, depart- 
raentally technical to the weaving industry, all 
members of the Society may learn something from 
it as to general method and overlap of method on 
method under high complication. Remarkable 
and interesting combinations are involved in 
devices for weaving extra wide curtains, damasks, 
or comparable unit-systems or sheets, which often 
include direct and reversed aspects of the same 
device with repeats, overlaps, changes in the 
aspects of twilling and also a complete or four- 
sided border to each unit-system. A device 
of this kind, consisting of a broad loom, under the 
control of four Jacquards is represented as a 
back view on p. 70 (Fig. 45). 

Applications of the Jacquard weaving system to 
Paisley shawls, plaids, carpets, multi-coloured 
tapestry and to many other textiles are considered 
and illustrated. 

The general reader will get some notion of the 
surprising extent of the Jacquard industry at 
present, notably as replacing printing and expedients 
incidental to printing, Hke multiple moriUmtiiig, 
resists and discharges, The Jacquard weaver 
•cannot fail to learn many new faqts and notione, 
and manufacturers in other branches of ^ industry 
will be able to gather much as to economy of 
manufacture in its broad aspects. Although 
advertisements in technical books are unusual 'and 
perhaps generally undesirable, there appear#4o 
be excellent reason in this osne for advertisement 
pages which in themselves indicate the present 
magnitude of the Jacquard industry. 
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X-Rats and Crystal Stbuotubb. By Sir W. 

H. Bragg and W. L. Bragg. Fourth Edition. 

London: G. Bell and Sons, Ltd. 21s. net. 

In the preface to the present edition the authors 
refer to the difficulties of finding ** words which 
remain smtable in the face of a succession of 
new researches.'’ We may observe that this is 
a difficulty incident to all theoretical considerations 
based on rapidly progressing experimental work ; 
but the mere fact of the authors having recognised 
this difficulty has evidently helped them to do much 
to render the work before us clearer in meaning 
than the greater number of books which deal with 
the theoretical aspects of experimental work. 
Language, at best, is very imperfect in relation to 
the higher branches of human knowledge. 

The basis* of those studies which have made the 
position of Sir W. H. Bragg so pre-eminent in 
modem scientific progress is the observation of 
Von Laue that X-rays can be diffracted like light, 
provided that we can find something of the nature 
of a diffraction grating but much finer than anything 
which can be produced by ruling, as for example 
a crystal. Thus it may now be considered as 
demonstrated that X-radiations are essentially, 
in their nature, similar to light but so extremely 
ultra-violet that the wave-length is very approxi- 
mately about one ten-thousandth that of light (».s., 
real light or visual light) ; further the diffraction 
grating for this extreme ultra-violet must be of 
the gauge or measure or Order of the distances 
of the molecules in matter. 

By applying these principles in connection 
with known conditions by which X-rays lead in- 
directly to action on a photographic plate, the 
authors of this remarkable work lead us along 
devious and wonderful paths, and considerations 
more or less similar to Newton’s concept of fits ” 
give us new and surprising views of matter and of 
molecular structure. 

The diagram which represents the molecular 
ooncept of naphthalene tetrachloride (p. 253) 
affords an example of one aspect of progress ; 
while the X-ray spectra of fatty acids (plate viii. 
p. 172) affords another aspect, and the crystalline 
structure of the diamond as represented on p. 100 
exemplifies a third aspect. 


MINERAL RESOURCES OF SOUTHERN 
HSINKIANG (Chinese Turkestan). 

Soutiiem Hsinkiang is exceptionally rich in 
valuable minerals and oil, none of which are exploit- 
ed on modem lines and some not exploited at 
all The following are worked in the order of 
their impcvtanoe Jade, gold, copper, oil and coal. 
Other deposits which are known to exist but which 
are not, so far as is known, worked at the present 
date are silver, lead, iron, antimony, sulphur 
and mioa. The foUowui^ particulars regaining 
the minerals worked ate from^the Report 
by H. M. Consul-General at Kisdigar on . the tnde 
of Chinese Tnrksi|ttan in It22-28: — 

Jade.' Jade is found in the^micaceous and 


homeblendic schists of the Kuen Lun Mountains, 
whence it is carried down in lumps and pebbtos 
of varying sue by the Karakash, Yurungkash 
and Keriya Rivers. The people of SLhotan, Keriya 
and neighbouring villages recover the stone in 
considerable quantities from the river beds; formerly 
it was mined in situ at an almost inaccessible spot 
in the gorge of the Karakash south of Khotan, 
but the mine has not been worked for many years 
and its very existence is now forgotten locally. 
There is no longer the free market for the product 
of the river beds that there used to be ; most of 
it is taken up at prices fixed by themselves by the 
Chinese officials, and lumps of first quality trans- 
lucent green stone seldom or never come into the 
open market. The white and dull green jades 
cost little in the uncarved state, the value being 
in the carving, which is done by artists at Peking. 
This work is not and has never been done at Khotan 
itself, where the stone is only worked into simple 
articles such as beads, bangles, cups, etc. 

Gold. “ Placer ” gold workings of considerable 
importance exist at several places, notably at 
Surghak on the Niya River, 46 miles east south-east 
of Keriya and at Kapa, 25 miles south of Keriya. 
There are also workings at Chugullak and Chap- 
chand in the same neighbourhood ; the high snowy 
range, part of the Kuen Lun system, at the foot 
of which these mines are situated, being known 
as the Altyn Tagh or ** Golden Mountains.” The 
mines are exploited in a primitive manner by the 
Chinese officials through local contractors, who 
slave-drive the ihiners J;o such an extent that being 
sent to work in the gold mines is a common form 
of punishment for criminals in the Khotan and 
Keriya districts. The Chinese frequently have 
trouble with the contractor and the output varies 
accordingly ; in a good year as much as 900 lbs. 
of gold is produced by an average of 2,000 miners. 
Nuggets of a pound or more are frequently found. 
Gold ” placers ” are also worked at an extremely 
lonely and desert place called Ak-tagh in the 
Karakoram, eight days’ march south of Yarkand. 
This place is so inaccessible that it can only be 
worked for two months in the early summer, 
after the snow has melted and before the summer 
floods have reached their height, and then the 
miners have to bring all their food and firewood 
with them. Owing to the lack of pumping plant 
the output of these workings, which are continually 
being flooded, is small ; but ^he gold-sand is very 
rich and if worked properly would yield large profits. 
There are also undoubtedly gold deposits in other 
parts of the mountains to the south of Yarkand, 
but the people keep them secret in order to prevent 
the Chinese starting mines and forcing t^ local 
people to work them. 

Coffer. Extremely rich deposits of red, blaok 
and green copper ores, from which pure metallic 
copper is produced by one smelting only, exist on 
the Terek river in the foothills of the T’ien Shan to 
the north of Kashgar and at Kanjigan, west-north- 
west of Kasbgar. The ** mines ” are mere soratoh- 
ings, as the Chinese who exploit them do not know 
how to carry their shafts to any depth, but even 
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so about 40,000 lbs. .of the metal are produced 
annually aiid made into all kinds of utensils for 
the local market. Copper is also worked at Onbash 
on the Musart river, 70 miles north-east of Aksu, 
while the ore is found near Kokya on the Yarkand- 
Ladakh road and in the Alai Mountains to the 
west of Kashgar. No one in Kashgaria has any* 
idea of how to refine copper chemically. 

Oil. The Ferghana series of oil-bearing 
strata extends into Kashgaria through Kanjigan, 
along the foot of the T’ien Shan, past Aksu and 
right up to Kuohar. The chief wells worked by 
the Chinese are at Kankjigan, Aksu and Kuchar ; 
boring and chemical refining are alike unknown, 
the crude oil being scooped out of surface wells and 
holes. Even so, the strata are so rich that petrol, 
kerosene, machine oil, grease and mineral wax 
(ozokerit) of tolerable quality are aU produced by 
means of primitive plant and used freely in the chief 
towns. Here again the exploitation and manu- 
facture, such as they are, are kept carefully in 
their own hands by the Chinese. The chief re- 
fineries are those worked at Kashgar by the Titai 
(General Officer Commanding, Kashgaria) and 
at Aksu by the Magistrate. 

Coal of fair quality, rich in coke, is found 
at Kanjigan, where shallow and primitive mines 
are worked by the Chinese. As only out-crops 
and weathered layers are mined, the coal is full 
of ash and is unsatisfactory for domestic use; 
but it would make an admirable fuel for metallurgi- 
cal purposes. Coal exists at many other places 
in the province, but the only other mines worth 
mentioning in the southern part are near Aksu 
and in the Karatash Valley south of Yangi Hissar. 

Beside the above minerals, the following are 
worked by the local Turkis and are always to be 
found in the bazaars : ozokerit (found in natural 
state near Kuchar and south of Yarkand; used 
extensively for candles) ; alum, sal ammoniac, 
gypsum. Good quality fireclay is found in the 
carboniferous strata and is extensively used by 
the natives in their smelting operations ; it will 
be invaluable if and when the mineral resources 
of Southern Hsinkiang are ever properly worked. 
At the present the one idea of the local Chinese 
authorities seems to be to keep foreign enterprise 
out and exploit the minerals of the province for 
their own sole benefit. 


GENERAL NOTES. 


New Process for Makieo Wool Fur.— A 
j^ragraph under this heading appeared in the 
Joumal of March 16th, 1023, reporting a newly 
invented process from Western Australia, whereby 
certain kinds of fleece can be manufactured into 
a rich fur-like material of remarkable warmth 
and lightness. A number of enquiries were received, 
asking where specimens of the material could be 
obtained. At that time there were no samples in 
this country, but the inventor, Mrs. Mary B. 
Southern, has now brought some over to London, 


and a collar and muff are on view in the Australian 
Pavilion of the British Empire Exhibition at 
Wembley. The process of manufacture is original 
and interesting, and the material, which should 
be obtainable in almost endless natural shades, 
appears to be as durable as it is attractive in 
appearance. 

Empire Mining and Metallurgical Congress. 
— This Ckingress will be held at the British Empire 
Exhibition on Juno 3rd, 4th, 5th and 6tb, 1924. 
The Congress has for its chief objects : (a) The 
discussion of papers dealing with the scientific, 
technical, and economic problems connected with 
the development of the mineral resources of the 
Empire, and the miningandmetallurgical industries. 
{h) The constitution of an Empire Council of Mining 
and Metallurgical Engineering Institutions, whose 
principal functions would be : (1) To serve as 
an Organ of intercommunication between thq co- 
operating institutions, and to promote the interests 
of the professions and industries. (2) To create 
and maintain throughout the Empire a high 
standard of technical efficiency and professional 
status. (3) To . convene successive Congresses 
within the Empire. (4) To establish, if it be found 
after discussion by the Empire Council and the co- 
operating Institutions to be necessary or desirable, 
a Register of British Mining and Metallurgical 
Engineers. 

Jacobite Wine Glasses. — The large collection 
of English glass at present on exhibition in the 
Loan Court at the Victoria and Albert Museum has 
been further augmented by a fine collection of 
about fifty pieces lent by Mr. C. Kirkby Mason. 
These pieces (including two rare decanters) consist 
exclusively of glasses engraved with portraits, 
mottoes and emblems commemorative of the 
Jacobite cause, and date from the middle and 
second half ol the 18th century. There are several 
unique specimens, and the collection as a whole 
worthily represents, not only the finest period of 
English glass-making, but also an interesting 
phase of English history. 


MEETINGS OF THE SOCIETY. 

♦ ■ • 

Ordinary Mebtings. 

Wednesdays : — 

May 21, at 8 p.m. — (Trueman Wood 
Leoture.) Sir William J. Pope, K 4 B.E., 
D.So., F.R.S,, Professor of Chemistry 
in the University of Cambridge, **The 
Outlook in Chemistry.” Sir Herbert 
Jackson, K.B.E., F.R.S., will preside. 

May 28 (at 4.30 p.m.)— Mrs. Arthur 
McGrath (Rosita Forbes), ”Tbe Position 
of the Arabs in Art mid Literature.” L<;atf> 
Askwixh, K.O.B., K.C., D.C.L., Ghainnaa 
of the Goundlt will preside. 



444 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


Mmy 16, 1914. 


Indian Ssotion. 

Monday June 30, at 4.30 o'clock. — J. C. 
Fbench, I.C.S. ‘‘ The Art of the Pal Empire 
in Bengal.*’ The Right Hon. the Earl 
OF Ronaldshay, G.C.S.I., G.C.I.E., will 
preside. 

Dominions and Colonies Section. 

Tuesday, May 27, at 4.30 o’clock.— C* 
Gilbert Cullis, D.So., M.I.M.M., Professor 
of Economic Mineralogy, Imperial College 
of Science and Technology, “ A Sketch «£ 
the Geology and Mineral Resources of 
Cyprus.” Db. 'J. W. Evans, C.B.E., F.Ji.S., 
President of the Geological Society, will 
preside. 

Monday, Jx7Ne2, at 6 o’clock. — The Rt. 
Hon. Sir Frederick Lugard. G.C.M.G., 
C.B., D.S.O., D.C.L., LL.D., British Member, 
Permanent Mandates Commission, League 
of Nations, *‘Thi: Mandate System and 
the British ' Mandates.” The Ht. Hon. 
Viscount Milner, K.G., G.C.B., G.C.M.G., 
will preside. 

Monday, June 16, at 4.30 o’clock. — 
C. V. CORLESS, M.Sc., LL.D., ” The Minera* 
Wealth of the pre -Cambrian in Canada.’’ 


MEETINGS OF OTHER SOCIETIES 
DURING THE ENSUING WEEK. 

Monday, Mat 19 Oeoerraphical Society, 135, New 
Bond Street, W., 8.30 p.m. Ahmed 
llat^sanein Bey, Through Kufra to 
Darfur.” 

Britiih Architects, Royal Institute of. 9, 
Ck>nduit Street, W., 8 p.m. Mr. S. 
Perks, “ London Town Planning 
Schemes— 1666 and After.” 

University of London, University Colley, 
Gower Street, W.O., 6 p.m. Prof. Q. D. 
Hicks, ” Kant's Theory of Sublimity 
and Beauty.” (Lecture IT.) 

5.30 p.m. Prof. Sir Flinders Petrie, 
" Beoent Discoveries in Blgyptologry.” 

At Kini^’s College, Strand. W.C., 6.30 
p.m. Prof. T. H. Bryoe, ” The Develop- 
ment of the Human Embryo up to the 
Appearance of the Primitive Segments.” 
(Lecture III.) 

University Extension Lectures, Grctdiam 
Oollege, Bosinghall Street, E.O., 6.15 
p.m. Dr. A. Oomnton-Rickett. ” Per- 
sonal Forces in Modem Literature.” 
(Lecture 111.) Eugene O'Neill. 

Tuesday, Mat 20 Statistical Society, at the Royal 
Society op Abts, John Street, Adelphi, 
W.C., 5.16 p.m. Dr. Major Greenwood, 
” The Mortality Statistics of Sweden 
and Eimland and Walee — an Intema- 
tionai Comparison.” 

AnUiropolofncid Institute, at the Roval 
Society, Burlington House. Piccadilly. 
W.. 8.16 p.m. Hr. S. Routledge. "The 

. Austrel Islands and Mangarera. S.E. 
Pacific.' 

Transport, lustitiite of, at the Institution 
of Electiicxl Engineers, Victoria Em- 
bankmOnt. Wjp.. 6i30 p.m. Mr. F. 
BuHough, *'The Scieiitifio Preparation 
of Railway Ticiie>lmblea” ^ 

Royal Institution, AR»em4rla Street. W., 
6.15 p.m. FM. J. Batetoft, "Effect of 
Altitudw on Man.” (L^mns IV.) . 


Photographio Society, 36, Busaell Square, 
W.C., 7 p.m. Mr. H.'Willford, 'Some 
Methods and Resnlte in Nature Photo. ' 
graphy.” 

University of London, King's Gollege, 
Strand, W.O., 6.30 p.m. Mr. D. Snbotd, 

” The Second Reign of Prince Milos 
(1858-1860). 


5.30 p.m. Prof. H. Bryce, ” The Develop- 
ment of the Human Embryo up to the 
Appearance of the Primitive Segments.” 
(I^ture lY.) 

At the Imperial College of Science, South 
Kensington, B.W., 6.16 p.m. Dr. W. G, 
Miller, “The Pre-Cambrian— with special 
reference to that of Ontario.” (Lecture 
II.) 


Wednesday, May 21 Meteorological Society, 49. 
Cromwell-road, S.W.. 6 p.m. 

Literature, Royal Society of. 2, Bloomsbury 
Square, w.C., 5 p.m. Anniversary Meet- 
ting. 

University of London, University Gollege, 
Gower Street, W.C., 3 p.m. Prof. E. Q. 
Gardner, '■ Problems of the Inferno of 
Dante.” (Lecture I.) 

At King’s College. Strands W.C.. 5.30 p.m. 
Prof. L. T. Hobhouse, " Religions of the 
Empire.” 

At the imperial College of Science, South 
Kensington, S.W.. 6.16 p.m. Prof. Dr. 
P. Zeeman, ” The Optical Effects of 
Motion.” 


Thcrsday, Mat 22 British Science Guild, at the 
Royal Society op Arts, John Street. 
Adelphi, W.C., 2 30 p.m. Annual Meet- 
ing. 

liondon Society, at the Royal Society of 
Arts, John Street, Adelphi, W.C., 6.30 
pm. Rev. A. G. U. We^t, “The Spirit 
of Loudon.” 

Royal Society, Burlington House, Picca- 
dilly, W.. 4.30 p.m. 

Antiquaries, Society of, Burlington House. 

Piccadilly, W.. 8.30 p.m. 

Structural Engineers, Institution of, 296, 
Vaiixhall Bridge Road, H.W., 7 30 p.m. 
Mr. B. C. Davies, " Economics in Con- 
crete.” 

Royal Institution, Albemarle Street. W., 
6.15 p.m. Dr. E. V. Appleton. " Atmos- 
pheric Interference in Wireleys Tele- 
graphy.” (Lecture II.) 

University of London. King’s College. 
Str«md, W.C., 5.30 p.m. The Rt. Rev. 
the Lord Bishop of Manchester. ’'The 
Philosophical I’re-Suppositions of the 
Doctrine of the Incarnation.” 

5.30 p.m. Prof. A. J. Tosmbee, ” Out- 
lines of Byzantine, near Eastern and 
Modern Greek History ” (378—1841 A.D.). 
(Lecture V.) 

5.30 p.m. Mr. A. Del Re. "English In- 
fluences in Italian Literature during the 
XVIII. Century.” (Lecture Til.) 
Linnean Society, Burlington House. Picca- 
dillv, W., 5 p.m. Anniversary Meeting. 
Constructive Birth Control, Essex Hall, 
Essex Street, Strand, 8 p.m. Mr. H. G. 
(^111 non. " Reduction in number of off- 
spring of Animils as they ascend the 
Ladder of Evolution.” 

Friday, May 23 Transport, Institute of. L.M. and 
S.R. Offices, Hunt’s Bank. Manchester 
iN. Western Section). Annual Meeting. 
Physical Society. Imperial College of 
Science, South Kensington. S.W., 5 p.m. 
Royal Institution. Albemarle Street. W.. 
9 D.m. Dr. Andrew Balfour. " Historical 
Afpecte of Malaria.” 

Photographic Society, 36. Ruseell Square, 
W.C., 7 D.m. Mr. W. L. Rea, '* Wander- 
ings in Northern Italy.” 

University of London. University College. 
Gower Street, W.O., 5.U p.m. Misa M. S. 
West, ' The Old Testament.” (Lecture 
III.) 

At King 8 College, Strand. W.C„4i90 p.m. 
Dr. E. R. Bevan. Ancient Ghost Stories 
and Theories about Ghosts.” 

Saturday, May 24 . Eogral Institution, Albemarle 

W., I p.m. Dr. W. G. Aloock, 
"MusieaJ Omamentotioii.” 
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NOTICES. 


NEXT WEEK. 

Tuesday, May 27th, at 4.30 o’clock. 
(Dominions and Colonies Section.)-— C. 
Gilbert Cullis, D.Sc., M.I.M.M., Professor 
of Economic Mineralogy, Imperial College 
of Science and Technology, “The Geology 
and Mineral Resources of Cyprus.” Dr. 
J. W. Evans, C.B.E., F.R.S., President 
of the Geological Society, will preside. 

Wednesday, May 28th, at 4.30 p.m. 

(Oiflinary Meeting. ) Mrs. Arthur 

McGrath (Rosita Forbes), “The Position 
of the Arabs in Art and Literature.” Lord 
Askwith, K.C.B., K.C., D.C.L., Chairman 
of the Council, will preside. 

Further particulars of the Society’s 
meetings w’ill be found at the end of this 
number. 


COUNCIL. 

A meeting of the Council was held on 
Monday, May 12th. Present: — Lord 
Askwith, K.C.B., K.C., D.C.L., in the Chair ; 
Sir Thomas J. Bennett, C.I.E. ; Lord Blyt-h ; 
A. Chasten Chapman, F.R.S. ; Mr. Edward 
Dent, M.A. ; Mr. P. M. Evans, M.A., LL.D. ; 
Sir Robert Hadfield, Bt., D.Sc., D.Met., 
F.R.S. ; Rear-Admiral James de Courcy 
Hamilton, M.V.O. ; Sir Thomas Holland, 
K.C.S.I., K.C.I.E., D.Sc., F.R.S.; Sir 
Herbert Jackson, K.B.E., F.R.S. ; Major 
Sir Humphrey Leggett, D.S.O., R.E. ; 
Sir Philip Magnus, Bt.; Mr. Alan A. CampbeU 
Swinton, F.R.S. ; Sir George Sutton, Bt. ; 
Mr. Carmichael Thomas ; Dr, J. Augustus 
Voelcker, M.A., Ph.D. ; Sir Frank Warner, 
K.B.E. ; Sir Philip Watts, K.C.B., LL.D., 
F.R.S. ; and Sir Alfred Yarrow, Bt., 
M.Inst.C.E., F.R.S. ; with Mr. G. K. Menzies, 
M.A. (Secretary of the Society) and Mr. S. 
I^igby, C.I.E. (Secretary of the Indian and 
Pominions and Colonies Sections). 

The question of the award of the Albert 
Medal for 1024 was further considered. 


Pre|>aration of the balloting list for 
the new CJouncil was begun. 

* The entries for the June Section of the 
Examinations was reported. These are 
43,838. The entries in April were 27,273, 
making a total of 71,111, as compared with 
68,251 in 1923, an increase of 2,860. 

Sir Thomas Holland, F.R.S., was appointed 
to represent the Society at the Franklin 
Institute Centenary Celebrations, and Major 
Percy A. MacMahon, F.R.S., to represent 
the Society at the International Mathe- 
matical Congress, Ontario. 

Other formal business was transacted. 


TWENTY-FIRST ORDINARY MEETING. 

Wednesday, May 14th, 1924 ; MP| 
EftNEST Poland, Vice-President of the 
I^ndon Fur Trade Association, in the 
Cliair. 

The following candidates were proposed 
for election as Fellows of the Society : — 

Angle, Edward John, M.D., B.Sc., A.M., Nebiaska, 
U.S.A. 

Birch, Prof. T. Bruce, A.M., Ph.D., Springfield, 
Ohio, U.S.A. 

Else, J., R.B.S., Nottingham. 

Hansard, Colonel Arthur Clifton, C.M.G., London. 
Henderson, Francis, J.P., Tunbridge Wells, Kent. 
Hertz, Jacob, London. 

Holdengarde, Theodore Albert Edward, Bulawayo, 
Rhodesia, S. Africa. 

MacGallavry, Robert, Java, Netherlands East 
Indies. 

Shehata, Nasif Girgio, Birmingham. 

The following candidates were duly 
elected Fellows of the Society : — 

Archibald, John Smith, Montreal, Canada. 
d’Erlanger, Baron Emile Beaumont, London. 
Drake, William Allen, Dayton, Ohio, U.S.A. 
Flavelle, Sir Joseph Wesley, Bt., Toronto, Canada. 
Fleming, Alfred, Southsea, Hants. , 

Garrigues, H., Copenhagen, Denmark. 

Hodges, Gordon, London. 

Izod, Edwin Gilbert, Johannesburg, Transvaal, 
South Africa. 

Lynn, Scott, Mem.A.I.E.E., Toronto, Canada. 
Nicholson, Reginald, M.B.E., Midhurst, Sussex. 
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Rai, H., Indore, Central India. 

Whitby, Thomas Broom, Nottingham. 

Williams, Frederic N., Shreveport, Louisiana, 
U.S.A. 

A paper on “ Furs and the Fur Trade ** 
was read by Mr. F. C. Inqrams, President 
of the London Fur Trade Association. 

The paper and discussion will be published 
in a subsequent number of the Journal, 


PROCEEDINGS OF THE SOCIETY. 


EIGHTEENTH ORDINARY MEETING. 
Wednesday, April 9th, 1924. 

Sir Frank Dyson, LL.D., F.R.S., 
Astronomer Royal, in the Chair. 

The Secretary said that Professor Vernon 
Boys, who was to have taken the Chair that 
night, was, unfortunately, unwell. The Society, 
however, had succeeded in securing the attendance 
of the Astronomer Royal, who had undertaken to 
fill the Chair at very short notice. 

The Chairman, in introducing the lecturer, 
said he was sure everybody would be extremely 
sorry, at Professor Boys*s absence. Professor Boys 
was the prince of experimenters. No one in the 
world was more capable of making beautiful and 
delicate experiments, and the audience, no doubt, 
would have liked to have his appreciation of Mr. 
Hope-Jone8*s clock. What Professor Boys would 
have had to say about it would have been of the 
greatest value and interest. 

PersonaUy, he was very pleased to take the 
Chair that night, although he might as well confess 
at once that his knowledge of the intricacies of 
clocks was very small. As an astronomer, however, 
he was much interested in the making of clocks, 
but he was afraid that he simply trusted to others 
to supply him with a' clock, and then saw how it 
went. Astronomers had used clocks for 2fi0 years. 
Up to that period they had got the time by observa- 
tions of the altitudes of stars. Just before coming 
to the meeting he had looked up the record of 
Bradley’s clock, and he had been very surprised 
to find how well it had gone. Its date was about 
1755; It had gone between June 1st and August 
31st with its rate changing only from a second to 
a seoond-and-a-half a day, and its rate changed 
from one day to another by about a tenth of a 
second. In recent times, a very great improve- 
ment in clocks had been made years ago by Riefler, 
but from what be had seen of the author’s clock 
at Edinbuigh, it seemed to be far ahead of Riefler’s 
clock, and without niore ado' he would ask Mr. 
Hope- Jones to state how it bad been done. 

The pRper read was 

THE FREBt/PENDULUM. 

By F. Uon-JeSSiB, ILflE J!. 

Exact jneafuieinent is the baaia of 
acienitfic advance. The JoumaT of 


Scientific Instruments recently established 
by various London Societies, has adopted 
this axiom as its watchword, and it is a 
truth which the Royal Society of Arts has 
always recognised. Last year’s series of 
Gantor Lectures was devoted to precise 
measurements of length, and, whilst I can 
make no pretensions to such an exhaustive 
and brilliant treatise as that of Mr. Sears, 
the subject I am dealing with this evening 
is very closely akin to it, being the precise 
measurement of time. 

Just 100 years ago Parliament made 
provision for restoring the standard yard, 
should it be lost or damaged, enacting that 
in this event a new standard should be 
made, bearing the same proportion to a 
pendulum beating seconds of Mean Time, 
in a vacuum at London and at sea level 
as 36 inches bears to 39.14 inches. Within 
ten years thereafter the Houses of Parliament 
were burnt down and the British standard 
destroyed, but the reference to the pendulum 
was found to be impracticable. 

Thanks to the refinements of modem 
methods of measurement, we are able to 
satisfy ourselves that our national standards 
of length, when compared with one another 
from time to time, agree to within one 
part in two million, but that is no proof 
of their stability, as they may both be 
changing equally and imperceptibly. It 
is therefore highly desirable to find some 
** natural ” or external standard as a basis 
of reference. Mr. Sears has put forward a 
proposal to refer his standards of length 
to the length of an Elinvar rod, which, when 
caused to vibrate longitudinally makes 
a definite number of vibrations per day. The 
success or failure of this method depends 
upon the continued constemey of the 
moduJm of elasticiiy of the rod, its mass and 
its length. 

If we look upon Mr. Sear’s vibrating rod 
as a clock, it may be said that vUimaUiy 
the constancy of its rate depends on the 
constancy of its eUulioUy. whereas the 
constancy of the rate of the ordinary 
pendulum clock uUimakily depends on tbo 
constancy of the value of gravUy. Which 
of the two has the higher order of constancy 
remains to be proved. 

We, at any rate, are chiefly concerned 
with the type of clock which (le^lnda on 
gravity, and our efforts have been greeted 
to eliniinate the effect of various sub- 
sidiary influences, and to malm the time- 
keeping of our clock, as Professor Sampson, 
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the Astronomer Royal of Scotland, has 
put it, “ as steady as the length of a rod, ’* 
and dependent only on gravity. As we 
have succeeded in measuring time for 
considerable periods to within 100th of a 
second per day, or one part in 8 million 
of the time measured, repiosenting a change 
of length of one part in 4 million of a 
pendulum rod beating seconds, it would 
appear that we have reached the limit of 
accu^cy if ao defined, and if wo can maintain 
such a constant rate indefinitely — a very 
different thing to doing it for a month or 
two. 

It may be asked, how do we know that 
we have achieved this rate ? There is no 
standard in existence with which you can 
compare your clock to such a degree of 
accuracy from day to day, but there is, of 
course an ultimate standard of time based 
upon the rotation of the earth, and ascer- 
tained by transit observations of fixed 
stars. The methods of observing them, 
however, are comparatively crude. The 
transit circle observations, with automatic 
or semi-automatic travelling cross wire, 
give only a coarse and approximate reading, 
compared with the way in which we now 
record the performances of clocks. At the 
Edinburgh Observatory the recording 
instruments comprise an oscillograph cmd 
a cinematograph film with continuous 
motion used as a chronograph, which 
easily enables the clocks in the Observatory 
to record their beats to an accuracy of 
1/ 1000th of a second, and they are commonly 
so recorded every day. 

You cannot use stellar observations for 
a day to day test. When two clocks keep 
together to within 1/ 100th of a second for 
considerable periods, and the telescope 
frequently makes them wrong — sometimes 
to the extent of 1/lOth of a second — 
one knows it is the transit observations 
which are at fault and not the clock. Such 
observations being admittedly 100 times 
as rough as the clock observations, you 
rate the clock from a long series of chdly 
transits, of which you may require to take 
^ 100 to establish a straight datum line. 

But in this, matter Astronomers have 
had valuable assistance from wireless 
telegraphy^ which now enables them to 
compare with one another the times of 
distant Observatories as determined by 
transit observation. Th^Ei is done by means 
of the Rhythmic Signals or Time Vernier, 
first established by. Qeneial Ferri4 at the 


Eiffel Tower in 1911, and it enables distant 
clocks to be compared to an accuracy of 
1/lOOth of a second. It has revealed some . 
rather disturbing discrepancies, unaocount* 
able and irregular ; differences amounting 
to as much as ^ of a second being frequently 
observed. This remarkable service has thus 
demonstrated the need for improvement 
in clocks of the highest order, and will 
doubtless exercise a powerful influence in 
that direction, just as on a lower plane the 
broadcasting of time signals is tuning up 
the watch and clockmaking profession, and 
improving the punctuality of the community. 

I have said enough to remind you of the 
importance of precise time measurement, 
and to give you some idea of the degree of 
accuracy now demanded by the advance 
of science. It is in the nature of a race ; 
accuracy of means of comparison has 
outstripped instrumental accuracy of both 
clocks and telescopes; and an effort is now 
being made to bring the clock up to scratch. 
Improvement is long overdue, for there has 
been no really important advance in horology 
for nearly 200 years, that is to say, since 
the days of Graham, Harrison, Mudge and 
Arnold, with the exception of Riefler, of 
Munich, of whom more anon. 

Since 1896, when I read my first Paper in 
London at the British Horological Institute, 
I have approached this subject from a very 
definite point of view. My aim throughout 
has been to relieve the clock, or its penduliun. 
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of interferenoe. The first objects of attack 
were those innumerable contact applications 
intended to make clocks self-winding. In 
so far as energy was robbed from the clock, 
and was obtained at the expense of the 
time-keeping function, they were vicious, 
and had made electric clocks a byword for 
unreliability. That matter was successfully 
disposed of by using a cranked lever to 
drive the clock, lifting or resetting it by the 
armature of an electro -magnet in the 
manner shown in Fig. 1. 

The weighted lever A cts it falls turns the 
wheels B and C and keeps the i^endulum D 
swinging. When it reaches the armature £ 
the circuit of the battery F is closed, and 
the electro magnet G replaces the weight 
by throwing it up on to the next tooth of 
the ratchet B. The feature of this arrange- 
ment was that no energy was taken from 
the clock, yet inasmuch as the whole of 
the driving force was transmitted through 
the surfaces of the contact, its reliability 
was assured. 

That brought us, at the beginning of the 
century, to the point of being able to say 
that clocks were no worse for being 
electrically ro-wound, in fact, as the re- 
winding was frequent and the drive constant, 
they were perhaps a little better. Incidentally 
the remontoire action constituted an 
excellent switch for the operation of circuits 
of electrical impulse dials, but that has 
nothing to do with us now, excepting only 
this, that it exercised its influence towards 
breaking away from the stereotyped forms 
of escapement. The vision of the clock- 
maker had been bounded for a century or 
more by escapements. Pin wheel, anchor, 
half de^-beat, dead-beat and gravity, all 
had been analysed and tried out to the very 
end. The Graham dead-beat emerged as 
the best for precision timekeeping. 

The limit of accuracy had apparently 
been attained ; an impasse had been 
reached, and there was no room for further 
theorising or experimenting. 

It appears to have been taken for granted 
from tl^ earliest days of clockmaking, that 
it was desirable, or perhaps necessary, 
for the impulse to be imparted to the 
pendulum at every swing. In explaining 
how it has been fotu^d poraible to free the 
pendulum altogetherr £ shall show you that 
it is neither desirable wrwcesiiary to give 
frequent impul^, and that electrical time 
cirouita of half^minute peipodioity have 


contributed materially to the breaking 
away from a hide -bound custom. 



Fio. 2. The ** Synchronome ** Switch. 
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There are, of course, two sources of 
interference with the natural swing of a 
pendulum ; firstly — ^the very word “ escape- 
ment ” implies it — ^the releasing of stored 
power in small instalments ; the energy 
expended by the pendulum in that act of 
release may be variable ; secondly, the 
impulse itself when given must necessarily 
interfere to some extent with its free swing. 

The first can be dispensed with altogether ; 
the second may be rendered imiocuous by 
imparting it to the pendulum when the 
latter is passing through its zero position. 

To understand how this is. done, it is 
necessary in the first place to master 
thoroughly the action of this simple electro- 
mechanical device . known as the 
SjTichronome sw’itch, illustrated in Fig. 2. 
It is a combination of a pendulum and a 
switch. The pendulum tells the switch 
when to work (usually every half -minute), 
and the switch imparts an impulse to the 
•pendulum when it falls. 

The switch consists of two moving parts ; 
the right-angled lever G and the magnet 
armature A resting against stop E. The 
right-angled lever G is centred at F and 
normally supported on the spring catch K. 
Once every half -minute the lever is released, 
and, after giving impulse to the pendulum, 
makes contact with the armature, with the 
result that an electric current passes through 
magnet M, which accordingly attracts 
armature A, and throws the lever G up on 
to its catch again. A number of electrical 
impulse dials are usually included in this 
circuit. 

If the current is insufficient the armature 
does not move, and the circuit remains 
closed luitil the x>endulum on its setum 
swing comes to the assistance of the magnet. 
This abnormal increase in the time of 
contact is utilised to give a visible or audible 
warning of the impending failure of the 
battery, by* lighting a lamp or ringing a bell. 
The pendulum will usually continue to 
operate under battery warning conditions 
for some days, and only ceases to do so when 


the current has got so low that magnet 
plays practically no part in the lifting of the 
lever. 

The pendulum releases the switch by 
moans of the 15T wheel C and the vane D, 
which engages with the catch K at each 
revolution. The. hook B, pivoted upon thtf 
ipendulum P, rotates this wheel one toofht 
at a time once every thirty seconds. L is 
a backstop. 

Impulse is given to the pendulum by the 
little roller R, attached to the gravity arm, 
running down the curved end of the pallet 
J fixed to the pendulum. At the moment 
of release the sloped face of the pallet has 
just not passed under the roller, and the 
pendulum has just not reached its mid 
|)osition. Thus the impulse is given while 
the pendulum is passing through its mid 
or central position, and the pendulum is 
quite free at the ends of its swing. The 
escapement is, therefore, not only detached, 
but o]3erates at zero, and thus fulfils the 
horologist’s ideal. 

The shape of the impulse face of the pallet 
J has been determined mathematically, so 
tliat the impulse commences very gradually, 
increases to its maximum at zero and then 
decreases in an identical manner. 

When the switch is used to operate 
circuits of electrical impulse dials it is 
called a master clock, and is designed so that 
its minimum operating current is more than 
that required by any dial or other instrument 
in the circuit, and, as all the operating 
magnets are in series, it follows that the 
circuit has considerable self-induction, and 
that the current takes some hundredths of 
a second to attain its full value. Con- 
sequently, it is impossible for the switch 
to operate without supplying sufficient 
energy to the various dials to propel them. 

I demonstrated this by oscillographs in 
my 1910 Paper, before the Institution of 
Electrical Engineers, one of which is 
reproduced here. It may be described as a 
photograph of one of the Synchronome 
half -minute impulses. The small depression 
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between .04 and .06 seconds represents 
the operation of the dials, and the area 
enolos^ between the curve and the base 
line represents the quantity of electricity 
consumed per impulse, which in this case is 
.012 coulombs, and, since the impulses 
are repeated every half-minute, this equals 
about 3}* amp. hours per annum. As 
each dial requires about 1^ volts across its 
terminals, the annual consumption of energy 
per dial is about 6^ watt hoiurs. 

As the voltage of the battery drops, the 
duration of the contact increases, the energy 
consumed remaining practically unaltered ; 
consequently a very considerable drop must 
take place before the switch commences to 
indicate failing battery. 

The oscillograph test, which will infallibly 
reveal the slightest intermittency or ragged - 
ness of impulse, demonstrates the perfect 
clecuiliness and precision of the make and 
break, cardinal virtues not easily obtained. 

It will be observed that the energy de- 
voted to making a good and reliable contact 
is considerable, but it is not taken, from 
the pendulum. It comes from the electro 
magnet, being, in fact, the whole of the 
energy developed by that magnet, and it is 
all mechanically transmitted through the 
surfaces of the contact. 

All that the pendulum has to do is to 
ooimt out the half -minutes (by pulling roimd 
an idle wheel), and to release the catch 
supporting the gravity arm. 

If only these two duties could be done for 
it, then we could truthfully call it a free 
pendulum, subject to no interference what- 
ever, excepting only that which is inevitable 
and inherent in the act of impelling it. 
Is this possible ? For long enough it 
seemed so impossible that no one even asked 
for it. After all, we can hardly blame 
clockmakers for not inventing an escapement 
which does not escape. 

The idea is to employ a subsidiary 
instrument — some extraneous mechanism — 
charged with the duty of releasing the 
gravity arm, and that this instrument should 
be dominated or controlled in some way, 
so far as time-keeping goes, by the free 
pendulum. Thus, if . perfect phase 
synchronisation could be maintained between 
two pendulums, one could be employed to 
perform the duty for the other. 

At first view it fs nb4 easy for a person 
of average intelligenoe,*'even though he may 
have the meotlaoioal instinct and be well 
versectin clock escapements, 4o understand 


how it is possible for a free pendulum, which 
is not allowed to touch anything, or to do 
any work whatever, to communicate syn- 
chronising impulses to another. In saying 
“ Not allowed to touch anything ” I was not 
quite correct, for it is touched by something, 
viz., a falling gravity lever, wUch imparts 
an impulse, to it. Advantage is taken of 
the fact that the exact point of time at 
which the impulse terminates is determin- 
ed by tl:e pendulum, and, the impulse 
being over, the gravity arm in its further 
fall is employed to give the synchronising 
signal. It is with a view to simplifying 
this explanation that I have had to tax 
your patience to acquire a thorough under- 
standing of the S 3 mchronome switch. 

Refer to Fig. 2, and consider for a moment 
what determines the precise instant at which 
contact between G and A occurs. It is, and 
always must be, dictated by the pendulum 
in its passage from left to right, after 
receiving the impulse. Assume for a 
moment that we have foimd some moans 
of relecwing the gravity arm G without the 
aid of hook B, wheel C and vane D, then 
let us establish our free pendulum and 
apply such a gravity arm catch and magnet 
to it. The gravity arm being released by 
some means, delivers its impulse to the 
pendulum, and the resetting of it (in other 
words, the remontoire or switching operation) 
will take place, as we have seen at a point 
of time dictated by the free pendulum 
itself. 

Obviously, therefore,' we have in this 
switching operation a synchronising signal 
of absolute precision, obtained from the 
free pendulum without affecting it in any 
way, apd with regard to the impulse which 
is the immediate preceding cause of the 
operation, it only affects the free pendulum 
in so far as any impulse not absolutely 
concentrated as a blow delivered upon 
it when passing through its zero point, 
may rank as a possible disturbance to its 
natural period of vibration. 

The diagram. Fig. 4, in which the same 
reference letters are used as in iPig, 2, shews 
the arrangement and inter-connection of 
the two clocks. It will, of course, be 
understood that in the free pendulum 
the catch K, which holds up the impulse 
lever, is released by an electro magnet at the 
moment the impulse pallet reaches precisely 
the right position. This magnet (which 
substitutes the count wheel and releasing 
mechanism of the standard switch movement) 
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Fig. 4. Circuit diagram of Free Pendulum and Slave Clock. 


is connected in the remontoire circuit of the 
slave, while the slave is synchronised through 
the agency of another electro magnet 
connected in the remontoire circuit of the 
Free Pendulum. 

Just as the remontoire of the free pendulum 
operates the synchronising magnet on the 
slave every half-minute, so the remontoire 



Pre. 5. The “ hit or miM ” SynohroniiMt ' 


of the slave operates the releasing magnet 
of the free pendulum’s gravity arm every 
half -minute, and the effect is that one 
pendulum measures time and does no 
work, whilst the slave does all the work 
and has its precise timing done for it, a very 
satisfactory mutual arrangement. 

The synchronisation of the slave pendulum 
is achieved by means of the device illustrated 
in Fig. 5. 

The synchronising electro magnet M is 
fixed adjacent to the slave pendulum D, 
so that its armature A is horizontal, and will, 
when attract^, just engage with the upper 
end of the springing vertical levet L 
attached to the slave pendulum, as the 
latter passes through its mid position, the 
engagement only being possible when the 
pendulum is swinging from rig^t to left. * 

When this engagement takes place the 
continued movement of the pendulum bends 
the springing lever L and calls into play a 
force which assists gravity, and consequently 
accelerates that particular hall swing by a 
small fraction of the period of vibration. 
X and Y are stops against which L and A 
normally rest. 

The slave is given a small losing rste of 
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about 6 8ec6nds a day compared to the 
master, and is started up so that when 
swinging from right to left the operation 
•f magnet M by the remontoiro contact 
of the master pendulum movement is just 
too late for A and L to engage. Then, as a 
result of the losing rate, the phase 
difference of the two pendulums will 
gradually decrease until engagement finally 
takes place, with a consequent advancement 
of the phase of the slave corresponding to 
the quickening action of the spring. As 
this quickening) action is arranged to be 
about twice as great as the amoimt lost 
by the slave during the interval in wliich 
it is undisturbed, it follows tliat at the 
next impulse the slave will not have dropped 
back quite enough to permit engagement 
by the electro magnet and a miss will 
occur ; by the end of the next half -minute, 
however, the phase difference will be 
approximately the same as when the initial 
engagement took place, and a second 
engagement will ensue with a corresponding 
quickening. 

This cycle of operations will obviously 
continue indefinitely, and the phase 
difference between the master and slave 
will not be allowed to vary by more than 
plus or minus the advancement produced 
by one operation of the spring. A losing 
rate of 6 seconds per day equals l/480th of 
a .second per half -minute, so that the 
quickening action of the spring need not 
exceed 1/ 240th of a second, and the phase 
difference of the two pendulums will never 
exceed plus or minus this amount. As 
long as the losing rate of the slave relative 
to the master does not increase to more than 
12 seconds per day, nor decrease to less 
tlian zero,- it will be h?ld in phase with the 
master, and it will be agreed that the above 
limits of rate are amply sufficient to 
warrant the statement that the control of 
the slave by the master is complete. 

It should be mentioned that the impulse 
roller and pallet are an'anged in the master, 
or free pendulum, somewhat differently 
from that shown by the diagram Fig. 4, and 
the drawing Fig. 2, in order that the termina- 
tion of the impulse may be independent of 
the drop of the lever, and dependent only on 
gravity and the arc of the pendulum» 

Having thus relieved the pendulum of the 
last vestige of its dSty, let us now consider 
the extent to which ilj^ impulsjte we impart 
to it are likely to interfere with its natural 
period of vibration. T^y^are, of course, 


constant in value — tuiiform weight falling 
uniform distance. They are concentrated 
as far as possible at the centre of its path 
where its velocity is greatest. If this 
concentration were complete, the inter- 
ference would not affect its natural period 
of vibration at all. If the duration of 
each impulse is about the 1/lOth part of a 
second, and occurs only once in each half- 
miniite, it represents 1/ 300th part of the 
time measured. Compare this with existing 
clock escapements, where the duration of the 
disturbance is either continuous or of the 
order of 50 per cent., or one second out of 
every two. 

Nevertheless, “ impulsing ” is the one 
source of possible disturbance, and mue+ bo 
reduced to the absolute minimum. ith 
that object and also with a view to cutting 
out the whole set of complex considerations 
involved in variation of air density, wo 
proceed to exhaust the case from the normal 
of 760 mm. to about 30 mm. of mercury, by 
enclosing the whole free pendulum in an 
airtight case and pumping it out. 

This reduction in prtssui’o reduces the 
pendulum friction practically to that of the 
flexing of the suspension spring, and enables 
the normal arc to be maintained with an 
impulse lever of about l/5th of the weight 
that would be required had the air been 
left in the case at atmospheric pressure. 
An arc of 100 minutes is maintained by a 
weight of .43 grammes falling 2.0 millimetres 
once every half-minute, the equivalent of 
about I/8th foot- lb. per week. One seldom 
puts less than 50 foot -lbs. into the grand- 
father clock on Saturday night. 

Of the stagnation of clock invention for 
nearly 200 years I have already spoken. 
The only other developments in that period 
which occur to me as worthy of mention are 
the Grimthorpe gravity escapement and 
Riefler’s clock. The former has been a 
conspicuous success on turret clocks, for 
which it was designed, but it has not other- 
wise contributed to the science of accurate 
time measurement. The latter, on the 
other hand, has been adopted to cm increasing 
extent in the world’s observatories for the 
last thirty years, and held all the records 
until beaten at the Edinburgh Observatory 
last year. Briefly described, the top chops 
and ’ trunnion are rocked on knife-edges 
coincident with the axis of suspension. By 
this means the impulse, derived from an 
escape wheel, is transmitted to the pendulum 
through the suspension spring. For a 
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short distance beyond zero the spring is 
straight, the pendulum and trunnion swing- 
ing together on knife-edges, then the scape 
wheel delivers its impulse to the pallet 6uid 
rocks the trunnion back a little, locking 
it there, and thus imparting its impulse 
through the spring. 

Of course, it is not a free pendulum, 
though at first sight it appears to be, but 
the evils of interference are greatly reduced 
by avoiding all ' mechanical contact with 
the pendulum below the point of siispension. 

The credit for the general idea of this 
division of labour by the employment of 
Mother clock must be accorded in the 
first place to Mr. R. J. Rudd, of Croydon, 
who accomplished it in the year 1898, but 
he hid his light imder a bushel, and though 
he published a short description of it, it 
was never discovered by anyone competent 
to express the theory, and to turn his 
application of it to practical use. 

A year or two later, in ignorance of Rudd's 
work, the late Sir David Gill attempted 
it in a clock for the Capa To;vn Observatory. 
He failed, but ho was the first to speak of a 
““ slave ’* clock. Mr. C. O. Bartrum, of 
Hampstead, in ignorance of both, patented 
a method of free pondulum and slave in 
1913, and Father O’Leary, S.J., of Dublin, 
patented one in 1918. But I have not 
heard of any attempt to develop these 
inventions or to test their possibilities. 

The principles involved appear to me to 
have been very inadequately dealt with 
by these inventors, and it is doubtful whether 
any of them appreciated fully the advantages 
inherent in this division of labour. Also, 
their electro -magnetic and/or mechanical 
apparatus usually transgresses one or other 
of what may now be laid down as two 
fundamental precepts, that just as the 
right time to impart impulse to a pendulum, 
with a view to minimum interference with 
its natural rate, is when it is passing through 
the centre or zero position at its maximum 
velocity, so the right time to synchronise 
i.e., to apply maximum interference to 
m natural rate, is when it is at the end of 
iti^Wing and its velocity is at its lowest. 

once stated, these principles are 
perfectly obvious, but they have neither 
been realised nor expressed before, and 1 
think there has been a tendency in our 
ihorological schools to adhere too closely 
to the text books on clock escapements, 
instead of looking beyond' them*^ with a 


wider vision and using them to illustrate 
great truths and natural laws. 

These principles have not been easy to 
realise. The first, the delivery of impulse 
at zero, was achieved by Arnold and 
Earnshaw in the chronometer detent 
escapement 140 years ago. Many attempts 
have been made to apply .the same method 
to a pendulum by those who appreciated 
the fact that none of the recognised clock 
escapements leave the pondulum free at 
the ends of its swing. Several people 
did it, but success being measured by 
adoption rather than by grace, the one to 
be mentioned is that of Sir Henry 
Cunynghame, who accomplished it with a 
mechanical escapement in 1906, which he 
assisted me to incorporate into the 
Synchronome System. 

The second, however, the theory of 
83mchronisation, is comparatively young as 
a problem, as it involves the use of electrical 
impulses, and this subject has been greatly 
neglected and misunderstood. A chronicle 
of attempts would reveal many blunders. 
One veritable stumbling block has been 
the confusion of indicated error and error 
of rate, two very different things. The 
synchroniser above described and the 
method of using it in combination with the 
Synchronome system to produce the free 
pendulum, is the invention of Mr. W, H. 
Shortt, M.Inst.C.E., who has been carrying 
out research work on high grade time- 
keeping since 1910. We had both been 
seeking a solution of this particular problem 
since I saw Rudd’s clock at Croydon, and 
many methods were patiently tried out and 
discarded. I want to bear testimony to 
Mr. Shortt’s ability in the conduct of 
patient and systematic research which has 
won for him the blue riband of our Turf, 
that is to say, a record of a higher degree 
of time measurement than My that lias 
yet been acluev’’ed by man. 

Synchronization involves two things, first 
a comparison, and then a correction. In 
Mr. Shortt’s synchronizer the comparison 
is made when both pehdula are at zero. 
It is then, immediately after impulse has 
been delivered, that the free pendulum 
transmits the comparing signal and it is 
when the slave clock is also at zero that it 
receives the signal Md makes the decision 
as to whether or not acceleiation is required. 
The correction, if it is made, takes place 
when the pendulum is on its half s^ng 
to the left, out and home, the action thus 
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completely embracing the extremity of the 
swing which is where interference disturbs 
the pendulum most. 

Before discussing the performance of the 
clock as recorded on the rate chart, let mo 
sum up briefly those features to which 1 
attribute the success achieved : — 

There is no •intebfebenoe with the 
pendulum's natural period of vibration, 
that is to say, it has nothing to do but to 
swing. 

The Impulse is 

(1) Uniform in value J 


(2) Delivered at or about zero ; 

(3) Small in quantity ; 

(4) Imparted occasionally, t.e., at wide 
but regular intervals. 

It is in a vacuum which makes (3) and (4) 
possible, and eliminates all barometric con- 
siderations. 

It is erected in a room kept at constant 
temperature, because although the pendu- 
lum itself is compensated with the greatest 
thoroughness and care, the compensation 
can never be sufficient of itself. 

It has only been possible to realise the 
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^bove conditions by means of the Syn- 
chronome system, which had already met 
most of them and what is more important 
had proved its reliability up to the hilt. 
Not imtil a system has ** worked out its 
salvation in fear and trembling ” by public 
use in competition can it be trusted for 
the responsible work of an observatory. 
Astronomers cannot afford to waste time 
and money in experimenting and they 
would be particularly disinclined to do so 


in the case of electric clocks in whose name 
so many crimes have been committed. 

The experience we have had of this 
clock since 1921, added to the obvious 
moral to be drawn from the success of 
Riefler’s, has led me to the firm conviction 
tliat, for precision timekeeping, escapements 
are dead. 

For this experience of the running of the 
clock we have had to thank Professor 
Sampson, the Astronomer Royal of Scotland. 



7. Fiee Pendulam^fiL Vaouo. 
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Since 191S he has been, contributing a 
series of papers to the Royal Society of 
Edinburgh on timekeeping. These arid other 
contribiiticms to the Proceedings of the Royal 
Astronomical Society in description of his 
special apparatus installed at the Edinburgh 
Observatory, have placed him in the fore- 
front among the astronomers of the world 
as having specialized on accurate time 
measurement. His instruments at Edinburgh 
comprise an oscillograph and a cinemato- 
graph film with ccHitinuous motion used as 
a chronograph halving the 10th parts of a 
second autoTnaticall 3 ' recorded on the strip 
bj^ means of a vibratory tongue over a 
window slit obscured and revealed at each 
vibration. With the use of a reading 
microscope the record is measured to the 
thousandth of a second. All the clock 
records appear on this strip. 

I exhibit on the wall a chart (Fig. 6) pro- 
duced with his permission from his Idet Royal 
Society of Edinburgh Paper. On it are 
plotted the rates of the Free Pendulum in 
red (black line) and of Riefler No. 258 in 
blue (dotted line). This particular Riefler 
has acquired some fame as probably the 
best ever produced by that Arm. It is, of 
course, far superior to the best Graham dead 
beat escapement clock. I must here 
emphasise the imusual scale upon which 
the rate chart is draum. If the horizontal 
divisions had been made to represent 
seconds as is customary, the curve would 
be so flat as to lose all interest — as flat 
as ditch water. It is doubtful if you 
could see any deviation from the zero line. 
And even if we multiplied the vertical scale 
by 10, so that each division represented a 
10th of a second, it would still be too small 
a scale to express the facts clearly ; the 
curve would lie entirely within one division. 
So we multiply by 10 again, using widely 
spaced horizontal lines, each space between 
them representing 1,000th of a second. 

Owing to imperfections of transit observa- 
tions, the problem of clock comparison on 
this high plane of precision is an exceedingly 
difficult one. Professor Sampson expresses 
the problem as follows ; — “Given a number 
of clocks, A, B, C, . . . compared regularly, 
frequently, and accurately with ohe another, 
and compared also at irregulair intervals, 
sometimes entailing Jong gaps, with the 
mueh rougher final s^^r stiiiidard, to 
ascertain precisely whAt .is ha^^ning in 
any interval.'* ^ ^^fessor Sampson treats 
the problem in this way : “'The simplest 


plan, and that which I have taken, is to 
adopt one clock as director. The errors 
which are indicated by stellar observation 
for the director are charted just as they are 
observed, on every practicable night, without 
any smoothing whatever. Against these 
are also set the relative going of the director 
and each of the other clocks as shown by 
the microchronograph. The former chart 
may often run as a set of improbable zigzags. 
The latter will indicate reliably all sharp 
changes of relative rate that actually occur.’* 

This method is open to the objection that 
if one of the other clocks was actually going 
better than the director, it does not get 
justice done to it, but is debited^ with the 
director’s faults. Professor Sampson gives 
several instances of this, and I need hardly 
say that I believe our rate to be steady, 
that our line, to be truthful, should be a 
straight one and that the variations are the 
other fellow’s ; further, that it will so bo 
proved when the free pendulum is elevated 
to the position of the director in the Edin- 
burgh Observatory. 

Now a few words with regard to nomencla- 
ture. New inventions require new names ; 
the inventor coins them and their currency 
de|>ends upon thei^ utility, I have coined 
one, the Synchronome Switch, because it 
seemed to me to bo a fundamental device 
possessing a number of distinctive qualities — 
a device which is likely to bo used in 
difEorent ways for different purpoiSes ; there- 
fore, a single word to express it and its 
inherent virtues will be a convenience. 

The word Slave, first used in this con- 
nection by the late Sir David Gill, is 
obviously appropriate as applied to tho 
pendulum synchronously coupled to the 
Free Pendulum to perform the releasing 
function for it. This might lead one to 
speak of the Free Pendulum as the Master, 
but it must not be forgotten that what we 
now use as a Slave has been customarily 
regarded as a Master Clock, and will still 
remain so in so far as it is a transmitter 
of electrical impulses for the purpose of 
operating circuits of electrical impulse dials. 
When it is so used perhaps the term “ Trans- 
mitting Slave ’’ will be more appropriate 
than Master Clock, 

Any. number of transmitters can be con- 
trolled by a Free Pendulum and there is 
absolutely no limit to the contact making 
and switching operations which a Slave may 
perform without affecting the Free Pendulum 
even indirectly. A slave clock will operate 
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and switching functionPi which are of the 
utmost importance, and for this and many 
other reasons I prefer my own methods. 

DISCUSSION. 

Thb Chairman, in opening the discassion, said 
Mr. Hope-Jonea had given an extremely luokL 
aooount of irhat he himself, at any rate, found 
rather a difficult subject. One thing about which 
he felt very strongly was that the author's clock, 
and the rates whic) were shown to have been got 
at Edinburgh, certainly met — and very much 
more than met — all the requirements of astrono- 
mers at the preseiit time. The difficulty of the 
astronomer was with his instrument ; there were 
questions of stability ot his mounting, possibility 
of flexure in the axis, and so forth, and under those 
conditions, with such instruments, astronomers did 
not get anything like as much precision as they did 
with clocks. 

Mr. C, O. Bartrum said that he had recently 
spent an afternoon at the Edinburgh Obser- 
vatory, when he had been very muob 
impressetl by Mr. Shoitt's clock. To see the 
dream of his' youth actually realised before 
him was quite moving. He bad been greatly 
flattered to find that the hi>mble effort which he 
had made in 1917, to which the author had made 
reference in his paper, had been proved by Mr. 
Shortt's results to have been on the right lines in 
so very many ways. Unfortunately, his clock bad 
been left in a rough model, and it had never been 
realised as a properly made instrument. It was 
rather curious that so many investigators had been 
working on the same idea without knowing of 
each other’s efforts. For instance, he had never 
heard of Rudd’s clock. When he designed his 
clock he thought that the slave principle was 
absolutely new, but he had found that it was 
quite an old idea. He was pleas^ to find that 
Mr. Shortt had dropped his inertia escapement; 
he had always felt it was wrong. What Mr. 
Shortt had done was to remove the symptom of a 
complaint without remedying the disease itself. 
On one occasion he had ventured to conespond 
on the subject, and he had to confess that Mr. 
Shortt had given him a very clever and charming 
reply ’Which had made him feel rather uneasy. 

He considered that B(r. Shortt ’s clock marked an 
epoch in time-keeping, and he thought the lecturer 
had convinced the audience of that fact. Genius 
was here shown as a combination of simplicity 
and efficiency, but genius had also been defined as 
an infinite capacity for taking pains. Mr. Shortt 
had shown thiB too by the way he had studied 
every detail with such care. After all, the oanying 
out of details and the way in which an idea was 
developed, was almost as in^iortant as the actual 
idea itMlf . That was exeinplified by the reference 
which Mr. Hope-Jones lM*.made tq the Leroy 
clock at Edinburs^. Mr. HoperJbnee had described 
the escapementr^ ve^ commonplace idea; 


it was based on the principle of the old Mudge 
gravity, bq|t it was so beautifully carried out and 
made, that the clock was only second to Shortt’s, 
and better than the old Riefler. 

He believed it would be agreed that Mr. Shortt’s 
great advances were two in number, firstly, the 
simple mode in which he synchronised his slave 
pendulum, and, secondly, the hanging of the 
master pendulum in a low pressure. 

He took exception to what Mr. Hope-Jones had 
said about inventors not understanding the principle 
of the slave. Personally he ventured to think he 
did understand it. When he read his paper 
before the Physical Society, Professor Boys was 
in the C^ir, and after t^ paper had been read 
Professor Boys had made some very interesting 
remarks, one of which* was that his (Mr. Bartrum’s) 
method of synchronising could have been greatly 
simplified if he had merely arranged that the 
error of the slave should be wiped out by a definite 
chunk, either positive or negative. Mr. Shortt had 
gone one better than that. By keeping his slave 
with a losing rate he just wiped out a chunk of 
error and reversed it in one direction only. That 
was a wonderfully clever idea. 

With regard to the low pressure, however, it 
had been a great surprise to him to find that the 
resistance to the pendulum had shown such a 
decrease as the pressure was lowered. He believed 
the ordinary orthodox physicist would state that 
the logarithmic decrement of a pendulum, or the 
dissipation of energy, depended on the viscosity 
and that the viscosity was independent of pressure. 
In fact, a learned Professor had given him the 
figures which Professor Crookes had found as the 
result of his experiment of swinging a pendulum 
in different pressures. If the dissipation at atmos- 
pheric pressure was taken at 100, when the pressure 
was reduced to one ten-thousandth of an atmosphere 
it only feU to 78, and at one-millionth it was still 
14. Mr. Shortt had experimented and had found 
that when he reduced it merely to one-twentieth 
he had brought down the dissipation of the energy 
to something like one-fifth. He hoped that Mr. 
Shortt would publish those results as they would 
be most interesting. He noticed that the American 
Geodetic Survey used pendulums hanging in a low 
pressure — he presumed in order to keep up the 
swing for a long time. 

With regard to the amplitude cf vibration, he had 
discussed that question in his paper with reference 
to his own arrangement, which was precisely 
similar to Mr. Shortt’s from that point of view, 
and he had made some experiments. He had come 
to the conclusion that in a case like this, where 
the escapement enor was likely to be quite small 
as compared with the circular error, a small 
amplitude was indicated. He had adopted one 
degree on each side. Mr. Hope-Jones said that 
he had taken 140 minutes. 

Mb. Hopb-Jonb 8 : One degree, 40 minutes. 

Mb. Bartrum asked if that meant semi-amplitude 
or the whole. 



May is, i»i4. 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 450 


Mb. HopB>Jobi 8 replied the whole. 

Mb. Babtbum said therefore that would be 70 
minutee on each tide. 

Mb. Hopb-Jonxs: Fifty. 

Mb. Babtbum asked if Mr. Hope-Jonea could 
give any idea of the variation of that amplitude. 

Mb. Hopb-Johbs said it appeared in Professor 
Sampson’s paper of January 14th, read before the 
Royal Society of Edinburgh. There were some 
figures given there of the amplitude. Professor 
Sampson watched the amplitude of the arc very 
closely under the microscope, but they were small 
variations. 

Mr. Babtbum, continuing, said he desired to 
conclude by making some general remarks. With 
his three clocks Dr. Sampson was now getting 
such records of time that there were indications 
he was not measuring time, but measuring con- 
ditions — either changes of gravity or changes of 
the earth’s magnetic field, or some other changing 
conditions. Personally he began to think from Mr. 
Shortt’s final result that the next step would be 
possibly a time-keeper, independent of gravity, 
and non-magnetic. It seemed to him that they 
were coming to that — ^that the pendulum clock 
had come to finality, because after all, Mr. Shortt 
measured time to one part in 8-millions. That 
meant he could detect a change in gravity of one 
part in 4-million8. He did not know whether there 
was any possibility of such change, but it seemed 
to him there wore interesting possibilities when 
one got to such accurate time-keeping. 

Thb Chaibmak said there was one point he would 
like to put to the author as a possible limit of the 
pendulum clock, and that was earth tremors. 
One got earthquake shocks now and again, and 
one knew that there were small seismic vibrations. 
If those should, by any fortunate chance, have a 
period of two or three seconds, they would, he 
took it, make an ultimate limit on the accuracy 
obtainable by pendulum clocks ; but there was not 
the slightest evidence so far. One simply had to say 
that the evidence was against those seismic vibra- 
tions being of such amount as to affect the 
pendulum. 

Mb. Babtbum said that Prof. Sampson had 
showed him that his three clocks — the Riefler, 
the Leroy and the Shortt — ^were at times altering 
their rate together, as if there was some external 
effect acting on them alL 

Fatbbb J. P. Rowlakd said, with regard to 
seismic disturbances, he doubted very much if 
the vibrations, which whilst varying somewhat 
in magnitude, were always very small, would be 
likely to affect the clock, but he had often wondered 
whethiw small tiltings of the ground, which certainly 
indicated changes of level with changes of tem« 
perature, atmoqdieric conditions, and perhaps other 


things, infiuenced the rate of a clock. It would be 
extremely interesting if investigations were made 
as to how far earth movements might limit the 
accuracy which could be obtained by penduluai 
clocks. If an instrument were set up to indicate 
more definitely earth tiltings rather than vibrations, 
some correlation might be found between the levels 
and the rate of the clock which would show 
connection. 

Majob 0. E. Prince said the author had 
referred to the extraordinary accuracy of 
astronomical clocks. It was rather interesting 
to try to discover how much of that accuracy 
was due to physical perfection and how much 
was due to perfection of the method. For example, 
it was obvious that, with a pendulum which was 
non-expansible and working in a perfect vacuum, 
any errors would be the errors of the method and 
not of the pendulum itself. He would have been 
interested to see the two divisions of the subject 
separated in order to see how much of the accuracy 
was due to each of them. 

It seemed to be laid down by everybody that the 
smallest possible interference of the pendulum was 
desirable, but would it not be more scientifically 
accurate to impulse as often as possible ; that was, 
to supply energy in far more minute quantities 
more often ? It seemed to him from fundamental 
considerations that was what ought to be done, 
but there seemed to be some rule against that which 
apparently had been arrived at by practice, and 
which he would like to have explained. 

With regard to the question of the accuracy 
obtained from putting the pendulum in a very 
low pressure, was that because the pressure was 
low, or simply because in the containing case the 
variations of atmospheric pressure from outside 
were not felt ? 

Mb. R. J. Low said it appeared from the diagram 
shown on the wall that the rate was always changing. 
Had any attempts been made to compare it wii^ 
magnetic charts over a corresponding period, 
and also with the gravitational effects of the 
position of the moon, and the sun, and the tide T 
Also, were the comparisons taken at exactly the 
same time every day ? He asked this because 
when he was watching the Synchronome slave 
clock working, he had noticed that the hit-and- 
miss governor did not work every time; If one 
looked into it very carefully one saw that' it 
was undergoing what he might call a rhythmical 
hunt. It might be the same with the master 
clock — ^that if one could analyse its motion carefully 
enough one would find it was alternately running 
fast and slow, and that if one gpta graph of it it 
might look something like an ordmary sine curve* 
When those ooDosmtd had compared the clock 
every day lor a week they might have chanced to 
take all the points above the lero line for one 
week, and in another week they might have 
chanced to take them all below the lero llne,^ 
Had that any bearing on the gtaph shown on the 
wallr 
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With regard to magnetic effects, to his mind 
it seemed entirely wrong to have a magnetic field 
anywhere near a swinging pendulum, as this field 
is never constant, owing to the varying battery 
voltage and resistance, and also the earth's 
field. These field5> were bound to affect even a 
metallic pendulum of non-magnetic material, and 
much more so one of invar, which was magnetic. 

The Author, in reply to Mr. Low, said the period 
at which the clocks were compared every day at 
. Edinburgh was either uniform, or else an allowance 
was made for any differences which might occur 
through known causes, and things were brought to 
a uniform time datum for observation. That was 
mentioned in the paper to which he had referred, 
which had been read before the Royal Society 
of Edinburgh on January 14th last. He hoped 
it was perfectly clear to Mr. Low's mind that no 
variation of battery in the electiic self-winding 
action or Synchronome remontoire, could possibly 
affect time keeping. In many systems of electric 
clocks he was sorry to say the impulse imparted 
to the pendulum varied as the battery varied. 
There was nothing wliatever of that kind here. 
He gathered that Mr. Low objected to the presence 
of an occasionally active electro magnet anywhere 
near the pendulum. That was one of those refine- 
ments to which possibly people would turn their 
attention now. Having got down to a fresh datum 
of accuracy one looked forward to the slightest 
possibilities. It had never occurred to him before 
that such things could possibly be a source of 
variation. 

Mr. Bartrum had ably put forward the possi- 
bilities of the achievement of such great accuracy 
in time-keeping leading investigators into deeper 
considerations altogether — as to whether it w'as 
quite Time which they were measuring. 

The chart on the wall actually did show the 
variation of gravity. The question had been asked 
as to whether the moon was affecting that rate. 
It had been pointed out to him that for the period 
of nine months the variations in the chart exactly 
corresponded with the adding or subtracting of 
the moon's weight to the earth and gravity. Such 
matters certainly did want looking into. Some 
of them might be quite laughable when they came 
before an astronomer, but the fact that such 
questions were asked showed the present trend of 
thought. 

Major Prince spoke of the impulse being 
given more often. He quite admitted that, on the 
basis of pure reason, it might be very well asked 
what was the. difference between giving 30 very 
small power impulses, one every second, and one 
larger impulse equal to those 30 added together 
every half minute 7 Theoretically it was the same 
thing, but in practice it was not. They just had to 
take it from a common sense point of 'view and 
consider which oould be done with the least 
variation. He mighX^aay that to divide up that 
impulse of grammes falling a distance cf 
2 mm. every half minute into 30, the pivot friction 
might be 50 per cent, of it every time, and that 


pivot friction would be subject to variation. He 
thought Major Prince wmld see his point. It was 
just a matter of common sense, w'hat one could 
do best. Prof. Sampson had expiessed to him the' 
opinion that veiy likely it would be better if the 
impulse was given every minute instead of every 
half minute. 

A vote of thanks to the author for his paper 
concluded the meeting. 


POPULATION, MIGRATION AND 
EMIGRATION. 

The report of the Oversea Settlement Committee 
for the year ended Slst December, 1923, refers 
infer alia to a memorandum-«prepared in the 
Department of the Registrar General. The 
memorandum, which is printed as, an appendix, 
deals with the factors governing the growth of 
population in Great Britain and the tendencies 
which appear to affect that growth. It shows, 
says the report, that during the past fifty years 
the annual natural increase of population in Great 
Britain, notwithstanding a decline in the birth- 
rate, averaged, before the war, 418,000, or making 
allowance for the balance of outward over inward 
migration, about 361,000 a year. It is suggested 
that there are no sufficient reasons for anticipating 
any immediate or considerable dejiarture from 
this amount of natural increase, but that, while 
the birth -rate niay fall still more, there is less 
scope for a continued decline in the death-rate. 

During the jiast century the population of 
Great Britian has increased from 14,681,000, its 
estimated size in 1823, to over 43,000,000, in 1023. 
This increase Was made possible by the discoveries 
which created modem industry. 

As a result of the disturbances which the war 
has produced, distress has l»een widely prevalent 
in this countiy, and a large part> of the population 
has suffered from unemployment. This situation 
has raised the question whether Great Britain 
is or is not over-populated. This is a problem of 
extreme complexity. Though closely related with 
the main subject of this report, viz., migration, 
it covers a far wider field, and raises many issues 
upon which the Oversea Settlement Committee 
are not in a position to express an opinion. They 
therefore confine themselves to an enumeration 
of the following factors in the problem, which 
are directly related to migration, viz. : — 

(1) There has been a gradual decline in the birth- 

rate over the last fifty years, but 

(2) the effect of this decline on the atmual incre* 

ment has been offset : — 

(a) by the decline in the death-rate, and 

(b) by the geometrical effect upon numbers 
of any given rate of increase, but 

(3) the great diminution in child mortality, which 

has been largely responsible for the decline 

in the general death-rate, cannot be expected 

to have so marked an influence in the future. 
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On the other hand, a continuous faU in 
the birth-rate is impossible to predict, 
since it may be checked by economic re- 
covery. 

(4) Having re^rd to the foregoing, theie is no 
ground for .anticipating a rapid reduction 
of the annual natural increment of some- 
thing over 400,000, which has persisted 
since 1870. (The last two years, mid 1021 to 
mid 1923, during which the natural increase 
averaged 372,000, may be regarded as 
abnormal, owing to the exceptional indus- 
trial conditions). 

(6) The only other important counterbalancing 
factor is migration. The average annual 
deduction to be made on this account 
for the ten years befom the war, as shown 
by the figure for net outward balance of 
passenger movement to all countries, was 
178,000. (This figure, however, includes 
Ireland. It was based up to 1012 upon 
the total passenger movement, and after 
that date was restricted to persons per- 
manently changing their domicile.) The 
total net migration for the last two years 
was : — 


1022 106,000 

1923 108,000 


It is thus apparent that migration has 
not counter-balanced the net natural in- 
erease (t.e., balance of births over deaths) 
of the population. 

(6) In the light of these figures and tendencies, 
it is at least safe to assert that there is 
no prospect of migration reducing the 
numbers of the population of Great Britain 
in a manner injurious to prosperity. 


INDUSTRIAL DEVELOPMENT IN CHINA 
In his report on the industrial and economic 
situation of China, the Commercial Secretary to 
H. M. Legation, Shanghai, points out that no 
very striking developments in the form of new 
industrial enterprises in China occurred during 
the year under review, progress being naturally 
hampered by the absence of security which con- 
tinues to discourage the investmient of capital 
elsewhere than in the main Treaty ports. In 
certain directions, however, notably in the case 
of flour mills an match factories, the industry 
continues to grow,and the native products are 
competing successfully with the imported article. 
This is especially the case as regards matches, and 
* the Japanese manufacturers who formerly did 
the bulk of this business are rapidly being driven 
out of the market. Another industry which is 
growing in importance is sugar reflning, factories 
for the manufacture of beet sugar having been 
established in Bfahbhuria, and another company 
is at present putting up a large refining plant in 
Shan^iai. The establishment of several new 
cement factories has taken place during the past 
three yean, one of the largest of these being situated 
n the neighbourhood of Shanghai and another near 


Liaoyang in Manchuria. Soapmaking, tanning, 
knitting factories, canneries, paper mills and 
carpet factories are other industries in which 
native companies are engaging in increasing 
numbers. One may safely say that the indus- 
trialization of China on modern lines is proceeding 
steadily in spite of the. obstacles created by the 
absence of any ordered government in that country, 
and that if conditions in this respect showed any 
Substantial evidence of improvement the example 
already set . by Shanghai and other ports which 
enjoy the security afforded by foreign settlements 
or concessions would soon be followed in every 
part of the country. 


GENERAL NOTE. 

CONFBBKNOE ON SCIENCE AND LABOUR. — ^The 

programme of the Conference on Science and 
Labour to be held at the British Empire Exhibition 
on May 30th and 31st, has been published. The 
Conference, which has been arranged by the British 
Science Guild in co-operation with the National 
Joint Council of the Trades' Union Congress and 
the Labour Party, will be opened by the Prime 
Minister. There will be five sessions, the subjects 
of discussion being: — (1) The Place of Science in 
Government; (2) Scientific Research in Relation 
to Industry; (3) Co-operation of Science apd 
Labour in Production ; (4) Science and the Human 
Factor ; (5) Science in Educational Organization. 
Sir Richard Gregory will preside and Mr. Sidney 
Webb, President of the Board of Trade, will 
open the discussion on Science in Government,' 
and Sir Richard Glazcbrook and Major Church, 
M.P., will speak. At the second session Lord 
Askwith will preside, and the chief speakers will 
be Mr. Hugo Hirst, Sir Oliver Lodge, Sir Daniel 
Hall and Mr. A. P. M. Fleming. Mr. C. T. Cramp 
will preside at the discussion on Science and 
Production, and the speakers are Lord Ashfield, 
Sir Hugh Bell and Mr. W. Straker. The fourth 
meeting will deal with Health and Psychology. 
Miss Margaret Bondfield, M.P., will preside, and 
the speakers include Sir Arthur Newsholme, 
Dr. C. S. Myers, Dr. Cyril Burt and Miss May 
Smith. At the final session Mr. Arthur Green- 
wood, M.P., will preside, and the discussion on 
Science in Educational Organisation will be opened 
by Mr. R. H. Tawney, who will be foUowSDd by 
Sir Thomas Holland and Dr. R. P. Scott. Copies 
of the programme andL tickets of admission may 
be obtain^ by application tci the Conference 
Secretary, 15, Gower Street, W.C. 1. 


MEETINGS OF THE SCtCIETY. 

OrDINABY MBlBTIKa. 

Wednesday : — 

May 28 (at 4.30 p.m.) — ^Mbs. Arthur 
McGrath (Rosita Forbes), "The Position 
of the Arabs io Art and Literature.*’ Lord 
Askwith, KjO., D.C.L., Chairman 

of the Counoil, will preside* 
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Indian Sxotion. 

Monday June 30, at 4.30 o’clock. — J. G. 
French, LC.S. ** The Art of the PSl Empire 
in Bengal.” The Right Hon. the Earl 
OF Ronaldshay, G.C.S.I., G.C.I.E., will 
preside. 

Dominions and Colonies Section. 

Tuesday, May 27, at 4.30 o’clock. — C* 
Gilbert Culus, D.So., M.I.M.M., Professor 
of Economic Mineralogy, Imperial College 
of Science and Technology, ” A Sketch of 
the Geology and Mineral Resources of 
Cyprus.” Dr. J. W. Evans, C.B.E., F.R.S., 
President of the Geological Society, will 
preside. 

Monday, June 2, at 5 o’clock. — The Rt. 
Hon. Sir Frederick Lugard. G.C.M.G., 
C.B., D.S.O.. D.C.L., LL.D., British Member, 
Permanent Mandates Commission, League 
of Nations, “The Mandate Syst(‘ni and 
the British Mandates.” The Rt. Hon. 
Viscount Milner, K.G., G.C.13., G.C.M.G., 
will preside. 

Monday, June 16, at 4.30 o’clock. — 
C. V. CoRLESS, M.Sc., LL.D., ” The Mineral 
Wealth of the pre-Cambrian in Canada.” 


MEETINGS OF OTHER SOCIETIES 
DURING THE ENSUING WEEK. 


Monday, May 26 Victoria Inbtitute. Central 
Buildings, Westminster, S.W., 4.30 

p.m. Colonel H. Biddulph, “ The True 
Harmony of Man." 

University Extension Ijecture, Gresham 
College, Basingball Street. E.C., 7.30 
p.m. Mr. A. Compton-Rickett, " Per- 
sonal Forces in Modern Literature: 
liccture V.— Walter De La Mare." 

University of Loudon, University Col- 
lege, Gower Street. W.O., 5 p.m. Prof. 
G. D. Hicks, " Kant’s llieory of Sub- 
limity and Beauty." (Iiecture 111.) 

At King’s College, Strand, W.O., 5.30 
p.m. Mr. A. J. Toynbee,' " ITie 
Saviour King in Greek Tradition." 

Tuesday, May 27 Royal Institution. Albemarle 
Street, W.. 5.15 p.m. Major M. S, 
Tucker. " Acoustical Problems." (Lec- 
ture II.) 

Colonial Institute, Hotel Victoria, 

Northumberland Avenue, W.C., 4 p.m. 
Hon. Sir Joseph Nunan, " India and 
the Colonisation of British Guiana." 

Photographic Society, 35, Russell 
Square. W.C., 7 p.m. Mr. F. L. Em- 
manuel. " Etching." 

University of London, at King’s College, 
Strand. W.C^ 6.30 p.m. Prof. £. 

Prestage, " The Diplomatic Relations 
between Portugal and England from 
1640 to 1668.*’ 

At the Imperial College, RoyalSchool 
of Mines, South Kensm^on, 8.W.. 6.16 
p.m. Dr. W.- G. UiUer, "The Pre. 
Cambrian, with special reference to 
that of Ontario." (Leeture III.) 


Master Olass-Palnters, British Society 
UniversHir OollM, Gower Street, 
» I B«»®1 Mellor, 

Do^y m Window^ Glass from 
the Point of View df Liohenoas 
Growttis,** ( 2 ) to. NM Heaton. '* The 
D^y< of JisdiieTal Stained Glass.'* 


todinTal Stained Glass." 
W. B. B/* Turner, "The 


feathering and De^ of Glass." 


Royal Dublin Society, Leinster Homo, 
D^lin, 4.16 p.m. (1) E. R. G. AtUns* 
" Notes on the Filtration and other 
Errors in the Determination of the 
Hydrogen Ion Concentration of the 
Soil." (2) J. L. MeWhinney, " The 
Soil Fauna of a Pernulnent* Pasture.** 
(Communicated by Prof. Wilson.) 

Wednesday, Mat 28 . Microsq^icaA Society. 20, 

. Hanover Square W., 7 p.m. (1) Mr. 
J. E. Barnard, Lecture Demonstration 
on " Technical Microscopy.*’ 8.16 
p.m. (2) Mr. £. Sheldon Leicester, 
" The Use of the Microscope in the 
Examination of Paper." (3) Mr. K. 
MaoLennan, " The Microscopy of 
Soaps." 

University of London, University Col- 
lege, Gower Street, W.C., 6.30 p.m. 
Prof. S. Riccobono, " Roman Law and 
Modern Law.” (Jjecture I.) 

3 p.m. Prof. E. G, Gardner. " Prob- 
lems of the ‘ Inferno ’ of Dante." 
(Tiecture -H.) 

At the Lodon School of Economics, 
Clare Market, W.O., 6.30 p.m. Prof. 
A. J. Sargent, " The Trade of the 
Empire." 

Thursday, May 29 Aeronautical Society, at the 
Royal Society of Arts, John Street, 
Adelphi, W.O., 8.30 p.m. (Wilbur 

Wright Memorial Lecture.) Colonel H. 
T. Tizard, " Fuefl Economy in Flight." 

Royal Society, Burlington House, IMcca- 
dilly, W., 4.30 p.m. (Croonian Lec- 
ture). Prof. 1). M. S. Watson. "The 
Structure, Evolution and Origin of the 
Amphibia. 

Antiquaries’ Society, Burlington House, 
Piccadilly. W., 8.30 p.m. 

Roval Institution. Albemarle Street, 
W.. 5.15 p.m. Prof. G. G. Seligman, 
” Divine Kings and Rainmakers of the 
Sudan." 

TTiiiversity of London, lTi)iver.sity Col 
lege. Gower Street, W.C., 5.30 p.m. 
Prof. S. Riccobono. " Roman Law and 
Modern 7-aw." (Lecture II.) 

5.30 p.m. Prof. R. W. Cambers, 
’ Ruskin on Byron." 

At King's College, Strand. W.C., 5.30 
p.m. Prof. A. J. Toynbee, " Outlines 
of Byzantine, Near Eastern and 
Modern Greek History (378—1841 
A.D.).'" (Lecture VT.) 

Tra’isport, Institute of, Grand Hotel, 
Bristol, 10 a.in. Annual Congress. (1) 
, Mr. D. Ross-Johnsoii, " The Port of 

Bristol, Past and Present." (2) 
colonel K. S. Sinnott, " The Problem 
of Road Surfaces with regard to 
Mechanical Transport." 

Friday, May 30 Mechani<‘al Engineers, Institu- 
tion of, (South Wfdes Section), Uni- 
versity College, Swansea. Summer 
Meeting. 

Geologists’ Association. University Col- 
lege, Gower Street, W.O., 7.30 p.m. 

Sanitary Institute. Royal Spa Rooms, 
Harrogate, 4.16 p.m. Discussion on 


Public Health Services : Are tbdV 
worth the money expended?" 

Royal Institution. Albemarle Street. W., 
9 p.m. M. Lnolen Bull, " Recent De- 
velopments in High Sp^ Oineumto- 
graphy." 

Unlversitv of London, University Col- 
lege. Gower Street. W.C.. 6.30 p.ni. 
Prof. H. Pirenne, " Les POrlodes de 
liberty et de rOglementation dans 
Thistolre Oconomique." (Lecture I.) 
5.30 p.m. Miss MaHory 8. West, " The 
Old Testament." (Lecture III.) 

Shakespeare Association, King’s Ool- 
JcM Gtra^, W.C., 5.30 p.m. Mr. 0. 
Rhodes, "The Acting of Shakespeare 
in the Provinces." 

Transport, Institute of. Grand Hotel. 
Bristol, 10 a.m. Oongress continued. 
(1) to. H. B. Griffltbs. " Freight Train 
Formatlona.*' (2) Oolonel W. A. Bris- 
tow, "The Next Five Years of Aerial 
Transport." 

Satuedat, Mat 31 . .^yal Institution, Albemarle 
Str^, W., 3 p.m. Mr. .0. Nabokofl. 

Sbakespegre In Russia." 
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NOTICES. 


NEXT WEEK. 

Monday, June 2nd,, at 6 p.m. (Dominions 
and Colonies Section.) Thbi, Rt. Hon. 
Sib Fredebick Luoabd, G.C.M.G., C.B., 
D.S.O., D.C.L., LL.D., British Member, 
Permanent Mandates Commission, League 
of Nations, ** The Mandate System and the 
British Mandates.” The Rt. Hon. Viscount 
Milner, K.G., G.C.B., G.C.M.G., will pre> 
side. 

Further particulars of the Society's 
meetings will be found at the end of this 
number. 


The following candidates were duly 
elected Fellows of the Society : — 

Airth, George Rennie, London. 

Bi^mel, Percy Rudolph, London. 

Graham, Edward Alfred, Beckenham, Kent. 
Webber, Henry O'Kelly, Johannesburg, South 
Africa. 

Wreford, Ernest Henry, East St. Kilda, Australia. 

The seventh Trueman Wood Lecture on 
“ The Outlook in Chemistry ” was delivered 
by Sm William J. Pope, K.B.E., D.Sc., 
LL.D., F.R.S., Professor of Chemistry in 
the University of Cambridge. 

The lecture will be published in a sub- 
sequent number of the Journal. 


SOCIETY'S ALBERT MEDAL. 

The Albert Medal of the Society for the 
current year has been awarded by the 
Council, vith the approval of His Royal 
Highness the President, to His Royal 
Highness Edward, Prince of Wales, 
K. G., “in recognition of services rendered 
to Arts, Manufactures and Commerce as 
President of the British Empire Exhibition, 
and by his visits to the Dominions and 
India.” 


TWENTY-SECOND ORDINARY 
MEETING. 

Wednesday, May 2l8t, 1924 ; Sir 

Herbert Jackson, K.B.E., F.R.S., in the 
Chair. 

The following candidates were proposed 
for election as Fellows of the Society : — 

Allen, John Scott, Lismore, Ireland. 

Blake, Captain Sir H. Acton, K.O.M.G.. K.C.V.O., 
* London. 

Cawston, Frederick Gordon, M.D., B.Ch., M.R.C.S., 
L.R.C.P., Durban, South Africa. 

Daniell, Major John Alan Le Norreys, Sudbury, 
Suffolk. 

Longman, Charles James, M.A, J.P., London. 
Mattocks, Captain, F.S., R.E., Quetta, India. 
Rnmmell, G. Albert. Cincinnati, Ohio, U.8.A, 


PROCEEDINGS OF THE SOCIETY. 


NINETEENTH ORDINARY MEETING. 

Wednesday, 30th April, 1924. 

Mr. Harry Gosling, C.H., M.P. (Minister 
of Transport), in the Chair. 

The Chairman, in introducing the lecturer, said 
that one thing had struck him, namely, that, 
whenever there was a discussion about road im- 
provements, it was surprising the number of people 
who came to him in the position which he was at 
present enjoying and said “Now, whatever you 
do, be oaz^ul not to destroy anything which is 
old and beautiful, and be sure you do not attempt, 
in making your improvement^ to interfere with 
those things which have been regarded for centuries 
as almost sacred.’* On the other hand, there had 
to be taken into consideration the question of the 
losses to trade and commerce through the absence 
of facilities for traffic. Being one of those who 
believed that there could not be good businesa 
unless there was good transport, he felt he had now 
connected himself with one of the most serious 
problems of the day. He was happy in the thought, 
however, that he would not be troubled with the 
quMtion of interference with any beautiful struc- 
tures in the area with which Sir Henky was going 
to deal that night! He remembered tlmt not 
very long ago a new dock had been opened in that 
neighbourhood, and some very distinguished 
visitors were going down there to perform the 
opening eeiemony. The authorities had had to 
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consider how to get them there ; there was not 
a road fit to take them down, and eventually, in 
order to avoid drawing the attention of those 
distinguished visitors to the poverty of that 
neighbourhood in good means of road transit, 
they had had to be carried on the old highway — the 
river. 

Then there was the difficulty of finance. Another 
set of people came along and said “ What about the 
money ? Who is going to pay for it.** He had 
been driven to the conclusion — and he asked his 
hearers not to think it was Socialism — ^that our great 
main roads would have to be regarded from, a 
national standpoint, more particularly when he 
remembered how many of the local authorities, 
in whose districts better transit facilities were 
needed, could not find the necessary money to 
do the work. In that connection he was not 
speaking merely of London but of great agricultural 
districts. Therefore, much as he was opposed to 
some forms of Socialism, he believed that one 
of the great social reforms in this country was 
the improvement of main roads, and he thought 
all would have to put their hands in their pockets 
equally to find the necessary money. It was 
not only the district in question, but the whole 
of London which would benefit if improvements 
such as Sir Henry was going to elaborate that 
night could be brought about. Anybody who 
had been connected with a great port must know 
that a port was not complete until suitable 
avenues had been made which conveyed goods to 
and from the port. He was hoping that some 
business body would try to find out what was 
lost by not having such roads. He had often 
wondered himself how much bad roads cost the 
country in the way of money, to say nothing 
of the delay. 

It used to be said at one time that all roads led 
to London. Personally he would say that all 
roads led from Maybury. Sir Henry was an 
enthusiast and an authority on the subject, and 
he would now ask him to tell the audience every- 
thing about the proposed new road. 

The paper read was : — 

THE VICTORIA DOCK DISTRICT 
AND ITS ROADS. 

By Sir Henry Maybury, K.C.M.G., C.B„ 
M.Inst.C.E., Director of Roads, Ministry 
of Transport. 

Among Londoners it is customary to 
speak with bated breath of the ** Square 
Mile,*’ signifying thereby, of course, the 
City of London — ^that Thames-side hillock 
which is .so densely clad with buildings that 
we are apt to lose sight of the river which 
forms the real Ssi^dation of London’s 
wealth — ^the river Thames v§th its docks, 
wharves and grimy foreshore. 

Let mcy therefore, tak^ you to-night to 


another riverside square mile ** which ia 
not the City, but which is fundamentally 
almost equally important — ^I mean the dock 
district lying inunediately east of the River 
Lea and known for the greater part as 
Silvertown. 

End to end along the north edge of this 
district lie the Victoria Dock and the Royal 
Albert Dock. Immediately south of the 
latter is the King George V. Dock, capable 
of taking vessels of the Olympic ClasSr 
while north of the Albert Dock lies a site 
for a still larger dock. ^ 

You will see that we have here the most 
imposing cluster of docks that London can 
shew, while the Thames frontage of Silver- 
town is occupied almost exclusively by large 
works and factories, all giving rise to busy 
traffic, heavy both in volume and weight. 
Add to this the flow of vehicles to and from 
the Woolwich Ferry — that invaluable link 
between Essex and Kent — and you will 
appreciate the importance of road-com- 
munications in this area. Nor has the 
climax yet been reached, for the new dock 
to which I have alluded has not yet been 
begun, and land still remains vacant for 
future industrial development. 

By one of the humorous anomalies of 
metropolitan government Silvertown forms 
no part of the administrative County of 
London, but is included in the. County 
Borough of West Ham, which has suffered 
from the malady of imchecked distension* 
Its population in 1861 was 38,331 and in 
1921 eight times greater — 300,860. West 
Ham has never possessed the resources 
or influence effectively to control the develop- 
ment of Silvertown, much less the amazing 
contortions of the River Lea which impose 
such difficulties on bridge -builders. 

The neighbourhood is one of those which, 
as Dickens complained in 1864, ‘*the 
legislature leaves to come into existence, 
just as it may happen ; overthrowing the 
trees, blotting out the face of the coiuitry, 
huddling together labyrinths of odious 
little streets of vilely constructed houses ; 
heaping ugliness upon ugliness, incon- 
venience upon inconvenience, dirt upon 
dirt, and contagion upon contagion.” 

The result at Silvertown provides town- 
planners with conspicuous excunples of what 
to avoid. For our ancestors’ want of 
foresight the penalty has long been accumu- 
lating, and payment is now overdue. It ia 
my task to-night to deal with one phase 
only of the arrears — ^road communicationa 
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— to show you what disabilities the district 
now labours tinder, and what means of 
relief might be applied if London as a whole 
would put its shoulder to the wheel, as 1 am 
fully convinced it will do. 

Before dealing with the present plight 
of this area, it will be interesting to cast 
a glance backwards and observe some of the 
stages through which its development has 
passed, in days when its future industrial 
importance was little suspected. 

From the earliest times until shortly 
after 1800, the crossing of the River Lea 
at Canning Town was by a ferry connecting 
with a rough track leading to Barking, 
whence a narrow circuitous road skirted 
the northern edge of the marshes to Tilbury. 
Across these marshes ran a few cattle 
tracks, some of which led down into the 
riverside flats which have since become 
the Silvertown and North Woolwich Dock 
areas. The whole tract of coimtry crossed 
by the Barking Road was so low-lying and 
unhealthy as to support few living beings 
save the sheep, horses and cattle which 
grazed there. The depressing dampness 
and fogs seem to have reacted on the health 
and characters of the scanty human residents, 
for in 1700 one of the historians of the time, 
records that the people had a peculiar 
character derived from their unwholesome 
environment. He stigmatized them as 
** persons of so abject and sordid a temper 
that they seem almost to have undergone 
Nebuchadnezzar's fate, and by conversing 
continually with the beasts to have learned 
their manners.” 

These marsh lands were the happy hunting 
ground of horse thieves and have a legendary 
association with Dick Turpin, who used the 
Hackney Marshes, a little farther north, as 
his headquarters and refuge, being con- 
veniently close to the roads through Epping 
Forest. 

Extensive schemes for dyking and draining 
these Thames -side flats were undertaken 
at the end of .the 16th century, the work 
being usually left to Dutch immigrants, who 
, were acknowledged experts in the science 
of land-reclamation. 

To the English of that day the introduc- 
tion of foreign labour was as unpalatable 
as the innovation of systematically draining 
and dyking the marges. Popular feeling 
was expressed in a ballad of the time from 
which the following is ah extract : — 

”Oiur smaller rivers are now dryland 
Our eels are turned to serpents there, 


And if old Father Thames play not the 

man 

Then farewell to all good English beer. 

Why should we stay then and perish 
with thirst. 

To the New World in the Moon then 
away let us go. 

For if the l^tch Colony get thither first, 

'Tis a thousand to one that they’ll 
drain that too.” 

A slide has been prepared shewing the 
area as it was in 1807 when the district was 
roused from its sleep of many centuries 
duration by the commencement of the 
Barking Road — ^the East India Dock 
Company having decided to build a new 
highway to facilitate the transport of goods 
from Essex to the Company's docks, and 
also to provide a shorter route to the 
metropolis from Barking, where fish intended 
for London was landed. 

A cast-iron toll -bridge across the 
was built and opened in 1810 — the total 
width of the bridge between parapets being 
only 28 feet. There were four narrow side- 
spans and a wider central opening for river 
traffic. 

The road did not at first realize the 
promoters* expectations ; being built for 
the most part on marshy ground it became 
so spongy that heavy traffic avoided it. 
Some 16 or 20 years elapsed before it 
became thoroughly serviceable. 

Several years passed before the man 
at the toll bridge took enough money to 
pay his own wages ; frequently owing to 
the poverty of the inhabitants he had to 
accept a pocket knife or some similar article 
in default of the regulation half-penny which 
the wayfarer was unable to produce. 

This original iron bridge was designed by 
Mr. James Walker, then president of the 
Institution, of Civil Engineers. It was 
composed of cast iron semi-circular riEbed 
arches with supporting columns of the same 
material. Later on the original approaches, 
which were very steep, were modified and 
easier gradients formed. The toll was 
abolished, I believe, in 1871. 

Jn 1811 a horse ferry across ^e Thames 
was established between Old Charlton on'the 
South and the spot which was to become 
North Woolwich. Advantage was thus 
taken of the new Barking Road and a useful 
means of transit provided for Kent fanners 
taking their cattle to the Romford nnurket. 
A toad connecting the ferry wiUi the 
Barking Ro^ was built following existing 
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tracks across the marshes. It is still called 
Prince Regent’s Lane, and was widened 
about 20 years ago to its present width. 

The Mmor Road,’ which you see to the 
right of Prince Regent’s I^e, and also 
connected with a ferry to the Kentish 
Shore, is a very much older road and 
appears on maps as early as 1720. No 
doubt it existed long before that date. 

The Barking coach ran twice daily from 
the Bull Inn, Barking, to the Bank, the 
return fare being 3/- inside and 2/- outside. 
Seats were booked overnight. The guard 
used to blow his horn when on the Iron 
Bridge at 12 o’clock noon, and so annoimce 
the hour to the scattered houses round. As 
late as 1846 there were only 6 houses between 
Plaistow and the Iron Bridge. It was 
at about this time that the Ripple Road 
from Rippleside to Dagenham was con- 
structed to give better communication 
with Tilbury. 

In 1847 a railway was built to the ferry 
in North Woolwich, and the promoters also 
formed a syndicate to buy the land lying 
between the Barking Road and the Thames. 
Houses were built in North Woolwich, but 
owing to the unhealthiness of the marshes 
and despite cheap season tickets, the venture 
was a doubtful success. To encourage the 
population a garden was laid out there, for 
bowling, dancing and other distractions. 
These groimds were acquired by the public 
in 1890, and are now administered by the 
London County Council as the Royal 
Victoria Gardens.” At about the middle 
of the 19th century, there also came into 
existence the line of road from Canning 
Town to North Woolwich, which passes by 
the White Gates, and is now known as the 
Dock and North Woolwich Road. 

. The most important stage in the growth 
of this neighl^urhood occurred in the 
latter half of the 19th century ; 'the advent 
of.steam and of larger iron ships called for 
more spacious dock accommodation, and 
in 1866 the Victoria Dock Company opened 
the Victoria Dock, which was immediately 
an enormous success, and in 1860 attracted 
864,000 tons of shipping. 

About this time the loop road, which 
passes Connaught Road Station, was built, 
and this concludes the record of any impor- 
tant hi^way development in the district, 
although the areaS^ the docks has since 
been more than doub^, and'the tonnage 
of shipping has risen in the- phenomenal 
degree indi^^ in the 8ub|oined table, for 


which I am indebted to the Port of London 
Authority 

Net Register Tonnage of Loaded vessels 
from Foreign and Colonial Ports entering 
the Royal Victoria & Albert and King 


George V. 

Docks to discharge. 

Year. 

Net Register Tonnage. 

1865 

327,643 

1866 

330,286 

1867 

361,627 

1891 

1,497,661 

1892 

1,636,661 

1893 

1,639,176 

1921 

2,426,918 

1922 

3,078,770 

1923 

4,148,443 

. — ^The Royal Victoria Dock was opened 


in November, 1856, the Royal Albert 
Dock in July, 1880, the King G^rge 
V. Dock in July, 1921. 


In 1880 the London and St. Katherine 
Dock Company, which had. absorbed the 
Victoria Dock Company, opened the Royal 
Albert Dock. At that time the largest 
vessel coming regularly to the Port of 
London was the Queen, of the National 
Line, with a tonnage of 4,467. 

In 1870 the Beckton Road was built by the 
Gas Light and Coke Company, and the South- 
ern ^rtion still remains their private road. 

In 1887 a steam tug colliding with the 
Iron Bridge across the Lea, made it unsafe, 
and eventually the London County Council 
decided to build a new structure, which was 
opened in 1897 — and is still in use. It has 
a total width between parapets of 66' 0^ and 
was designed by Sir Alexander Binnie. It 
is composed of 12 mild steel ribs, having a 
span of 150'. The approaches to this 
bridge are a constant source of delay, 
especially to horse-drawn traffic, for in 
addition to the difficulty of the 1 in 29 
gradient on the Eastern approach, there is 
a sharp curve to be negotiated, paved with 
granite setts qn which horses are constantly 
in trouble. So frequent is the interruption 
to traffic from this cause that special 
appliances are held in readiness to assist 
horses out of their difficulties. 

This bridge carries the major portion of 
the traffic between London and the Victoria, 
Albert and King George V. Docks as well 
as the numerous factories in the SilvertQwn, 
Canning Town, East Ham and Barking 
districts, and a considerable portion of the 
road traffic to the Tilbury Docks ; it also 
bears agricultural and market garden traffic 
between South Essex and London. 
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To bring our history up to date, there 
remain to be recorded the birth of new 
industries, the concurrent growth of popula- 
tion and traffic, the opening of the King 
George V. Dock in 1921 — ^in fine a stir of 
activity in every sphere except that of 
civic design and roadmaking, which have 
always been the two crying needs of Silver- 
town. One saving clause may be inserted ; 
in 1921, the Ministry of Transport undertook, 
with the aid of various local authorities, 
the construction of the East Ham and 
Barking Bye -Pass which, when completed, 
will provide a new eastern outlet to this 
dock district, and will afiord spacious means 
of access to a wide stretch of Thames -side 
land yet to be developed, and, let us hope, 
developed with due regard to the painful 
lessons of the past. 

1 refer with some pleasure to this new 
arterial road, since it forms the first chapter 
in what 1 trust will be a comprehensive 
volume of riverside improvement. 

The foregoing recital will serve to shew 
you how an all-important dock district 
has grown up without any care or foresight 
being bestowed upon the vital factor of 
road access — ^whether for goods entering 
and leaving the docks or for the army of 
workers engaged in handling them. 

However, for good or evil, there is the 
legacy that London inherits. Let us look 
the gift -horse in the mouth and examine 
the principal blemishes. 

First and foremost, approaching from 
the London end is the ** Iron Bridge,” which 
I have already described. It is the funnel 
through which are poured all the streams of 
traffic bound for riverside and dock destina- 
tions from Poplar to Tilbury — sixteen miles 
as the crow files, and including about 20 
miles of river frontage, rich in potentialities. 
This Iron Bridge of which I have mentioned 
the limitations and inconvenience, was the 
subject of a traffic census taken in December, 
1922, when it was found that the roadway 
was canying 32,103 tons of traffic in 24 
hours, exclusive of pedestrians* 

Mechanically propelled vehicles repre- 
* sented 80 per cent, of this total — a somewhat 
low proportion, showing what a considerable 
part is still played in the dock district by 
horse-drawn vehicles. 

Judging by a. previous census taken 0 
years earlier, the increase of traffic in that 
period may be computed at about 18 per 
cent. 

Fh>ee6ding eastwards irom - the Iron 


Bridge, we encoimter at a distance of 
200 yards two obstructive features which 
continually impede the flow of traffic, viz., 
first the bridge over the railway at Canning 
Town where a girder projects up into the 
centre of the roadway, and secondly the 
right-angled junction of the Victoria Dock 
Road, the traffic from which surges into the 
Barking Road, at this already congested 
and obstructed point on a rather trying 
up-grade. Confusion and delay are 
consequently unending. 

We now turn south down the Victoria 
Dock Road, which heus a carriageway 
only 21 feet wide where it joins the Barking 
Ro^, and where heavy traffic has to 
swing out widely in order to clear the 
right-angled corner. This narrow width 
of 21 feet is maintained for a distance of 
nearly half-a-mile, when we arrive at the 
sadly notorious level crossing known as 
the White Gates, a most prolific source of 
delay — since the entire rail traffic to and 
from this dock area passes between these 
gates. On the adjoining roads the line of 
waiting vehicles often extends over 300 
yards towards Canning Town ; as many 
as 130 vehicles have been coimted in this 
queue. 

The following figures supplied by the 
Borough Engineer of West Ham are very 
informative, both as to volume of traffic 
and the hindrance to which it is subject. 
They do not by any mecms shew the total 
road traffic to and from the docks, for 
much of the traffic takes the Northern 
loop road towards the Connaught Road 
Station, and so avoids both the White Gates 
Level Crossing and the further delay at 
the swing bridge across the entrance to the 
Victoria Dock, of which more anon. 

In 1904 the average number of vehicles 
passing the White Gates in 24 hours was 
2,173, in 1913 it was 2,496, and in 1922 it 
was 2,862. 

The gates had to be closed for the passage 
of trains for an average, in 

1904 of 10 hours, 36 minutes, in 24 hours ; 

in 1913, of 9 hours 39 minutes ; 

and in 1922, of 9 hours 6 minutes. 

It will thus be seen that the road is 
completely blocked to traffic for an average 
of 40 per cent, of the 24 hours, but at the 
busiest periods, of the day the gates are 
aioeibd for 47 minutes in the hour. 

Just short of the White Gates level 
crossing the Victoria Dock Road divides: 
one branch becomes the Dock and North. 
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Woolwich Roads leading southwards, while 
the other branch (Victoria Dock and 
Connaught Roads) skirts the northern 
side of the docks ; both branches eventually 
re-unite in the Albert Road leading to the 
ferry. All these roads have a carriageway 
which varies in width from 20 feet to 26 feet 
— rarely more — ^and generally speaking only 
one footway will be foimd, about 7 feet wide. 

The chief and by far the most notable 
inconvenience to traffic is caused by the 
level crossings and swing bridges which are 
a conspicuous feature of both branch roads. 
On the Northern branch in the vicinity of 
Connaught Road Station, immediately 
following a right-angled bend in the road, 
are in close succession (1) a level crossing 
over the Beckton Branch Railway, (2) the 
level crossing over Gallions Branch Railway; 
(3) the level crossing over the goods railway 
serving the northern side of the docks (each 
crossing having its own set of gates), (4) 
the swing bridge over the passage connecting 
the Victoria and Albert Docks, and (5) 
the level crossing over the goods railway 
serving the Southern side of the Albert and 
the Northern side of the King George V. 
Bocks. Each of these obstructions may 
in turn hold up a vehicle wishing to pass, 
and delays of as much as | of an hour are 
fairly common at the busiest times of the 
day. When the north-bound traffic seeks 
to make its way past the accumulated 
Bouth-boimd vehicles the confusion and 
congestion arc almost indescribable, 
particularly at the comers, and opposite 
the large cold storage and other warehouses. 

On the southern branch the obstructions 
are equally severe. However keen compe- 
tition may bo eJsewhere, no buses venture 
down these routes. 

A short distance after passing that 
formidable, barrier, the White Gates, which 
I have alreculy described, you reach the 
awing bridge across the lock entrcuxce 
connecting the west end of the Victoria 
Dock with the Thames. This is a single 
t^k bridge and its 9ft. carriageway also 
forms the track of the goods railway serving 
the south side of the Victoria Dock. While 
railway trucks are passing, which they do 
many times a day, vehicular traffic is 
necessarily obstructed — and as many as 
164 vehicles have been counted waiting to 
this bridge. 9here is another obstr^' 
tive level crossing neya Silvertown Station. 

: The effect of these- advene conditions 
at the IroftV Bridge, the Canning Town 


Railway Bridge, the junction with the 
Victoria Dock Road, the swing bridges, 
the White Gates and the other level 
crossings, becomes cumulative, since all 
these obstructions are so close together 
that when one is removed the flood of 
dammed-up traffic is immediately added 
to the block already forming against 
the next barrier. The delays attendant 
upon the level crossings and swing bridges 
not only affect vehicular traffic, but they 
are a constant source of bad time-keeping 
by factory employees, and the inadequate 
road connections and approaches militate 
seriously against further commercial 
enterprise in the district. 

So large a proportion of Londbn’s vehicular 
traffic originates or terminates at the Docks 
that we may say without exaggeration that 
delays here produce a retardation of move- 
ment throughout the entire Metropolitan 
area — a fact which strengthens my plea 
for contributions towards the cost of the 
improvement from the widest possible 
region. 

Through the courtesy of a well-known 
haulage contractor, 1 have recently had an 
accurate log kept for several entire days 
on certain lorries performing their usual 
journeys in and -around the Silvertown area 
— ^the longest individual jom*ney being 
approximately 4| miles. Tabulating these 
records, the deduction can be made that 
approximately 35 per cent, of the time 
occupied by the journeys is absorbed in the 
delays caused directly, and indirectly by the 
obstructions I have enumerated, such as 
swing bridges, level crossings, etc. 

So much for the growth of Silvertown 
and the woeful tangle in which it now 
finds itself. 

1 pass to the pleasanter subject of possible 
remedies, though it is well to remark at 
the outset that no cheap cure can be 
prescribed. High though its cost may be, 
however, I am satisfied that the vital 
interests of the Imperial Capital demand 
the immediate inception of this scheme, 
the urgency of which was recognised as 
far back as 1912, when the Road Board 
(since absorbed in the Ministry of Transport) 
offered to contribute £100,000 towards the 
outlay involved. 1 fear by the way, that 
£100,000, which sounded a large sum in 
the frug^ days of 1912, will not go far 
towards the cost of the scheme which I 
am about to describe, and which will be 
illustrated by lantei^ slides photographed 
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from maps and a model prepared for the 
purpose of simplifying the study of the 
problem. 

We will start in the East India Dook 
Road» on the London side of the River 
Lea. This road, as the result of recent 
widenings measures now 00 feet in width, 
between the kerbs, but narrows down, 
unfortunately, at the comer of Leamouth 
RojGKl. where the curved approach to the 
iron bridge begins. Let us begin by 
widening the East India Dook Road from 
Leamouth Road^ eastwards' to a dimension 
of 100 feet, remove the old tortuous iron 
bridge and build a new structure 100 feet 
wide in nearly direct alignment with the 
Barking Road on the other side of the Lea. 
We ought then to widen the Barking Road 
to the same dimension of 100 feet up to the 
point where it will intersect with a remodelled 
and re-aligned Beckton Road. This 
improvement of the * Barking Road will 
obviously be a costly matter, involving 
demolition of property down one side at 
least, the re-building of Canning Town 
Station and the widening of the railway 
bridge there. 

Beckton Road, which as I have just said, 
will need to be re-modelled and re-aligned. 
wiU possess great importance in the near 
future, as forming the western extension 
of the East Ham and Barking By-Pass now 
nearing completion. Although termed a 
by-pass, it wiU be in fact the direct London- 
Tilbury Road, and enable drivers to avoid 
East Ham. Barking and other congested 
areas. 

It will therefore be necessary to widen 
Beckton Road to the same dimension as the 
East Ham By-Pass, namely. 100 feet, and 
to straighten out its western end so as to 
give it a direct discharge into the Barking 
Road, instead of bending unnecessarily 
northwards as it does now. 

The works just described in connection 
with the East India Dock Road, the Iron 
Bridge, the Barking Road and the Beckton 
Road, will afford a clear channel for traffic 
from London eastwards, and it now remains 
for me to explain what can be done to enable 
traffic to penetrate southwards through 
the tangle of level crosedngs and swing 
bridges, so es to reach Silvertown and 
destinations in the dook district generally. 

- To follow this paH of the scheme we , 
must return to the neiw eastern approach 
of the Iron IWdg^. Ycm will rimoember 
that tha nasiNiW Vtct<^a Road here 


joins the Barking Road at right angles- 
Instead of adopting this line, let us build 
a boldly curved road 80ft. wide, springing 
from a point somewhat further west. 
Instead of dipping down to the present 
street level, we will follow an ascending 
course and place our new road on a viaduct 
set some 200ft. east of the present Victoria 
Dock Road'. 

The existing maze of cross roads will 
pass imdemeath the viaduct, as will also 
the railway lines which now inflict such 
incalculable delays upon road traffic at 
the White Gates. Our new viaduct will 
also pass at a high level over the western 
outlet from the Victoria Docks, where., 
instead of the present single track bridge, a 
new swing bridge 60ft. wide would bo 
provided for vehicles and pedestrians. From 
this point southwards the new viaduct 
would descend by an easy gradient to join 
the existing North Woolwich Road, near 
the intersection of Cranbrook RocmI. 

At one point on our new viaduct a spur 
rocMl will have to be constructed to enable 
traffic from the Tidal Basin Road to ascend 
to the higher level of the viaduct. 

Those employers and workers whose 
daily routine brings them into perpetual., 
irritating contact* with the present traffic 
obstructions, will best appreciate what 
invaluable relief would be afforded by the 
creation of this high level road which would^ 
in my judgment, amply justify the cost of 
its construction and the incidental dis* 
turbance of trade and property. 

Obviously, that disturbance, although 
temporary in its nature, will be fairly 
extensive. Measuring the length of the 
portions of the East India Dook Road and 
the Barking Road which have to be 
transformed (including the new bridge), we 
reach a dimension of 1,000 yards. The 
widening and extension of the Beckton 
Road accounts for another 1,600 yards^ 
while the new viaduct road measures about 
2.000 yards in length, including the swing 
bridge. 

The widening of streets and the clearance 
of property required for the new roads will 
entail the demolition of nearly 700 houses^ 
but few of these buildings are of such a 
character as to call for an apology for their 
removal. Indeed. I suspect that housing 
reformers will welcome the ventilation of this 
congested area by the percing of a new road. 
Ih any event, there is no making of omelettes 
without the breaking of'^eggsk^ sad in this 
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case we have the consolation that the 
substituted accommodation built for dis- 
placed residents will certainly show great 
advantages over the present tenements. 
1 should hope that the re -housing might 
be carried out, with the concurrence of the 
London County Council, on the large Estate 
which they are now developing on the most 
advanced modern lines at Dagenham, 4^ 
miles from Silvertown. The East Ham 
By-Pass when completed in a year’s time, 
will afford rapid and direct communication 
between Silvertown and this new Estate. 

Apart from tenements and dwellings which 
will be destroyed, certain great under- 
takings, such as railways, riverside interests, 
etc., will be affected by the scheme (1 have 
mentioned, for instance, the alteration of 
Canning Town Station). 

Taking a long view, however, I am 
confident that in the outcome, nothing 
but benefit can accrue to all concerned, 
seeing what a handicap is now imposed on 
every local enterprise by the congestion of 
road transport. Certainly nothing is to 
be gained by postponing the improvement. 
If we wait imtil impending dock develop- 
ments are put in hemd, it is difficult to see 
how road works on a large scale can be 
initiated without causing intolerable in- 
convenience. In the most favourable 
circumstances, a scheme of the magnitude 
I have sketched, costing two or three million 
pounds, would require four or five years 
for its execution, and prudence would suggest 
that the re -housing should be begun well in 
advance of the rest of the project. 

Allow me to say that I claim no originality 
in the authorship of the proposals 1 have 
laid before you this evening. It has merely 
been my aim to focus attention on what I 
believe to be one of the most urgent improve- 
ments conceivable, and one that I am proud 
to have the privilege of advocating. 

If anyone is inclined to think that tha 
proposals err on the side of extravagance, I 
would ask him to glance at two slides which 
show the stately magnificence of the road 
communications at the foreign ports of 
Marseilles and Havre. 

May I be allowed to close this paper 
with an earnest appeal to London as U whole, 
London in its widest sense, to combine 
its incalculable resources for the launching 
of the great improvement scheme which 
I have described to you ? Such a scheme 
has been advocated and debated for twenty 
years or more. 


It can neither be treated as a local scheme 
to be undertaken by West itam, nor as a 
national scheme to be financed solely by 
the government. The local factor and the 
national factor are not to bo overlooked, 
but, rightly considered, the project is 
first and foremost an AU -London task, the 
cost of which should be distributed over a 
wider region than the Metropolitan Police 
Area. So great a campaign demands 
united forces led by a spirit of vision and 
venture. The Home Counties which derive 
so much of their wealth and rateable value 
from their vicinity to London, should not 
stand aloof. 

Again, what body could be more closely 
concerned in the improvement of traffic 
facilities to the Docks than the Port of 
London Authority ? My experience of the 
willing collaboration of the London County 
Council and other metropolitan authorities 
in the construction of new arterial roads 
gives me confidence that they will not be 
foimd wanting on this occasion. 

A host of other possible contributors 
come to my mind, but I refrain from 
mentioning them by name, as I should be 
loth to rob them of the credit of making the 
first advance, in the course of the discussion 
to which I am now eagerly looking forward. 

DISCUSSION. 

Sir Josbfh Broodbank, in opening the disona- 
sion, said Sir Henry Mayburj had treated the enb- 
jeot BO exhauBtively that there was little left for 
him to say, except to support most heartily the 
project which had been advocated that evening. 
Sir Henry Maybury had achieved many mighty 
works, for which hu contemporaries were grateful, 
and for which posterity would be thankluL Sir 
Henry was one of those men who, to quote George 
Eliot, had the practical sense which seized upon 
opportunity and the energy which arrived in time. 
He was also one of those men who, once having 
taken up a subject, persisted in it, and would 
not drop it until something had been achieved. 
The present matter had not been taken up by the 
llinistry of Transport any too soon. Personally 
he knew most of the ports of Eurppe and of this 
country, and he could not call to mind any whioh 
had such bad road approaches as the London 
docks. The same could not be said ot the railway, 
or of the river access, but the roads were very bad. 
Until the Ministry of Transport had taken up the 
subject seriously there had not been a single road, 
except one whioh he would mention later on, 
which was equal to what the Port of London, being 
the chief port of the world, was entitled to have. 

One of the approaches to the Port of 
London had not. hUa touched upon, but to his 
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mind, it was as bad as any, namely, the White- 
ohapel High Street, with what was known as 
Gardeners Comer, which throttled the whole of the 
dock traffic going from east to west. 

The Chairman had referred to the pait which 
the State might take in the making of great routes 
through this country. It was interesting, with 
regard to the London dock roads, to note that when 
the West India Dock and the East India Dock 
had been made there had been no road access to 
Poplar except the very narrow xoad which 
ran along the riverside. The West India 
Dock Company and the East India Dock Company 
had constructed a road themselves. The present 
Commercial Road with its spurs, the East India 
Dock Road and the West India Dock Road, had 
been constructed by the West India Dock Company 
and East India Dock Company, and had been 
worked as toll roads for many years. He 
thought, for a private venture, the successors of 
the directors of that day could be proud of those 
works. If it had been worth the while of those 
Companies to construct roads to their docks, 
surely it was worth the while of those concerned 
in the lower docks also to assist in making 
their roads. It was quite true that in 1855, when 
the Victoria Dock had been opened, nothing had 
been done in that way, but there was a reason for 
that. The Victoria Dock Company had depended 
on railway access and on water access; they 
never contemplated the developments in cartage, 
and in its early days cartage had been so expensive 
to the Victoria Dock, before the days of motors, 
that most of the traffic went by rail and not by 
road. That accounted for the fact that the accesses 
were so inferior at the present time to the lower 
docks. He heartily supported the general lines of 
the author's proposal. He had seen half a dozen 
schemes to overcome the trouble, but Sir Henry 
Maybury's commended itself to him as the cheapest. 
The only doubt he had with regard to it was whether 
it was necessary at any rate for the branch road to 
be so wide as 80 feet. It had to be remembered 
that the land bn the South of the Victoria Dock 
and the Albert Dock was practically fully occupied 
by factories ; there was not really much room for 
development. It had also to be borne in mind that 
the immediate future developments of docks in 
London were just as likely to take the form of 
qn enlargement or development of the West India 
Dock area, the Millwall Dock area (which was far 
from developed) and the Surrey Dock, which was 
ako in an undeveloped state. He would also like 
the audience to remember that the chief channel 
of the traffic which went in and out of the docks 
wds carried by lighter, and not by cart or rail. 
'Hiat fact could not be ignored. The difference 
between a 60 ft. road and the present wretched 
thoroughfare was immense, and the expense could 
not be ignor^. He saw that a figure of between 
£2,000,000 and £3,000,000 had been quoted. If 
such a scheme as m jauthor h^ foreshadowed 
was going to be eaniejl . out, lie did not think 
it would be found thht £2,000,000 or £3,000,000 
'irexifd coyer ^ the total o^. Independently, 


however, of such details he backed the scheme 
for all he was worth. 

Sia Lynden Haoassey, K.B.E., desired to 
express what he believed was the predominant 
feeling of every person who had listened to Sir 
Henry Maybury, namely, their deepest appreciation 
for the exceedingly able and masterly way in 
which he had dealt with an extraordinarily difficult 
subject. He remembered very well that when he 
had been Secretary to the Royal Commission, a 
proposal, not on the same lines exactly, but fulfilling 
the same puriK>se8, had been prersed very strongly 
upon thatCommission’s attention by the inhabitants 
of the Silvertown district. Those people had put 
forward the view, which he thought every reasonable 
person must accept as the fair view, that they could^ 
not as a local Authority be called upon to foot the 
bill for an improvement so essentially necessary 
for the Port of London, and so vital for the interests 
of those who lived in the Metropolis ; but there had 
to be borne in mind the fact that when, in the early 
days of the last century, three or four Royal 
Commissions urged that improvements of such a 
sort in the Tjondon area ought to be made a national 
cost, that proposal, which he could not help thinking 
was the right proposal, had been defeated by the 
Local Authorities, who, short-sightedly, insisted 
that each parish, on the principles of Bumbledon, 
should have the sole right to construct and look 
after their own roads. Over a hundred years ago 
the principle which Sir Henry had urged had been 
laid down by four Royal Commissions, namely, 
that these great improvements, which affected so 
materially the life and the economic welfare of the 
Metropolis, ought to be dealt with not upon paro- 
chial grounds but on national grounds. The ports 
of Marseilles and Havre entirely owed their road 
access to the far-sightedness of Napoleon. Un- 
fortunately, we in this country had not a Napoleon 
(we might have one at the moment) in charge of 
the transport of this country, but there was great 
scope for adopting the same drastic measures 
.as Napoleon had adopted. 

He had had some time ago to go carefully into 
the evolution of the roads in the neighbourhood of 
London. The reason why the particular district 
with which Sir Henry Maybury had dealt, at the 
beginning of the last century, had been devoid of 
roads, dated back to Roman times. At the time 
of CfiBsar's invasion the trade route from London 
to the Kentish ports went up to Lambeth, crossed 
the river from Lambeth to Westminster, and then 
went on to St. Albans, which was then the capital. 
When the capital had been changed to Colchester, 
the trade route diverged up to Southwark, crossed 
the river from Southwark to London, then went 
along the . main road to Ilford right out to Col- 
chester. From that time until Tudor days, and 
from Tudor days, with little modifications, to 
certainly the late Stewart days, the old maps showed 
absolutely nothing in the way of road improvementa 
in the particular district dealt with by the paper. 
The reason was, of course, that every parish was 
looking after its roads in a way in which every 
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parish might be expected to look after its roads, 
and he personally saw no hope whatever of over* 
coming the very great transit difficulties which 
existed in such a district as Sir Henry Maybury 
had dealt with unless the matter was taken up by 
the Government, and unless not merely peaceful 
persuasion, but something in the nature of more 
direct action was adopted for the purpose, n(^ 
merely of commandeering the State funds, but 
of extracting specifically local contributions from 
all the Local Authorities who would profit, as so 
many of them would, in respect of a scheme of 
the sort which had been outlined that evening. 

Mb. Jack Jones, M.P. (Mayor*of West Ham), said 
for a great number of years West Ham had been 
doing its best to meet the situation. West Ham 
was spending on the average £5,000 per mile to 
maintain the roads in the particular area which Sir 
Henry Maybury had mentioned. Was not that a 
big contribution for a poor district, mainly com- 
posed of working men and women ? He had pointed 
out in the House of Commons that it was useless 
to spend millions of pounds in improving the 
docks if the roads loading to the docks were 
neglected. They in West Ham were quite willing 
to face their share of the responsibility, but they 
thought it was absolutely unfair that, simply 
because they happened to be right in the highway 
of the world's traffic, they should be asked to bear 
any more than their fair share. He had been 
told that the Victoria Bock Road was not a main 
road, but everybody in the East End of London 
knew that the East India Book Road and the 
Victoria Book Road led to India, China and Japan. 
They were the world’s highways ; they were not 
merely national, but inter-national, roads, and yet, 
when West Ham asked for help to enable them to 
carry out local improvements, they were refused 
it. West Ham was prepared to contribute their 
fair share to the cost, but because they happened 
to be a dockside district, because they ^ppened to 
be not sufficiently infiuential to be able to impress 
their feelings upon those in authority, they could 
not be expected to foot the full bill, and an 
enormous bill it was. 

He was sorry that Sir Joseph Broodbank had 
referred to the question of money. He himself would 
like to draw attention to the fact that millions of 
money were being lost to commerce and industry 
by the non-development of the dock roads. Another 
important fact was that thousands of working 
hours were lost in the course of a month by the 
labourers being held up by the swing bridges 
, and level crossings. He asked Sir Joseph to reckon 
how much that cost, not to the people who could 
afford to lose it, but to the people who could not. 
The roads leading to the docks were practically 
bottle-necks aU the way. Quite a different state 
of affairs existed ia Liverpool, and why ooold not 
London have something of the same sort 7 West 
Horn had been talking of Sir Henry Maybury’s 
scheme on their Council for the past twenty years, 
but they had never been able to oany it out bmuse 
tbeir poverty had been their principal viitne. It 


I 

was not a local question. There was an Imperial 
Exhibition now being held in London, and all 
parts of the Empire were being asked to come 
to it. He wanted them to come and see the 
Gateway of the Empire — not West Ham or Poplar, 
but the entrance to all the great possessions of 
the Empire, about which the Empire boasts so 
much. As he had said, it was not a local question ; 
it was a national question, if not an Imperial 
question. West Ham would do its bit, and he 
hoped the rest of the Empire would do their bit. 

Chtbv Constable A. Bassoh (Traffic Dept. New 
Scotland Yard) said the present congestion was 
due entirely to the inadequate roads and bottle* 
necks. That congestion would be all the more 
severe when the area became more developed. He 
would be the fiist to welcome any improvement to 
the roads in the dock area. The broader the roads 
the better would be the facilities for traffic, and the 
less number of i>olice would be necessary in order 
to regulate the traffic, which would mean a great 
saving of expense. 

Sir Cyril Kirkpatrick (Chief Engineer, Port 
of . London Authority) said it had been a 
pleasure to him to hear Sir Henry Maybury give 
particulars of a really big scheme which would solve 
for all time, in his view, the difficulties at the 
western end of the Victoria Bocks. He knew the 
scheme very well. It was one in which there were 
no physical difficulties, except the usual one of 
money, but as the Chairman was taking such an 
active interest in the matter, he felt sure the money 
would be. found without any difficulty. There 
was just one point to which he desired to refer. 
Sir Henry Maybury had dealt only with one end 
of the Bocks. There was another end which was 
in a still worse condition, which represented a bigger 
job, and which would take quite as many millions 
in order to improve it. 

Mr. G. W. Humphreys, C.B.E. (Engineer to 
the London County Council), remarked that for 
the last twenty years he had h^rd the scheme 
put forward that night discussed, and he had heard 
it advocated in no mean eloquence by West Ham 
and the neighbouring authorities before the London 
County Council. The answer of the Lendom 
County Council had been that their interests in 
the matter were really bounded by the River Leai 
The sympathies of the London County Council, 
however, had extended far outside their Iwundaries, 
and the line of communication which existed at 
present, bad as it was, was a line of communication 
which had been furnished by the Lqndon County 
Council, and was the only existing road to the 
Bominioos beyond the Seas. Something had been 
said that night about ** direct action.” That was 
the line he would like to take — ^to take the scheme 

hand and get it done as fast as possible if only 
the funds were forthcoming. 

Sir Jobn Ootabio Miller, K,C.S.J., (Member 
of the Port 0 ^ London Authority), said he wM' 
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boand to say that the condition of things in the dock 
area was almost a scandal to the greatest city in the 
world. No slides or pictures could give one an idea 
of the amount of delay which was prevalent, and 
of the irritation which that daily caused. Mr. 
Jack Jones had referred to the way in which work* 
people were delayed in getting to their work by 
being held up at level crossings and swing bridges. 
Such conditions made for slovenliness and in- 
efficiency in work. The removal of such a spirit 
by doing away with the obstructions which caused 
it would, he thought, be just as important as any 
of the other improvements which would be brought 
about by the scheme. 

Mr. £. BJ Tbedwbn (Hon. Treasurer, London 
Chamber of Commerce) remarked that everyone 
appeared to be agreed as to the absolute necessity 
for the improvements which had been suggested, 
and that it was only a question of money which 
stood in the way. It had been suggested that the 
Port of London should be asked to contribute sub- 
stantially towards the expense of the scheme. 
He objected very strongly to that, for the reason 
that one of the things which at the present time 
was driving traffic away from the Port of London 
to other ports was that the charges in London were 
too high. The Port of London Authority was 
established by Act of Parliament to levy only 
such dues as would pay the interest upon its outlay. 
It was not, he took it, authorised to spend money 
outside its own territories and to charge the interest 
upon that expenditure against the goods that 
passed over its territories, or the ships that came 
into its docks. Therefore, the P.L.A. should not 
be asked in any way to contribute. The P.L. A. had 
already made a most magnificent contribution. It 
had built docks up to all the requirements of the 
Port to-day. He did not think it should have to 
increase its charges by making a contribution to 
the proposed roads, much as they were wanted. 

Mr. W. R. Davidob, F.R.I. B. A., M. Inst. C.E., 
said he was sorry to hear the remarks of the last 
speaker. It did seem to him essential that in all 
such matters a broad point of view should be 
taken. Sir Henry Maybury's scheme would be the 
first step to make the London Docks equal to 
the Liverpool Docks as far as road approaches 
were concerned. Although Sir Henry had referred in 
generous terms to the Marseilles and Havre dock 
roads, the roads which Sir Henry himself made 
were far better than the roads of the Marseilles 
and Havre docks. If Sir Henry brought into the 
present scheme the same perfection as he did with 
record to his road surfaces elsewhere, it would be 
a very fine thing indeed. 

Mr. H. Marks (Limehouse), briefly described 
how repairs to the roads retard^ traffic and caused 
congestion. 

Thb Chatrhak, in motring a vote of thanks to 
the author for his papmr, 8M<f he had the honour to 
be associated i|^h Sir Henry Maybury in his work. 


It had not been decided how long he personally 
should stay in his present office, but while he was 
there he would certainly give Sir Henry all the help 
he could, in what he considered was very good work 
indeed. One could not be associated with transport 
in the sense in which he at present was without 
realising what a tremendous problem it was, 
and how remunerative it was to spend money in the 
way Sir Henry suggested. If one was looking for 
a real remunerative return for the State's money, he 
believed a better way could not be found than 
by building up the great main roads of the country 
and making transport easier. If that were done, 
so much the better it would be for industry. He 
did not agree with those people who were afraid 
to launch out in the matter. The country was 
suffering very badly from want of transport 
facilities, and the one way to encourage those who 
wanted to get on to the roads was to make the roads 
fit to get on to. It was well to get rid of the old 
idea that nothing should be done because a mistake 
might be made. It was far better to make mistakes 
than to do nothing at all. 

The vote of thanks was then put and carried 
unanimously. 

Sir Hbnry Maybury, in reply, said he had taken 
a considerable amount of interest in the project. 
He had been associated with a scheme of sorts 
for improving the area since 1912. The audience 
had heard from Mr. Tredwen that, in his view, 
the Port of London Authority should not contribute 
towards the cost of the work. He was sorry that 
such a suggestion had been thrown out at the present 
stage, because to some extent it was discouraging, 
particularly when he remembered, as he did very 
well, that the first suggestion for such an improve- 
ment had come from the Port of London Authority 
when they approached the Road Board in 1912 and 
asked that Board to contribute to their scheme for 
improving the Victoria Dock Road. He was not, 
however, going to assume for a moment that he 
would not secure substantial financial, moral and 
actual support in getting the scheme through 
when they came to close quaiters. The scheme 
would cost a lot of money, but, as Mr. Jack Jones 
had said, we could not afford not to spend the money 
in works of this kind. The country could not 
afford to have millions of money invested in those 
great Docks, and have the whole traffic from those 
docks throttled by the present wretched • com- 
munications. 

He was hopeful that the Chairman would not 
only see the scheme successfully carried through 
Parliament, but would have the glorious oppor- 
tunity of opening the new road. 


THE NATUI^L RESOURCES OF HAYTI. 

Although there are said to be considerable 
mineral deposits, it is generally agreed that the 
economic future of Hayti depend upon agriculture. 
Since the French colonial period tibeze was, until 
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quite recently, no organised agriculture of any kind. 
Coffee, the staple product of the country, grows 
semi- wild, and similarly cotton, the second product 
of importance. 

In 1918 an American corporation put 2,700 acres 
in the St. Michel Valley into cultivation and planted 
a long staple cotton from seed imported from the 
United States of America. The first crop was 
attacked by boll-rot. Subsequent experiments 
have shown that the native cotton is not susceptible 
to the disease. It seems therefore, writes H. M. 
Consul and Charge d' Affaires at Port-au-Prinoe, 
that the future of cotton production in Ha 3 rti 
will depend upon improving the native cotton. 

There are plantations of sugar cane in the plains 
of Leogano and the Cul-de-sac. -The Haytian 
American Sugar Company is understood to be 
replanting its plantations with a type of cane 
imported from Porto Rico which resists disease 
and gives a greater production to the acre. This 
company during the past year produced some 
9,600 tons of sugar. 

In June, 1923, the California Packing Corporation 
obtained a concession for a term of fifty years 
for the cultivation and packing of pineapples. 
PlaAting has already commenced in the northern 
plain around Cape Haitien, and it is understood 
that results have been encouraging. 

There is no doubt that agriculture in Ha 3 rti 
can be greatly developed. There is scope for 
the employment of capital in organised agricultural 
enterprise, but capital is discouraged by the lack 
of irrigation and transport. The propo^ linking 
up of the present isolated branches of the ** Com- 
pagnie Nationals dee Chemins de Fer d*Haiti** 
and its extension into the central plain would go 
a long way to remove the latter disability. Irriga- 
tion, on account of the large capital investment in- 
volved, is a far more difficult problem. At the 
present time only a very small part of the central 
plain, a plateau 1,200 feet above sea level, and the 
rich aUuvial valley of the river Artibonite, both 
regions being eminently suitable for organised 
enterprise, are capable of cultivation. 

Until some means can be found to carry out 
adequate irrigation projects, attention must be 
confined to the conservation and economical 
distribution of the present available, water and to 
the improvements of the staple products. It is 
thought that by improvements in handling and 
methods of marketing tbe production of coffee, 
which already amounts to 68 per cent, of all 
exports, could be increased. 

The production of cotton, which now amounts 
to Iff per cent, of all products, can be increased 
by educating the peasant producers into taking 
more intelli^nt care of their plants. 

Logwood, the third product in order of import- 
ance, has been taken from the areas around the 
open ports. Until more areas are opened up and 
fMilities for transport made available, no appre- 
ciable increase in production can take place. 

The Oovemment, realising the importance of 
agriouhnre in the economic development of the 
country, has appointed an agricultural adviser. 


nominated by the President of the United States, 
in accordance with the expressed objects of the 
Haytian American Convention, and it is proposed 
to establish a system of agricultural education. 


MEANS OF communication IN 
KASHGAR (Chinese Turkestan). 

Roads. Reporting on the trade of Chinese . 
Turkestan in 1922-23, H. M. Consul-General at- 
Kashgar remarks that passable roads connect 
all the chief towns and larger villages of the 
Province, and it is possible to drive in a carriage 
almost anywhere within the great oases of Southern 
Hsinkiang without much difficulty^ There is 
of course no metalling of any kind, but as the 
clay soil is firm and only about one per cent, of 
the traffic is wheel-borne, there are no ruts : indeed 
many of the roads would compare not unfavourably 
with the average rural unmetalled road in Europe. 
Bridges, albeit often rickety ones, over the numer- 
ous canals and streams are kept in some sort of 
repair on the “ begar,’* forced labour system ; 
ever the big rivers ferries, with barges large enough 
to take 100 men or 20 horses at a time, are kept 
up. The only drawback from the point of view 
of the more rapid forms of wheeled transport is 
the frequency of shallow irrigation channels which 
cross the public highway and have to be negotiated 
slowly. Government rest-houses (often small and 
jerry-built affairs, it is true) are to be found at 
every stage along the main routes, in addition 
to the local serais. An interesting instance of 
enterprise in the opening up of new routes on the 
part of officials is afforded by the work of Ch*en 
Chi-shan of Khotan, who built rest-houses along 
the Khotan river route from Khotan right across 
the Takla Makan desert to the Tarim lUver south 
of Aksu, a matter of 300 miles, without a habitation 
except the huts of a few wandering shejdierdB. 

Motoring is not to be recommended in Southern 
Hsinkiang ; even if it were possible to transport 
a oar across the high passes and sandy deserts 
which defend the country on every side, the 
irrigation channels mentioned above as crossing 
the roads every few yards would be a source of 
irritation even in the cultivated areas, while 
between the oases the exceedingly fine sand of 
the loess desert would make progress impossible 
without a caterpillar wheel attachmient or similar 
contrivance. 

Postal Sbbvioi. The Post Office is a well-run 
department and the service is regular and efficient, 
though rates are necessarily hi^. Letters 
take two months to reach Kashgar from Tnimg 
China, parcels four to five months. Froka K^b gay 
to Bleriya, 418 miles, including IffO miles of sandy 
desert, the postal courim take ten days. The 
service between Keriya and railhead at Pingtang, 
nearliy three thousand miles, is by far the longest 
courier-borne postal service in the world. The 
effloieiiey of the postal service is the more erffdit- 
able in view of t^ enormous dpeuhleo the Depart- 
ment has to cMtend wltK These* to quote a 
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recent ** Report on the Chinese Post Office/' 
include "the vastness of this province of desert 
and mountains, the lack of reliable information, 
the scanty and nomadic population, the diversity 
of races and languages, the small proportion of 
the population able to read and write, the ignorance 
on the part of the public of postal regulations 
or even of the benefit to be derived from a postal 
service, the poor elements from which to recruit 
postal employees, the constant difficulty encounter- 
ed not only in procuring but training couriers to 
to run along difficult lines through arid country 
where subsistence for neither man nor beast can 
be found, where there are dangerous rivers to 
negotiate, and^ where attacks on couriers by wander- 
ing tribes are frequent." 


MEETINGS OF THE SOCIETY. 


Indian Ssotion. 

Monday June 30, at 4.3J o'clock. — J. C. 

LC.S. " The Art of the Pal Empire 
i^jJ^ngal.” The Kight Hon. the Earl 
OF Ronaldshay, G.C.S.I., G.C.I.E., will 
preside. 

Dominions and Colonies Section. 

Monday, June 2, at 6 o’clock. — The Rt. 
Hon. Sir Frederick Luqard, G.C.M.G., 
C.B., D.S.O., D.C.L., LL.D., British Member, 
Permanent Mandates Commission, League 
of Nations, "Tht: Mandate, System and 
the British Mandates.” The Rt. Hon. 
Viscount Milner, K.G., G.C.B., G.C.M.G., 
will preside. 

Monday, June 10, at 4.30 o'clock. — 
C. V. Corless, M.Sc., LL.D., " The Mineral 
Wealth of the pre-Cambrian in Canada.” 


MEETINGS OP OTHER SOCIETIES 
DURING THE ENSUING WEEK. 

Monday, June 2 . . Geogr^hical Society, 135, New 
Bond Street, w., 8.30 p.m. Messrs. R. 
A. Fraser and E. F. Belt, ''Central 
Spitsbergen and North East liUnd." 
Farmers’ Cluh at the Surveyors* Insti- 
tution, 12, Great George Street, S.W., 

4 p.m. Mr. E. H. Godfrey, "Oanadiaii 
Farming, with special reference to 
costs of production and conveyance of 
produce to English Ports.” 

Royal Institution, Albemarle Street, W., 

5 p.m. General Meeting. 

Ingenieurs Civils de France, Socletd des, 

at the Institution of Mechanical Enadn* 
eers. Storey’s Gate, Westminster, S.w,, 
5.30 p.m. 


Tdudat, 


University Extension Lectures. at 
Graham College, Basinghall Street^ 
SjP:? X Oompton^ 

Riokett,i«r PerMnal Forces in Modern 
^ Litentiuiie/' (Lecture V., 0. Henry.) 
JON! 3 . . Afirtean Sopiety, at the RoTAii 
S^iiTY ov Am, Jtffin Street, Adelphi, 
W.O.. 6 p,m. ^ptain R. S. Rattray 
’'Arts and CVafts of Ashanti.” 


Colonial Institute,* Hotel Victoria, North- 
umberland Avenue, W.O., 8.30 p.m. 

Empire Mining and Metallurgical Ooii- 
gresB, at the British Empire Exhibi- 
tion, Wembley, 11 a.m (1), Viscount 
Ixmg of Wraxall, Presidential Address, 

' Mineral Resources and their relation 
to the Prosperity and Development of 
the Empire.” (2) Reading and Discus- 
sion of Papers. 

Photographic Society, 35, Russell Square, 
W.C., 7 p.m. Paper on "An Analysis of 
Motion by Kinematography.” 

. Royal Institution, Albemarle Street, W., 

6.15 p.m. Major M. S. Tucker, 
"Acoustical Problems.” (Lecture II.) 

Anthropological Institute, 50, Great 
Russell Street, W.G., 8.15 p.m. Miss 
M. E. Durham, " West Balkans : Old 
Customs csoiinected with Deaths, Blood 
Vengeance, Etc.” 

Wednesday, June 4 . . Empire Mining and Metallur- 
gical Congress, at the British Empire 
Exhibition, Wembley, 10.30 p.m.^i 
Reading and Discussion of papers con- 
tinued. 

Archaeological Institute, at the Society 
of Antiquaries, Burlington House, 
Piccadilly, W., 5 p.m. Dr. P. Norman, 

" Additional Examples of English 
Medieval Alabaster Carvings.” 

Metals, Institute of. at the Institution 
of Mechanical Engineers, Storey’s Gate, 
Westminster. S.W., 8 p.m. "May Lec- 
ture.” Dr. F. W. Aston, "Atoms and 
Isotopes.” 

University of London, University College, 
Gower Street. W.C., 5.30 p.m. Pi^ 
H. Pirenne, "I-es p^riodes de liberty et 
de ri^glementation dans I’histoire 
r^conomique.” (lecture II.) 

3 p.m. Prof, E. G. Gardner, "Prob- 
lems of the Inferno of Dante.” (Lec- 
ture HI.) 

At the London School of Economics, 
Houghton Street, W.C., 5.30 p.m. The 
Right Hon. L. C. Amery, " The De- 
fences of the Empire.” 

Thursday, June 5 . . Empire Mining and Metallur- 
gical Congress, at the British Empire 
Exhibition, Wembley, 10.30 a.m. Read- 
ing and discussion of Papers, contin- 
ued and concluded. 

Royal Society, Burlington House, Picca- 
dilly, W., 4.30 p.m. 

Liiinean Society, Burlington House. 
Piccadilly, W., 5 p.m. 

Chemical Society, Burlington House, 
Piccadilly, W., 8 p.m. (1) Messrs. T. 
M. Lowry and H. S. French, "The 
Absorption Spectra of Camphor and 
of Camphorquinone.” (2) Messrs. H. 
Burgess and T. M. Lowry, Studies of 
dynamic isomerism. Part XVI. 
Mutarotatlon of beryllium henxoyl- 
camphor. Formation of an addition- 
compound with chloroform. The 
optical activity of beryllium. 

Royal Institution, Albemarle Street, W., 

5.15 p.m. Professor C. G. Seligman, 
" The Veddas of Ceylon.” 

Unlversi^ of London, University Col- 
lege. Gower Street, W.O., 6.30 p.m. 
Professor H. Pirenne, " Les P^riodes 
de liberty et de rdglementatlon dans 
rhistoir4 Eoonomique.” (Lecture III.) 
At King’s College, Strand, W.C.. 5.30 
p.m. Professor A. J. Toynbee, " Out- • 
lines of Bysautine, Near Eastern and 
Modern Greek History. (378-1841 A.D.)” 


Friday, June 6 . . Royal Institution, Albemarle 
Street^ W.. 9 p.m. Lord Rayleigh, 
"The Glow of Phosphorus.” 

Philological Society, University College, 
Gower Street, W.O., 6.30 p.m. "Diction- 
ary Evening.” 


Saturday, June 7 .. Royal Institution. Albemarle 
Street, W., 3 p.m. Mr. C. Nabokofl, 
"The Historical Trilogy of Count 
Alexia Tolttei.” 
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NOTICES. PROCEEDINGS OF THE SOCIETY. 


DOMINIONS AND COLONIES SECTION. 

Tuesday, May, 27th, 1924 ; Dk. J. W. 
Evans, O.B.E., F.R.S., President of the 
Geological Society, in the Chair. 

A paper entitled A Sketch of the Geology 
and Mineral Resources of Cyprus ” was 
read by Mr. C. Gilbert Cullis, D.Sc., M.I.M.M., 
Professor of Economic Mineralogy, Imperial 
College of Science and Technology. 

The paper and discussion will be published 
in a subsequent number of the Journal, 


TWENTY-THIRD ORDINARY 
MEETING. 

Wednesday, May 28th, 1924 ; Lobd 
Askwith, K.C.B., K.C., D.C.L., C^irman 
of the Council, in the Chair. 

The following candidates were proposed for 
election as Fellows of the Society : — 

Coriell, Louis Duncan, Baltimore, U.S.A. 

Durran,. William, London. 

Oxley, Oswald John Philip, Durban, South Africa. 

Raju, M. G., A.M.I.E.(Ind.)., Madras, India 

The following candidates were duly elected 
Fellows of tlie Society : — 

Angle, Edward John, M.D., B.So., A.M., 
Nebraska, U.S.A. 

Birch, Prof. T. Bruce, A.M., Ph.D., Springfield, 
Ohio, U.S.A. 

Else, J., R.B.S., Nottingham. 

Hansard, Colonel Arthur Clifton, C.M.Q., London. 

Henderson, Francis, J.P., Tunbridge Wells, Kent. 

Hertz, Jacob, London. 

Holdengarde, Theodore Albert Edward, Bula- 
wayo, Rhodesia, S. Africa. 

.MacQaUavry, Robert, Java, Netherlands East 
Indies. 

Shehata, Nasif Qirgio, Birmingham. 

A paper on The Position of the Arabs 
in Art and Literature was read by Mbs. 
Artoub MoGbatb (Rosita Forbes). 

The paper and discussion will be published 
in a subsequent number of the Journal. 


INDIAN SECTION. 

Fbiday, May 2nd, 1924. 

SiB Thomas H. Holland, K.C.S.I., K.C.I.E., 

D.Sc., F.R.S., Rector, Imperial College 

of Science and Technology, in the Chair. 

Thb Chairman, in introducing Professor Thorpe, 
explained that in 1918 the Indian Industrial 
Commission had arrived at the conclusion that no 
policy intended to foster industrial development 
in the country would have anything like an appre- 
ciable result unless it were preceded, and for that 
matter accompanied, by the active organisation 
of public services designed for conducting research 
work, especially on the raw materials of the country, 
as well as for the investigation of processes suitable 
for commercial development under Indian condi- 
tions. The Geological Survey of India was founded 
in 1850, and had demonstrated quite clearly that 
its cost was a profitable investment to the Indian 
taxpayer. There were also smaller services for 
botany and zoology, and their institution had 
proved equally wise. Nothing, however, had been 
done on systematic lines for chemistry, and on 
chemistry many of their industrial enterprises were 
based. They of the Commission had not felt 
justified themselves, for want of technical quali- 
fication, in going further than to sketch out the 
broad lines of advance, proposing that their sugges- 
tions should be criticised, an^ if found to be 
generally suitable, should be elaborated by special- 
ised committees. Those proposals had been 
accepted by the Government of India, and the 
Secretary of State had been asked in 1919 to select 
some suitable authority in this country to act as 
president of a committee of enquiry with regard to 
development of chemistry. The chemists who 
were present that afternoon would agree that the 
Secretary of State had made a very wise selectioii 
in asking Pcof. Thorpe to undertake that work, 
and personally he would like to say that the Im- 
perial College had shown their regard for imperial 
interests in sparing Prof. Thorpe's Valuable servioai. 
Prof. Thom's position as a distinguished research 
worker and teaser, and his familiarity With prob- 
lems of a similar nature as a member of the Advisory 
Council for Spientiflo and Industrial Reseaioh« 
gpve him very i^ial quaUfleatkms for a task of 
that sort, and as .the member of the Oovemment 
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respoDiible f thie jlfiqh 

Thorpe worked, he could testify to the thorou^ 
eoA oonsoientious way in which Prof. Thorpe had 
tackled the question when he arrived in India. 

The paper read was : — 

CHEMICAL RESEARCH IN INDIA. 

By JocBXYN F. Thobpe, C.B.E., D.So., 
Ph.D.,FJ.C.,F;R.S., 

Professor of Organic Chemistry, Imperial 
College of Science and Technology. 

The Indian Industrial Commission, pre- 
sided over by Sir Thomas Holland, issued 
its report in 1918. It had been formed in 
1916, and was " instructed to examine and 
seport upon the possibilities of further 
industrial development in India, and to 
submit its recommendations ” with special 
leferenoe to a number of specific questiona^ 
of which two only concern the subject of 
this paper. These were ** (b) to ascertain 
whether and if so in what manner. Govern- 
ment can usefully give direct encourage- 
ment to industrial development — 

(ij By rendering technical advice more 
freely available : 

(ii) By the demonstration of the practical 
possibility on the commercial scale of 
particular industries. 

The Report, which is an admirable sum- 
mary of the present day conditions in 
industrial India, concludes with the following 
paragraph, which I cannot do better tha^ 
quote, and adopt as the text of my paper 
this afternoon — “ We have briefly sketched 
the lines of economic development along 
which India has moved since she first came 
into contact with western traders ; and have 
described in more detail the commercial 
and industrial position to which these lines 
of development have led her. We have 
-shown that this position has become in 
many ways disadvantageous to the interests 
of the country ; and that India’s industrial 
equipment is impaired by deficiencies which 
affect the interests of national safety. 
The industrial system is unevenly, and in 
most cases inadequately, developed ; and 
the eapitalists of the coimtry, with a few 
notable exceptions, have, till now, left to 
other nations the work and the profit of 
manufacturing her valuable raw materials, 
or have allowed to remain unutilised. 
A powerful and well-directed stimulus is 
need^ to start the eiDonomio ^velopment 
of ln(^a along the path of progress. Such 
a stimulus oah only be supplied * by an 


'orgamsed syatem ' of technical, ^ tnan0ia4 
and administrative assistance.** 

The commission made a number of 
recommendations dealing with the various 
. items of its remit. It recommended^ 
for example, the formation of several 
scientific services built up on lines which,, 
it was hoped, would give an impetus to 
the development of industries based on the 
great natural resources of the country,, 
for it was evident, as the passage quoted 
above shows, that the absence of any 
organised system of scientific research was 
the reason why many of these resources 
remained unexploited, and that, even where> 
an industry had been established, had caused, 
the principles on which it was based to be 
of the “ rule of thumb ** order without 
adequate regard to the scientific factors 
involved. 

Among the sarvices the formation of which 
was recommended was one dealing with 
chemistry, and, as this subject was rightly 
regarded as one of the foimdations of all 
industrial development, the first effect 
given to the report of the Commission was 
to appoint a committee with instructions to* 
’’formulate proposals for the organisation 
of a Chemical Service for India and for the 
locatioti and equipment of research labora- 
tories.** I was asked to act as Chairman 
of this committee, and with the object of 
obtaining an insight into the actual con- 
ditions, I toured through India during 
November and December of 1919 and 
January and February of 1920. In the 
course of the tour I visited all the important 
centres and was able to discuss the problems 
involved with many prominent officials 
and business men. I saw all the leading 
educational institutions and noted the 
facilities for research present in the chemical 
departments attached to them. It is 
evident that if an attempt is to be 
made to outline a scheme by which the 
industrial chemical needs of a coimtry such, 
as India are to be met, and an organisation 
for the purpose developed and maintained,, 
it is necessary in the first instance to ascer- 
tain the condition of the scientific personnel 
from which recruits could be drawn to act- 
initially as research workers in the service, 
and ultimately rise to the positions of 
directors. For one of the chief objects, 
in view, besides ascertaining the best con- 
ditions for the establishment of the chemical 
' service, was to find whether such a servioa 
oould be expected to become self-oontained» 
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from the Indian point of view» in the near 
future. For, although it was evident that a 
start would have to be made with an ad- 
mixture of chemistB possessing a European 
training, it was hoped that in the course of 
a few years the methods of scientific training 
carried out in the Indian Universities would 
have so far improved as to render it possible 
for them to supply an adequate number of 
fully qualified Inmans for recruitment into 
the service. There is, in my opinion, no 
reason why the recruitment to the suggested 
service should not be whoUy Indian in the 
near future, although I fear that for many 
years it will be necessary for the recruits to 
have at least one year’s training in Europe 
prior to enlistment. Until education in 
India has improved it will, therefore, be 
necessary for the State to provide scholar- 
ships for carefully selected graduates to 
enable them to obtain this training. It 
seemed to me that many of the Indian 
Universities provided an adequate course 
of training in general chemistry, their 
M.Sc. degree being comparable with our 
B.Sc. Honours degree, but they are too 
busy preparing for the inevitable examina- 
tions to. take much trouble about the need for 
a research training. No doubt facilities 
exist, but the teachers who should act 
as trainers in research are apparently over- 
burdened with administrative and teaching 
duties, and cannot afford the time to carry 
out research even of the simplest kind. If 
India is to supply its own research chemists, 
the Universities must not only adequately 
train their chemistry students in the princi- 
ples of chemistry, but must also, after 
graduation, provide a training in research 
methods of at least one or two years duration. 
The so-called technological institutes can- 
not help, because they are mainly trade 
schools in which certain branches of trade 
technique are tau^t. The subjects in 
which the students are instructed are 
usually connected with the industries of 
the district, and although there can be 
no question that these institutes are doing 
valuable and useful work, it is not likely 
that they will foster fundamental research, 
indeed it is not desirable that they shoidd do 
so, for it is important that the student 
should receive his research training in some 
subject of general interest without direct 
commercial beazing. I know that many 
chemists do not agree with me on this point, 
but, the longer experience I gain as the 
head of a large research school, the more I 


realise that I am ri^t, and that the intro- 
^hiction of research, likely to have a 
monetary value, into a research school 
develops and fosters cupidity, secretive- 
ness, and every other anti • soientifio 
vice. “ Avant tout, ddveloppona I'Ame 
scientifique avant de plonger le corps dans 
I’oc^an du commercialisme ” is an extract 
from the preface to a recent French book, 
which is perhaps appropriate. 

It will be seen, therefore, that India is 
at present poorly equipped to meet any 
demand for properly trained chemists, and 
cannot be expect^ to supply recruits 
for a chemical service imless, as mentioned 
later, the service itself ccui act as the research 
trainer. Nevertheless, the picture is not 
entirely dark, as it is possible that the 
Indian Institute of Science at Bangalore 
nbay, under the new regime, revert to its 
original purpose, and become the centre 
of research training in India. The Institute 
was originally projected by the late Mr. J. 
N. Tata with the object of encouraging 
post-graduate research in pure physical 
science, and, with this object in view, it 
was designed and equipped under the 
auspices of the late Sir William Ramsay. 
When I visited the Institute at Christmas, 
1910, it was evident that the research work 
being carried on was mainly of a commercial 
character, and it was apparent that the 
original intention of the founder was not 
btfing carried out. Recently, a committee 
under the chairmanship of Sir William 
Pope has framed a scheme for the re- 
organisation of the Institute, and there is 
every reason to believe that, if the new 
organisation is found to be successful in 
practice, the Institute will become of real 
use to the Indian Empire, and will be of 
the greatest value in the development of 
several of the scientific services proposed 
by the Industrial Commission. 

The conditions in the Universities are, 
1 fear, not likely to improve if the evidence 
given before my Committees^ by the Educa-. 
tional Commissioner with the Gk>vemment 
of Lidia, represents the settled and cem- 
sidered opinion of the educational authori- 
ties. This gentlemcm in his written evidence 
sta^ that — 

**The College Professor has little* or 
no time for research, and the chief Pro- 
alsssors, who may be styled University 
.iProfessors, will be largely in the Same 
position.”. , . 
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** In India a, member of a College staff 
is generally buj^ened vnth ^ multi- 
farious duties of CoUege organisation/' 
These statements provide a full and 
sufficient reason lor the fact that, hitherto^ 
real university scientific work in IhdM 
hM been almost non-existent, and it is 
regrettable that such a state of affairs 
should be acquiesced in by those responsible 
for the educational policy of the country. 
It is significant that no chemist in India 
holds the Fellowship of the Royal Society. 
As a matter of fact the amount of new 
chemical knowl^ge emanating from India 
is exceedingly small, and out of all |>roportion 
to the number of University teachers and 
students, and the size and equipment of 
the University chemical laboratories. Apart 
from the output from the Government 
Departmental Laboratories of Agricultui^ 
and Forestry, to which reference will be made 
later, the only institutions carrying out 
publishable research are the College of 
Science, Calcutta, the University of Dacca 
and perhaps one or two others. The need 
for reorganisation is therefore urgent. 

The general scheme outlined in the 
Report of the Industrial Commission for 
the establishment of a chemical service 
provided for the formation of a central 
research institute under the Government of 
India. The suggested organisation is given 
in the following paragraphs quoted from 
the report — “ Taking Chemistry first, it 
would be possible, for administrative 
purposes, to divide the chemists into three 
fairly compact groups, which might be 
called, (a) agricultural, (6) organic and (c) 
mineral chemists. In many way the 
agricultural and the organic chemists 
would overlap, as many of the problems of 
agricultural chemistry are organic in 
character. It is desirable, however, in a 
country such as India, where agriculture 
is so extremely important, to give this 
branch of chemistry special considerationi. 
The organic chemists would be occupied 
largely with problems connected with forwt 
products, drugs, perfumes, essential oils 
and dyes, leather and sugar. Many of these 
officers would be eligible to officiate in the 
agricultural group. The mineral chemists 
would include metallurgists, the metallur- 
gical inspectors and the chemists of the 
mints and Geologietd Survey. At some 
laboratory reobgnised'jui the headquartafs 
of the servioe there shoiikl be^at least one 
chemist who } has specialised, in physical 


Aemistry, for a. chemist of this type would 
deal with the physical problems connected 
with both the inorganic and organic sub- 
stonces. It seems to us that Dehra D^ 
possesses many advantages as a site for the. 
headquarters of this as well as of other 
(mientific services. The whole of the. 
chemists would be under the control, for 
scientific purposes, of a senior officer, who 
mi£^t appropriately be called the Chief 
Chemist to the Government of India. 
Under him directly would be the staff of 
the headquarters laboratory, including the 
physical chemists and the specialists not 
assigned to provincial branches. The other 
three groups would be under the supervision 
of three Deputy Chief Chem^ts. Junior 
members of any of the three groups would 
be lent to Local Governments .and the 
principal Government Departments for terms 
normally limited to five years. They would 
carry on the routine duties required, in 
some cases including teaching, and would 
undertake certain forms of research with 
the approval of the head of their service. 
All the results of scientific and practical 
value would be published in a serial recog- 
nised as the authoritative, publication of 
the Indian Chemical Service. Such a 
serial would quicldy establish its position in 
the scientific world, and would become a 
convenient medium for the publication also 
of papers by private chemists, resulting in^ 
the formation of an Indian School. At 
convenient intervals, most or all of the 
chemists might assemble for a week’s 
conference, which should be open also to 
manufacturing and private chemists.” 

It will be seen, therefore, that the scheme 
as suggested by the Industrial Commission 
was a compreh^ive one, and well fitted to 
meet the immediate industrial requirements 
of the country.^ It provided for the estab- 
lishment of a central Government research 
institute at which both fundamental and 
practical research would be carried out, 
and which would serve as a nucleus from 
which chemists could be drawn to fill the 
various chemical posts throughout the 
Empire. There is little doubt that such, a 
scheme would have been workable in practice 
for it was built on sound general lines and 
provided for practically indefinite expansion 
as occasion required. 

Nevertheless, it was evident to me during 
the course of my tour that the Provinces 
would have nothing to do with such a schema. 
Each and all of them were keenly alive to 
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^ needs of the times. They recognised the 
necessity fpr scientific investigation into the 
conditions underlying their existing indus- 
tries, and were .fully aware that many of 
their natural resources remained undeveloped 
and could only be developed through the 
agency of soictntific research, but they 
wished to do these things on their own 
behalf, unhampered by any restrictions which 
might be exercised by a central Government 
institution such as that suggested by tl^ 
Industrial Commission. It was clear, owing 
to the strength with which this view was 
held, that any attempt to press the proposed 
organisation would have been attended with 
failure, and that the original scheme would 
not only have to be modified, but extended 
so as to provide for the establishment of a 
research institute in each Province. 

Still, an extended scheme by which each 
Province would have its own research 
institute seemed practicable and, indeed, 
even an improvement on the original idea, 
provided that each Provincial Institute 
undertook to confine its activities, both 
fu n d am ental and practical, to its own 
local immediate industrial needs, leaving 
a central institute under the Government 
to carry out those fundamental researches 
which imderlay the industries of the country 
as a whole. A modified and extended 
scheme of this kind was recommended in 
the report of my Committee. In practice 
the Provincial ^titutes would carry out 
research work on questions submitted to 
them by manufacturers in the Province, 
and would also carry out research work on 
new industries, likely, owing to the presence 
of the raw material in the Province or 
for other reasons, to be effectively established 
there. In England, two very strong and 
reasonable objections would be at once 
raised to such a scheme. The first would be 
that the proposed organisation would take 
away the livelihood of a number of useful 
consulting chemists, the second that it 
would provide the manufacturer with an 
excuse for not doing what, in his own 
interests, he ought to do, namely to establish 
and maintain a research laboratory of his 
own. But England is not India, and con- 
ditions which are present in the one country 
are absent in the other. No one would 
'for one moment imagine that an organisa- 
tion such as that outlined above would 
have the remotest chance of being sucoess- 
foUy . 'worked in England, where the condi- 
tions of manufacture are hi^y organised, 


and where nmt firms nuuntain research 
laboratories for their own purposes. 
over, when any problems arise on which 
firms in ^gland require expert advice,, 
not forthcoming from their own research 
laboratories, they have at their command 
the services of a host of consulting chemists 
deahng with almost every blranch of the 
science, and they can, if need be, ask the 
advice of one or other of the many experts 
dealing with special subjects in the Univer^ 
sities and University Colleges. There are^ 
however, very few consulting chemists in 
India, most of the consulting advisory 
work, where such exists, being carried out 
in the Universities. 

The second objection, namely, that the 
manufacturers might be induced, were the 
scheme to come into operation, to abandon 
or refrain from establishing research labora-^ 
tories in their own works, would also not 
apply to Indian conditions. Indeed, the 
successful working of the proposed organisa- 
tion would, in all probablity lead to an 
effect precisely opposite in character. Very 
few manufacturers in India maintain a 
staff of research chemists, and those thak 
do would naturally only apply to the 
Provincial Research Institute for the solution 
of such problems as their own stafb had 
not the skill or time to attack. Work of 
this kind would, of course, have to be paid 
for by the manufacturers on an agreed 
scale of charges, but the chief and moat 
important outcome would be, that the 
chemist or chemists who had solved the pro- 
blem in the research institute would be 
loaned to the manufacturer for a sufiBoient 
period of time to enable them to place ^e new 
process on a working basis in the factory. 
In the case of a new industry, which mig^t 
have been either initiated in the Provincial 
Research Institute itrelf or have been sent 
down from the central Government Institute 
for development, the Provincial Institute, 
after working out the details on the labora- 
tory soale^ the semi-large ^cale and the 
** unit ** factory scale, would ascertain 
whether any existing firm of manufacturers 
were prepared to take over the prodess. 
If this was not possible, steps wp^d be taken 
to find if any capitidists wOidd form a 
syndicate to finance a new company for 
the purpose of starting the industry. Here 
ggain the chemists engaged on the new 
^process would be transfiurred to the firm or 
syndicate for an agreed period of time^' 
but they would retain a. lien on the aervice 
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for a certain number of years, unless in the 
meantime they desired to become aotuel 
employees of the manufacturers, in whihh 
case they would pass out of the service with 
such pension as their position in the serVidS 
provided. 

The general effect would thus be to estab^ 
lish a research laboratory in the factory or 
to augment it if one already existed. The 
-scheme would not in any way prevent 
manufacturers from carrying out ** secret ** 
research on problems connected with their 
own products, because this would be done 
in their own laboratories by their own 
chemists. The question of cost would have 
to be determined by agreement, but it 
would be the aim of the institute not to 
charge more than the actual cost price of 
the investigation, the object being to create 
new industries and to improve old ones fdt 
the general good of the country, and not to 
enable the institute to make any financial 
profit. The salaries of the transferred 
chemists would be paid by the manufacturers 
so long as they remained in their works ; and 
every facility should be afforded to the 
chemists to pass from the service into the 
industry, for it is only in this way that the 
industry can become ultimately selfcup* 
porting, an object it is one of the purposes of 
^he proposed service to achieve. 

It might be thought that many of the 
investigations into the establishment of 
new industries would be, so to speak, ** id 
the air,” that the institute mig^t find 
itself saddled with a number of completed 
investigations for which no market could 
be found, and which would thus remain 
unexploited ; for one of 'the essential features 
of the organisation would be the avoidance 
of any semblance of competition with 
private conmiercial enterprise, its primary 
•duties being to establish and assist, but, 
in no case, to compete with private effort. 
In practice, however, there is little doubt 
that no such difficulties would arise. The 
field to be investigated is an enormous one 
and there are numerous problems awaiting 
attack. There is no doubt that before 
any investigation was undertaken by the 
Institute, care would be teken to ascertain 
not only that the proposed new industry 
was ba^ upon sound economic grounds, 
but also that, if successful, the necessary 
capital would be Isrthcoming to exploit 
it commercially. It mi^t aJi^ be urged 
and was, indeed, so uz^d by Sir P. ^y 
in the note h4 appended tq the report of 


my committee, that all the best men would 
pass out of the service into the industry, and 
that the Chemical Service would thus heoome 
a dumping ground for the incompetent, who 
would remain until they had completed their 
thirty or so years of service and then 
retire with a more or less adequate pension. 
This is, of ^course, a real objection, but it 
is one which has to be faced by every 
organisation which aims, as the Chemical 
Service would aim, at the improvement 
and development of the scientific status 
of a ooimtry. Those of us who spend our 
lives teaching research methods in our 
Universities and in our University Colleges 
have to reconcile ourselves to the inevitable 
fact that our best men leave us^so soon as 
they have learnt our methods and have 
absorbed all that we can teach thetn. This 
does not mean that we are inefficient, 
on the contrary, it means that we are carry- 
ing out our work effectively. It is our 
business to instruct and lose, hoping that 
the source of supply will not fail to provide 
other good men equally competent to profit 
by our teaching. It is true that in our case 
the weaker men pass into minor posts and 
do not remain a burden bn our hands, 
and to avoid this in the case of the proposed 
Chemical Service* the Committee recom- 
mended the establishment of a stringent 
” efficiency bar ” which would lead to the 
compulsory retirement of the hopelessly 
inefficient after a definite period of service. 
The success of the service would be deter- 
mined by the rapidity with which men 
passed from the Universities into the service 
and thence into the industry. 

lb the Central Government Institute or- 
ganised research of a fundamental character 
would be carried out. Much of this would 
arise during the operations conducted at the 
provincial institutes and would be referred 
by them to the central research institute; 
such reference would, however, only be made 
when the problem was either of general 
interest to the whole Empire, or, while 
fundamental in character, did not give 
promise of sufficiently quick practical results 
to warrant the provincial institute in attack- 
ing it. The decision an this point would 
rest with the provincial institute. It would 
be one of the chief duties of the Central 
Govenunent Institute to survey the industrial 
possibilities of the Empire g^erally, and to 
initiate research having for its object the 
establishment of new industries in Afferent 
p«MtB of the oountiy. In many cases. 



Jun0 I9t4* 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


m 


investigations such as these would be handed 
over at an early stage to the particular 
provincial research institute in whose 
district the best facilities for the estab- 
lishment of the industry existed, but in 
some instances, where the research was 
one of general interest to the- whole Empire 
or of national importance as a key indus-. 
try, the attack on it would be carried out 
by the central institute. 

It will be seen, therefore, that the scheme 
suggested provided for the establishment 
of two very similar types of institution. 
One type, situated in each of the most 
suitable provincial centres,' would be 
essentially practical in outlook. The other, 
situated at some convenient central place — 
the recommendation of Dehra Dun for 
this purpose by the Industrial Commission 
was endorsed by my Committee — ^would 
conduct research mainly fimdamental in 
character, but would, nevertheless, deal in 
certain cases with investigations involving 
the practical establishment of a new industry. 
One of the main advantages of this arrange* 
ment would be that the personnel could, 
to a certain extent, be interchangeable, 
a most desirable feature when it is remem- 
bered that each institution must necessarily 
act as a training centre for the personnel 
it emplo 3 ^. No University or Technological 
system of training can be expected to 
discriminate between the men who are 
best fitted to act as leaders of research 
and those who are suited by natural 
characteristics and temperament to be 
leaders in the conduct of works practice. 
It is essential, where chemical manufac* 
tures are concerned, that each type of man 
should have received the same grounding, 
and this is adequately effected by a system 
involving a course of instruction up to the 
Honours graduation stage, followed by a 
training in research methods, the latter 
serving to impart the feeling of self-reliance 
and patience essential to success in a 
chemical worker, which cannot be obtained 
otherwise. It is the final problem, that is, 
how to supply the training in works practice, 
and, what is still more important, how to 
pick out the men most suited by tempera- 
ment to profit by this training, which has 
to be solved not only in India but in this 
country also^ . 

It is useless to expect any University 
or Technological Institution, however weh 
equipped, to supply this training. Even 
if such an inatitutkm were provided with 


a complete equipment of the most up-to-date 
nuMhinery of every conceivable kind, the 
mere working cost of instruction with such 
machinery would be prohibitive. Neither 
is it of advantage to label students chemical 
engineers or engineering chemists, because 
such terms not only help to accentuate 
the supposed difference between a ** pure *' 
and cm applied ” chemist, but lends 
colour to the view that it is possible under 
our present system of education to produce 
such a hybrid. Chemical engineers are 
usually engineers masquerading as chemists, 
rarely chemists who are competent engineers. 

In the proposed chemical service this 
very real problem of type would be met by 
a frequent interchange between the individ- 
uals comprising the jimior personnel of 
the research staffs of the various institutes* 
Ecush man would, therefore, obtain his 
training in works practice, and if my 
experience as a teacher stands for anything, 
I am convinced that such training would 
serve as a method by which the men could 
be separated into two distinct classes, 
namely, those having a practical bias, and 
those whose instincts led them to take up 
work of a more fundamental character in 
the laboratory. The advantage gained by 
men working in the research laboratory 
by having received this practical training 
is obvious. Each man would be able to 
render himself intelligible to his fellows, and 
^he **pure,” that is, the research chemists, 
and the ** applied,’* that is, the works 
chemists, would not be placed in their 
own water-tight compartments, as is, 
unfortunately, too often the case at the 
present time. 

Each Provincial Institute, as well as the 
Central Government Institute, would, there- 
fore, be provided with a main general 
research laboratory equipped in the usual 
manner, a semi -large scale laboratory pro- 
vided with small scale plant suitable for 
making material on, say, the 10 lbs. scales 
and another laboratory where the unit ” 
scale plant could be erected*. It is probable 
that the two latter types could be combined 
into one laboratory. All that is required 
is an open floor space on whiph plant can 
be built up and pulled to {xeces at will; 
it would have to be provided with the usual 
services of gas, water, etc. These proposals 
imply that, besides the main chemical 
gtiafff each institute would have to be pro- 
vided. withr a suitable staff of engineers; 
,whpSB main duty would be to act as instruc- 
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tors in general engineering practice. It 
is not considered necessary that the chemists o 
forming the service should possess more than 
a working knowledge of engineering. A 
complete knowledge of both engineering and 
Shemistry, desirable though it undoubtedly 
is, would be impossible of attainment in the 
time an ordinary individual can devote to his 
•education. Moreover, it is tinnecessary* 
because all that is required is for the chemist 
to possess a sufficient knowledge of engineer- 
ing science, especially of machine drawing 
and workshop practice, to enable him to 
make himself intelligible to an engineer or 
draughtsman. In my opinion, it is essential 
that every chemist should possess such a 
working knowledge of engineering. It is, 
however, astonishingly difficult to get 
teachers of engineering to see this point of 
view. There is no difficulty in making them 
realise that no harm is done to an engineer 
by giving him a working knowledge of 
the principles of chemistry, but when it is 
suggested that a chemist would be benefited 
by a similar amount of engineering know- 
ledge, it is usually stated that the training 
of an engineer takes at least three years, 
and cannot be effected in any shorter period. 

Fortunately, during my Indian tour, I 
was able to find in the College of Elngineering 
at Poona an institution which did not take 
this view, and which was prepared to give 
the chemists preparing for the chemical 
service an adequate instruction in engineer- « 
ing extending over a period of six months. 

This matter is of such importance from 
the point of view of the general education of 
the chemist, not only in India but in this 
coimtry as well, that I venture'to quote from 
the letter written by Mr. C. Graham Smith, 
the Professor of Engineering at Poona, on 
the subject — “ I was impressed with the 
arguments of the Committee that came to 
the. College of Engineering the other day, in 
which they considered that the chemist 
f90uld learn all that was necessary in a 
sho^ course covering a period of, say, six 
months. I have discussed the question with 
a number of men, wd none of them con- 
sidered that a course of six months was 
sufficient, biit on examination, they came 
round to the conclusion that what was 
required could be'dohe in the period already 
stated. The time^ avwlable might be 
divided more or less kteLjfoibws— ifi per cent, 
oaipeiitry, 35 i^r engin^ring shops, 
amithy, etc., ^ ^^20 per C^L, dmtohm^ md 
30 pik ibdat. meohudfsi^ 


dra^nng, makihg in all 50 per cent; shops 
and M per cent, drawing. 

The proposed scheme for the establisBitfynt 
of a chemical service would have to start in 
a sihall way, and, no doubt, in many of 
the Provinces use could be made of some 
existing institute to act as the provincial 
research institute, until funds were available 
for the erection and equipment of a building 
especially designed for the purpose. The 
executive committee controlling the service 
would have to be a representative body, 
because it would be on its recommendation 
that the chemists to the various Government 
Departments would be appointed. It should 
comprise the chief chemist of jthe various 
Provincial Institutes with the chief chemist 
of the Central Government Institute 
as Chairman. This body should be 
able to make all the recommendations 
necessary for the working of the service 
direct to the Government concerned. The 
chief initial cost would be incurred by the 
erection and equipment of the new Govern- 
ment Research institute at Dehra Dun, but it 
is understood that some of the money, at any 
rate, has been allotted fpr this purpose. 
Indeed, it is likely that a large capital 
expenditure and a considerable income would 
be necessary in older to start the scheme and 
to place it initially on a sure financial basis, 
because, as has already been mentioned, it is 
not proposed that any attempt should be 
.made to make the Service self-supporting, 
and the equipment of the new laboratories 
would have to be completely up-to-date. No 
doubt a considerable annual income would 
be ultimately obtained by the sale of new 
processes and improved methods of manu- 
facture to firms and syndicates, and this 
amount would be set against the ^ annual 
cost of each institute, but it would not be 
large enough to do more than defray the 
partikl cost of maintenance, and a con- 
siderable annual grant would be necessaxy 
in addition. Nevertheless, if the Service is 
to succeed, the Gk>vernment must take the 
long view, and bear in mind, chiefiy, the 
increase in wealth to be obtained by the 
development of the natural Sources of the 
oouhtiy. The opportunity is a splendid 
one, but to take advantage of it effectively 
requilm courage and vision. 

Sir Prafulla R&y, who framed a note to 
the RepOrtof my Goxhmittee dealing with the 
objections from his point of idew tb the 
proposed service, oomxheiited on the un- 
desfriMfity of int^duoihg yet 'cmetlihr sei^ 
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mtb the conduct of Indian affairs. This 
t s a point on which I am not competent to * 
express any opinion of value, but I have 
noticed among my Indian students an 
astonishing unanimity in their desire to 
enter a Government Service at the earliest 
possible moment. I have not hitherto 
ascribed this wish on their part to the 
desire to obtain, as Sir Prafulla suggests, 
a ** soft job ** in which they can be ** easy 
going'* and secure of drawing their 
monthly cheque,** because it has always 
seemed to me that the competition for 
advancement must always be just as keen 
within a service as outside it. Is it not 
true, rather, that this desire to enter Govern- 
ment employ is due to the lack of stable 
conditions in India, to the absence of security 
of tenure, and to the impossibility of obtain- 
ing a post outside the Government service 
likely to yield an assured income ? It is 
conditions such as these which also prevent 
the best Indian brains from adopting a 
chemical career in the Universities, and lead 
them to take up one or other of the 
more lucrative professions. Surely an or- 
ganised service, such as the proposed 
Chemical Service, would not only provide 
a means of secure employment for chemists, 
but would also, by absorbing a constemt 
stream of recruits from the University 
laboratories, tend to raise the standard of 
teaching in these institutions. Sir P. Ray 
thinks that the only solution of the Indian 
industrial problem is to be found in the old 
method, by which new industries are started 
by the importation of some expert or 
experts from abroad, and this method is 
lindoubtedly a good one when the proposed 
new industry is based upon known knowledge, 
and when firms can be found abroad who 
are willing to part with their experts for 
the purpose of instituting a rival industry 
in another country. It is a method the 
X>068ibilities of which would have to be 
explored by the proposed Chemical Service. 
But it must be remembered that the chemical 
industry is not like, for example, the cotton 
industry, m which the large firms of manu- 
facturing engineers find it to their advantage, 
in oi^er to sell their machines, to see that 
their clients ar^ fully instructed in their 
use^ In the chemical industry the men 
who really know are either retained by the 
manufacturing firm abroad or are lx>und to 
them by acp^ments, which prevent them 
from transferring their knowledge elseedim. 
Iamat0lie*4rithBirP. R&ylntliitildngtlist 


the institution of a chemical service such 
^ as that proposed would be the worst pos- 
sible solution of the problem in a counl^ry 
in which the conditions of manufactUM were 
developed, but I am convinced that it is 
the only solution possible imder Indian 
conditions. India requires team work, and 
organised team work is, in my opinion, 
the only method which will bring about the 
desired result. For the natural resources of 
India are such that there is no reason why 
she should not take her place among the 
chief commercial nations of the world. 

One has only to realise the results which 
were obtained during the war by the Indian 
Munition Board to understand the effect 
which organised scientific team work is likely 
to have on the Chemical Industries of the 
country. 

Another objection raised by Sir P. RAy 
was that the proposed organisation would 
be top heavy ; but this is, of course, inevit- 
able in the circumstances, at any rate, to 
commence with. If the general scheme 
were adopted the first action would be to 
appoint the Director of the Central Govern* 
ment Institute and a Director for each of the 
Provincial Institutes, who would be respon* 
sible for elaborating the details of the 
scheme ; they would have to appoint their 
staffs and erect or adapt their laboratories. 

It is inevitable that an organisation 
such as this should be built from the top 
downwards. His objection as to cost 1 
have already dealt with ; the scheme would 
undoubtedly be costly in the initial stages, 
but the return would, in my opinion, 
be a hundredfold. 

The industrial resources of India, so far 
as her chemical industries are concerned, 
may be classified under two heads, namely, 
those derived from mineral sources, and those 
based on substances which are of vegetable 
origin. Excepting in so lar as coal and its 
. products are concerned, the former belong 
to the sphere ox inorganic chemistoy, 
the organic raw materials being those which 
are obtainable from coal' and oil, and from 
the wide range of substances preset in 
the forests, and also those obtaini^e from 
agricultural sources. 

The nature and extent of the mineral 
deposits of India have becm systematioally 
examined by the Geological Survey, but 
except in very special cases, the survey has 
not be^ earned to a pq^t which woi^ 
warrant clMSiibereial ei^oitation. tt would 
be one of the fii^ duties of the t^posed 
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ohemioal service to carry out> in conjunction 
with the geologists, a thoroufi^ survey ci 
the possibilities underlying the commerci^ 
e^sploitation of several mineral deposits, 
a description of which will be found in the 
Report of the Industrial Commission. India 
is by no means deficient in the raw material 
necessary for the production of the essential 
heavy chemicals, sulphuric, nitric and h 3 rdro- 
chloric acids and caustic alkali. It is true 
that sulphur does not occur native, but a 
wide source of this element exists in the 
zinc blende mines of Burma, which have 
not, however, yet been exploited for this 
purpose. Sodium chloride and nitrate are 
abundant, and no doubt the electric power 
schemes which are now being devdoped in 
southern India and elsewhere will lend 
themselves in due course ior the preparation 
of nitrogenous products from atmospheric 
nitrogen. The salt deposits of the Khara* 
goda district, north of Bombay, which 
have recently been anal 3 r 8 ed, indicate a pos- 
sible source of potassium and bromine 
which should clearly be explored. 

The two chief Departments which have 
hitherto carried out chemical research in 
their respective spheres are the Department 
of Agriculture and the Forest Department, 
and great improvements have been effected 
under their auspices. The scientific officers 
attached to the Agricultural Research 
Institute at Pusa include mycologists, 
economic botanists, entomologists, bac- 
teriologists and chemists. In addition 
there are one or two recognised agriculturists 
in each province. At the time of my visit 
I was greatly struck with the thorough 
manner in which the various problems being 
dealt with at the Pusa Institute were being 
attacked, and with the character of the 
work which had already been accomplished. 
The Industrial Commission in discussing its 
plans for the formation of scientific services, 
points out, however, certain disadvantages 
attaching to an organisation such as this, 
in which the subject and not the science is 
the bond, and the question is one of consider- 
able interest in connexion with a subject 
such as Agric^ture, which includes a nximber 
of sciences b^onging both to the physical 
and biologioal sections. 

The war brought ^to light the great 
value of team work both in India and at 
home. The wonderful tie velopments accom- 
plished then and ihe gre4N» resulta achieved 
by the chemists^in both countries are now 
matters, of compaia knowledge. In this 


country we have taken the lesson to hearty 
and already many of the fundamental 
problems underlying our industries are 
being attacked by Research organisations 
formed for the purpose by the manufacturers 
concerned. The national well-being of 
India demands that every efforir should 
likewise be made on her behalf to promote 
research in science, in order that her existing 
industries may be stabilised and her great 
natural resources developed. 

, In these days of specialisation there is 
alwa}^ a . danger that the specialist may 
lose touch with the general advance of the 
parent science, and, while this is probably 
not a great disadvantage when the ordinary 
problems of, say, agriculture ire being 
attacked, it becomes a grave handicap when 
research, based on themost recent knowledge, 
has to be carried out in order to settle or 
establish some fundamental question or 
principle. There can be no doubt, there- 
fore, of the advantages attaching to a system 
by which chemists, skilled in some particular 
branch of chemistry, could be lent to the 
Agricultural Department for the purpose of 
investigating some particular problem in 
the solution of which their special knowledge 
was nebded. In these circumstances, the 
Department would hot merely have to rely 
on the services of a few men whose training 
and experience might or might not fit them 
for the purpose in view, but would have the 
whole strength of the Chemical service to 
draw on in order to obtain the right man* 
It seems, therefore, definitely desirable that 
the chemists of the agricultural service 
should belong to the Chemical Service. 

The Forest Department is in much the 
same' position. The Forest Research 
Institute is at Dehra Dun, and here, as at 
Pusa, a number of scientific officers carry 
out research work in their own subjects. 
The chemical products are of great variety 
and extent, and would well repay the cost of 
a staff of investigators many times the size 
of that at present at work. Already much 
has been done both as regards commercial 
exploitation and scientific research, the 
former being illustrated by the resin and 
turpentine factory at Jallq, and the latter by 
the recent discovery of esrene, in the tur- 
pentine oil derived from the Pinus Longi- 
folius, by Simoneen. But the possibilities 
of further development are enormous, and 
include the search for and extraction of plant 
alkaloids, the utilisation of the forest grasses 
for fermentation purjposes, and the com* 
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meroial exploitation of the vast number 
of essential oils which everywhere abound. 
These problems require the services of a 
number of specialists for their solution^ and 
it is only by means of a chemical service 
that such specialists could be supplied. 

The chief source of co9l occurs in Bengal 
and Bihar, but only about 6 per cent, of 
the yearly output is available for use as 
coke, and, therefore, for the preparation of 
by-products. When I visited the Tata Iron 
and Steel Company’s works at Jamshedpur, 
the recovery plant was not yet built, and coke 
was being made in non-recovery Goppee 
ovens. Since then, I believe, a complete 
recovery plant has been installed, and many 
valuable by-products must now be available 
for use m the organic chemical industry. 

DISCUSSION. 

The Chairman (Sir Thomas H. Holland), said 
the paper, for the purposes of discussion, fell 
naturally into two main divisions. First of all there 
was the general relation of research and chemistry 
to the development of chemical industries, and, 
secondly, there was the application of Prof. Thorpe’s 
principles to the special conditions of India. 

Before inviting discussion he desired to refer to 
the special conditions which the Industrial Com- 
mission had in mind when they made their 
original suggestion in 1918. One part*of the ques- 
tion had already been dealt with by Prof. Thorpe, 
who had explained that the existing special condi- 
tions of India necessitated direct Government 
activity in organising research rather than thir 
indirect subsidy of University institutions, suoh 
as we were accustomed to in this country. Those 
who had criticised the original proposals of the 
Industrial Commission had had in mind their 
experience of institutions here, where private 
enterprise and local effort had always preceded 
Government activity and Government recognition. 
The chief fault in the criticisms that had been made 
here, as well as those which had been made in 
India, had been due to a failure to distinguish 
between the terms Service ” and " Department ” 
— a distinction which had been very carefully 
preserved by the Industrial Commission in their 
Report, and especially by the Government in 
formulating the terms of reference for Prof. Thorpe’s 
' Committee. As a member of a service, an officer 
had certain covenanted privileges of jiay and of 
pension, and, in the case of an All-India service, 
of prestige. That last feature had a market value 
even among devoted scientific workers. As a 
member of a department an officer was subject 
to discipline in his work. His body belonged to the 
Department and*hi8 soul to the service ; but Local 
Governments, especially under reformed condition^ 
prrierred scientific officers tp be theirs, both body 
and soul. The Didustrial Commission had pro- 
posed that a member of the All^lndia ' Chemical 


Service should be lent to liOcal Governments or to 
special departments for periods or for a special 
line of investigation, to be returned if found 
unsuitable, or to be transferred to other parts of 
India in order that the requirements of the chemical 
research work, for which they were specially fitted, 
might be carried on, and that they should not 
become limited by simply local conditions. In 
order to form some idea of the existing conditions 
of service for a chemist in India, he would like the 
audience to Yead paragraph 118 of the Industrial 
Commission’s Report, where they would find a list 
of the chemists who were employed in India in 
Government service. They occurred in ones and 
twos, very rarely in threes, with a total of about 
60 chemists altogether. They had to act as hand- 
maidens to various departments, some under 
scientific officers (but very rarely), and others under 
officers who had no interest whatever in scientific 
research. Most of them were required to give 
authoritative advice on every branch of chemistry. 
They were in absolutely isolated posts, generally 
with no official prospects of promotion, and no 
possibility of obtaining a position which should 
suit and satisfy any man of energy, ability and 
reasonable ambition. It was at present in those 
circumstances utterly impossible in India to obtain 
a collective opinion on any chemical question. 
If one compared those conditions of what one 
might easily call a state of organised confusion with 
the conditions under which geologists were em- 
ployed, one found that the geologists were organised 
in a service which was also at the same time a 
department. That department of officers was under 
the control of a director, who was one of their own 
caste. He occupied ex officio an honoured position 
as one of the four principal Geological Survey 
Directors of the world. As a result of the unity of 
his department and service, and as a result of the 
organisation of that department, the officers had the 
work they were fitted to do — a palaeontologist did 
palaeontology and a mineralogist did mineralogy. 
It was possible for any one, wlmther a Government 
department, or a private person, to obtain an 
authoritative opinion through the Director on any 
geological question in India. That was not possible 
at present with regard to chemistry. The Geolo- 
gical Survey of India had issued its serial publica- 
tions of memoirs and records for the past 70 years, 
and, by the exchange of those publications trith 
scientific institutions in other parts of the world, 
it had now established for its special use in Oaloutta, 
and without any additional funds being spegt in 
the purchase of bodes, one of the finest geologioal 
reference libraries outride Washington. 

One of the members of Prof. Thorpe’s Committee 
had criticised the proposal for an AJl;India Chemical 
Service by assuming that a Government institution 
necessarily led to stagnarion, delay, promstinatior, 
the destruction of freedom, hidebound conditions 
and the destruction of originality in scientific work^ 
What was the result, as tested by the appreciatftm 
oi the Mientifio world ? There were n^ne diiA 
three times as. many chemists employed by'tiie 
Gbvemment ini India as thrie were geologists; 
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Imt oataide the Agrioultural Deputment, the 
pobliihed work of the ohemieto hi IndU WM p^- 
tioelly negUgi^l^ betide the 160 Yolmn^ of veluebla 
pepere whi^ had been ittued by the Geologioal 
Sumy. The tmell body of GMogioal Sumy 
ofBoert in India were seldom without a tprinklin^^' 
of Fellows of the Royal Society among them ; but 
so far se he knew, in the whole history of India only 
one chemist had to that extent been recognised by 
hit fellow workers. Sir Prafulla Ray was afraid 
that chemists would be attracted from the Govern- 
ment service by manufacturing firms, and that 
oonsequently the service would become an insoluble 
residue of the least efficient members. Prof. 
Thorpe had already referred to, and to some 
extent had removed the impression caused by, that 
argument. There was one other feature to which 
he might have called attention. If the men in the 
Chemical Service were attracted to firms, it would 
only be as the result of the success of the service 
itself in developing the conditions which facilitated 
commercial success. Nothing could possibly be 
better for India. He wished he were optimistic 
enough to predict in the future the appmiable 
degeneration and final destruction of the Chemical 
Service in a way so eminently satisfactory. The 
Chemical Service would have done its duty to the 
Indian taxpayer if it proved in that way that it 
was no longer wanted. It would not be easy, 
he was afraid, to demonstrate the truth of his 
conclusion, but it would be very easy indeed to 
demonstrate the soundness of Sir Pr^lla Ray's 
views, by refusing to establish the service at all. 
There was no doubt, that without it there would be 
no temptation for any chemist to leave the Govern- 
ment service. There would be no employment for 
him outside the Government service. But it was 
better, again, to judge by experience than merely 
to predict from imagination. What had happened 
to the officers of the Geological Survey 7 Their 
work had been conducted in India during a time 
which had been attended by a very successful 
mining development. He could not recollect more 
than two officers in the whole history of the Geolo- 
gical Survey who had given up their position, their 
prestige and their prospects of promotion in th^ 
service in or^r to accept improved immediate 
emoluments from a mining company, and those two 
men, he thought, might fairly be d^ribed as not 
entirely the best two in the service, nor did he 
think it would be unfair either to them or to the 
Department to say that their departure had not 
lowered the average quality of the residue. The 
reason was perfectly simple. An offiper who belonged 
to a service of that sort knew quite weU that he was 
well off, and he wm not going to give up a service of 
which he was proud unless he was |mid at rates 
whjtoh commercial firms were not likely to ofe 
except under conditions of success, which copld be 
look^ forward to without auy fear. 

Ol^^re was one oCh^feature to which Flrof. 
(Thorpe had referr^ but hh^ not snmmariwd in a 
way which he thought h^. ^ to value 
such a service^ and that was i£e value of a 
•yitematio surfsy- of taw mateii^. It was npt 


research work on purely chemical problems or 
obemical processes which would occupy the service 
in its early days so much as a mere survey df 
information regarding the raw materials which 
India po s se ss ed in abundance. That survey could 
not be done systematically by any individual or 
any firm. It was the duty of Government. It 
would not be done, either, by any Local Govern- 
ment. The strong desire which was now being shown 
in India for 'Provincial control was proceeding 
without discriminating between Wo totally 
different functions of Government officials. There 
was the executive function of an official, for which 
decentralisation to the very full should be en- 
couraged and allowed ; and there was the advisory 
function, which required the very highest form of 
specialisation, and, therefore, could only be accom- 
plished by co-operation and a central organisation of 
a kind which would enable the country to employ 
the very best form of specialist. The scientific 
officer's work in research and in advice was almost 
entirely of the second class — the advisory class, 
where it was far more important to get the opinion 
of a specialist than it was to act quickly and 
promptly. For executive work it was necessary to 
act promptly on the spot with whatever officer one 
had — ^not necessarily the best. For advisory work, 
deliberation, in order to obtain advice from the 
specialist, was absolutely necessary. Provincialisa- 
tion and de-centralisation were valuable so long 
as there was a definite discrimination between those 
two utterly distinct functions of €k>yemment 
officials. . 

Pbovxsbob Hxbby £. Abmstbovo, F.R.S., said 
the Chairman had implied that little, if anything, 
had been done in India in chemistry, although 
much had been done in geology ; perhaps that was 
scarcely a fair statement, as agriculture had been 
well oared for over a considerable period. He 
^ught himself that the subject of a scientific 
service needed discussion mainly from the agricul- 
tural point of view. It was not a question, at 
present, of laying down the conditions of a Service, 
so much as of securing some understanding through- 
out India of the importance of the aid which could 
be rendered to the country through systematic 
scientific inquiry. As was known, he had blue’d 
if not burned his fingers over indigo, and the 
experience he had had in that connexion was not 
a heartening one. A few years ago they were on 
the way to securing the rehabilitation of the indigo 
industry in India and of meeting foreign, especially 
German competition; but the Government and 
the India Office had elected to “throw up the 
sponge ” and in a brief period the Germans had 
TtfgihMd the position they had before the war. 
If tim Government could not understand a timple 
proposition such as indigo presented, he failed to 
see hoir the much more difiScult proUem of a 
complete chemical service was to be worked out. 
ke had noticed that Sir Alfred Mond, on h^ return 
Tscently from India, had spoken in very deer 
terms of the ^ceat ne^ of agrkrdtmd devdopmpnt 
in India, cedes tiime might an inciaasedf 
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output of., food qropo for tho pe<^le* The -indigo 
wotk httd been dimtly oimiribatory to. that end. 
fie tiionght that^ in the inain» the aoientifio wpr]k 
should be done, more pai^ularly with the object 
of improving the agrioultaxml conditions in In^. 
He agreed, however, with the Chairman^ that thm 
ought to ^ a complete scientific suryey of Indian 
resources on the 'chemical side. The author had 
argued that ''there is no reason why the recruitment 
oi the suggested service should not be wholly 
Indian in the near future.** That was a question 
which should be very fully discussed. So far as 
he personally could see, the mentality of the 
Eastern nations was not such as to make them 
equal to the Westerns as experimental workers. 
His feeling was, however, that a real beginning 
should be made somewhere and that some one 
person should be got to take charge who had 
enthusiasm and the necessary genius for the work — 
that was the difficulty, to get men of the necessary 
mental ability for work such as was required. We 
were suffering already from want of men of ability 
in this country. It had been hoped that, at the 
end of the War, instead of men of intelligence 
mostly going to the Bar and to the professions, 
more would devote themselves to science; un- 
fortunately, the tendency had been the other way. 
Unless men could be attracted to science, progress 
would not be such as was hoped for. Every^ing 
depended on getting hold of leaders. There were 
Remrch Institutes, in a large number of places, 
in various countries ; on the whole, however, the 
lesults were not satisfactory, except in the very 
few cases in which a genius controlled the work. 
What most concerned him, at the present time, was 
the fact that when he talked to young men about 
undertaking work in India, he found that they 
almost all showed none of the courage which 
the young men of the past had shown in going 
abroad, in putting their backs against the wall 
and succeeding by their determination ; they all 
asked for an assured future. He was afraid that 
the non-existence of a spirit of enterprise in the 
young men of to-day stood vei^ much in the 
way of the development of any such Service as 
Professor Thorpe contemplated. 

Prof. W. A..Boub, D.Sc., Ph.D., F.R.S., said Prof. 
Thorpe had already disarmed a good deal of possible 
criticism by saying that the scheme set forth in the 
paper was one devised for Indian conditions 
at the present time, and not one which he 
would recommend for this country. Personally 
he had not been to India, and knew it only in a very 
geneial way. Prof. Thorpe had been there, and 
had seen the present state of chemical science in 
India in teaching and research, and he was quite 
willing to take Prof. Thorpe*s recommendations 
as emanating from, a very good judge of what 
ought to be done under the given conditions. He 
entirely agreed with Prof. Armstrong that the. good 
whmh would be got out of any scheme of such a 
nature as that indicated would depend upon 
whether the right mim could ht got to start it. 
4 ^ ^ of gemus wm necessary. 


and he was not always to be found. It was muchL 
eauer to draw up a scheme of the kind set out jq' 
the paper than to find the men who were capable 
of carrying it out. He thought the comparative 
failure of some of the research institutions which' 
had been started in this country in recent yean 
was due to the fact that that important consider* 
ation had not been sufficiently appreciated. By- 
what means could men of the right qualificatioim 
be induced to go to India (that was, if they could 
be found), and start such a scheme ? That, it 
seemed to him, was a point which Prof. Thorpe 
might usefully elaborate later in an addendum 
to the paper. Personally, he had difficulty in seeing 
where, at the present time, a sufficient number 
of the right type of men were to be found to carry 
out so comprehensive a scheme as that indicated 
by Prof. Thorpe! No doubt the scheme would 
be started on a smaller scale than that set out in 
the paper, and he agreed with the Chairman that 
initially one of the first things to do would be to 
survey the natural resources of India from the 
chemical standpoint. 

Prof. J. W. Hinchlky, A.R.S.M.. said 

he was interested in the subject of a chemical 
service, not for India alone, but because he thought 
such a scheme was a step in the right direction. 
He only wished that some definitely correlated 
scheme of an adequate chemical service could be 
developed for this country, to do away with the 
present disjointed arrangement that existed. If 
such a thing could be brought about, the profession 
of chemist would be considerably improved. He 
would like to say something with reference to the 
paper, but it was quite possible that since his 
experience had not been gained in India, it might 
not be of special application to the problem set 
forth by Prof. Thorpe. He had been very interested 
in its solution, but there were some singular incon- 
sistencies. He knew they were not real but only 
imaginary. For example, le would say : “ Carry 
out this research, but for God*s sake, do not let 
it be worth anything, because if you do you are 
going to demoralise the research w'orker.** The 
filthy lucre point of view was one that had to be 
faced. Unless the research work increased material 
prosperity, no country would subsidise i*. Prof. 
Thorpe had described the training of the chemists 
that he would propose for dealing with the problem 
of India, and had stated that chemical ei>gineers‘ 
were engineers masquerading as chiemista or 
chemists pretending to be engineers, and then 
proceeded to describe his process of producing 
chemists pretending to be engineers. Personally, 
he would like to say that the reason why the^ 
Vrere practically no satisfactory chemical engmeers 
in existence was that in this ooiint|^, a^ any rate, 
the educational institutions did not givb thegi 
facilities. When he himself had been a. student and 
hsd wished to beconm a chemical engineer, he h%& 
taken metolluigy in Ins third year for his Asso- 
qiate^p, because it was a specialised branch of 
onemjca): ragineering which 1^, of necessity been 
^.velo^ 4 pi^lhir^ mi|^ be an 
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•I^lied chemist or he might be a chemical engineer. 
At any rate, metallurgy was one of the earliest 
examples of the development of chemical engineer* 
ing, and he did not think any metallurgist would 
consent to be called an engineer masquerading as 
a chemist or a chemist masquerading an an engineer. 

With regard to the training of men who wished 
to take their place in industry as organisers and 
managers of industry, he was certain that the right 
man to fill such positions was the man who had a 
chance to be trained, and who had the inclination 
tiiat way, both as an engineer and as a chemist 
during his scholastic career, and in that respect he 
would like to say that one could not aim at pro- 
ducing a complete engineer, or a complete chemist. 
He would like to find the chemist who pretended to 
a complete knowledge of chemistry. He was cer- 
tain there was no engineer who claimed a complete 
knowledge of engineering. With regard to chemical 
engineering, the heart-breaking experience *of the 
War with regard to plants* put up by the co- 
operation of chemists and engineers ought to be 
enough to convince any man who came in contact- 
with them of the necessity of training men who went 
into industry after a training both in engineering 
and in chemistry. 

The Institution of Chemical Engineers had been 
recently formed by a number of men who had seen 
the necessities of the situation. It had first been 
projected by Lord Moulton, who, if he had lived, 
would have been the first President of the In- 
stitution. It was now drafting a scheme to put 
before the educational authorities with regard 
to the training adequate for the practice of chemical 
engineering. He was inclined to think that such 
a scheme would be Just as valuable in India as 
it would be at home. He was very glad that 
Prof. Thorpe's conversion to the chemical engineer- 
was taking place on the usual lines. He had come 
across gentlemen of the same type who had been 
Just as inclined towards chemical engineering, 
but who had gradually been converted in prac- 
tically the same way. He congratulated Prof. 
Thorpe on his scheme, and he hoped that something 
would come of it. 

SiB Alfred Chattsbton, C.I.E., F.C.O.I., said, 
that during the last twenty years a considerable 
number of Indian trained chemists had been 
working under him at problems connected with the 
development of industries in the South of India, and 
be desired to pay a small tribute to the very 
useful work which some of these men had done. 
He gathered from the paper that Prof. Thorpe 
bad not been favourably impressed with the work 
going on in the Indian Institute of Science, at the 
time of his visit, and that he regarded the obviously 
oommercial aspect of some of the* work as opposed 
to the aims and objects of the founder. On. this 
point he (tbks spehker) would like to quote fr<m a 
letter he ^wd received frqpi Sir Willii^ Ramsay^ 
in 1001, just after his visit tq India to advise Mr.- 
Tata, in which it was definitely stat^ that the 
object of the proponed Institute 'was ** to create and 
develop chemioo-a^ginaering inddiMes all ones 


India.’* No doubt in the lengthy discussions which 
preceded the actual foundation of the Institute, 
attempts had been made to modify this cleariy 
defined idea, but it had persistently made its 
influence felt all through the deliberations of the 
Council which was responsible for the admmktra* 
tion of the Institute. It must not be forgotten 
that the Institute of Science was the pioneer of 
industrial scientific research in India and that 
naturally, in the absence of experience, mistakes 
had been made and that the Institute as it was 
working to-day was the product of evolutionary 
processes of a v^ strenuous character. He 
desired to asociate himself with the anticipations 
of Prof. Thorpe in regard to the future, but he 
also thought that the very valuable work done by 
Dr. Travers, the first Director of the Institute, and 
some of his colleagues should not be lost sight of. 
In the course of twelve years’ work at tlft Institute, 
it had furnished concrete illustrations of the various 
problems that would have to be tackled if chemical 
science was to make rapid progress in India, and 
in that respect at any rate the ground had been 
cleared for the Committee over which Prof. Thorpe 
had presided. Apart from the training of students, 
who came from all parts of India, the resources of 
the Institute had been mainly utilised by the 
Governments of Madras, Mysore and Hyderabad. 
Very valuable assistance had been rendered in the 
solution of industrial problems arising out of the 
war. As Director of Industries successively in 
Madras and Mysore, he had received much help 
from the Institute in rmpect to the work on which 
he was personally engi^;ed, whilst as a Member 
of the Council he was in a position to testify that 
purely scientific research work had been by no 
means neglected. 

Dr. J. a. Voblcker, in proposing a 
vote of thanks to Prof. Thorpe for his carefully 
prepared paper, said the problem dealt with was 
no easy one. Prof. Thorpe had weighed all the 
considerations in the case, not merely on abstract 
principles, but with special reference to the par- 
ticular conditions of India itself — ^a point which 
many people were apt to forget. The Report of 
the Indian Industrial Commission practically 
summed itself up in the advocacy of the formation 
of a chemical service for India. He was sure that 
all who had to do with chemical matters, whether 
froqi an agricultural or other point of view, would 
agree that if a man was to reach the highest point 
in any branch of applied science, he must have 
had the ground-work at the outset, and he must 
also have had a training in research methods. 
Without some such Service as Prof. Thorpe had 
indicated, progress would be limited; but that 
it had been of quite such a limited nature as 
had been stated was, to his mind, somewhat 
doubtful, Certainly in the field of agriculture 
enormous advances had been made — although he 
did not say that the men engaged therein would 
not have been very much better if they had gone 
through some such training as had been indicated. 
His mind was taken back to 84 years ago, when he 
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was in India. At that time there was not an 
agrionltnral chemist in the ooimtry« and there 
were only one or two experimental stations, which 
did little more than grow seed and test different 
varieties of plants. At the present day there was an 
agricultural chemist in every province, and there 
were 160 experimental stations. In addition there 
were a great number of workers in agricultural 
science on the purely chemical side. It was with 
very great satisfaction that he could look back to- 
day and remember that within two years of his 
return home the first agricultural chemist had been 
sent out, namely. Dr. Leather, and his assistant, 
Mr. Collins. These gentlemen had been followed 
by Dr. Mann, who had done splendid work in the 
tea districts, and who had really put the whole 
industry on a chemical basis. Other men had 
followed since in the indigo and other industries. 

He desired to put one point of very great im- 
portance to the author of the paper for his 
consideration. Was it likely that the Indian 
would develop in the line of original research 7 
Would there be such a school as Prof. Thorpe had 
indicated, which would be recruited from India 
itself, and which would be able to dispense with the 
services of scientists from this country 7 He had 
put that question to those who had worked among 
the Indians, but he could not say that he had as 
yet any really satisfactory answer. Every one 
knew how capable the Indian was. Certainly he 
could not be ** fioored *’ in any examination ; 
but the point was would he be able to take up 
research on his own account 7 There had been, 
and always would be, certain briUiant exceptions ; 
but it seemed to him that the time was still distant 
yet when matters of research could be handed 
over entirely to the Indian himself. 

Sir Robbbt Robbbtson, K.B.E., D.8c., F.R.S., 
said it had been borne upon him during his stay 
in India that everything of importance for the 
chemical industry of explosives had been brought 
from a great distance. Ships had brought sodium 
nitrate from Chili, acetone from Canada, sulphur 
from Sicily, and glycerine and cotton from England. 
Those commodities had been worked up under 
the charge of Englishmen into cordite. Since 
then certain advances had been made in regard 
to Indian production. The importation of cotton 
waste had given place to the manufacture of it 
in the mills in Bombay ; and there were projects 
for the production of nitrates in the Qhats near that 
city. There were, therefore, evidences of progress, 
but at the same time there was an enormous 
field for development. He had also been struck 
with the difficulties which appeared to arise in 
regard to the exploitation of any particular Indian 
product. A product which would seem to be 
fairly easily prepared presented insuperable 
difficulties: In many oases the technique was 
known, but there were difficulties of transport, 
isolation, want of workers and so on. He agreed 
with Prof. Thorpe with regard to the neoessHyr 
for seeing that men were trained in methods 
of reseaieh.. It was after that 4hat the diffleultiei 


seemed to him to become very great indeed^ 
because they called into play the need for a class 
of man not plentiful even in this country — he 
referred to that class of man who had been 
thoroughly trained in physical chemistry, and 
who had in addition someknowledge of the treatment 
of constructive affairs. Such a class of man was in 
existence in Germany and played an important 
part in the exploitation of the German chemiosf 
industries. It would be some considerable time» 
he was afraid, before there were large numbers of 
such men in this country, and unless the Indian 
authorities made it very well worth the while of 
those men to go to India, such a scheme as that 
outlined by Prof. Thorpe would, he thought, come 
to a standstill 

Thb Chairman, in calling upon Prof. Thorpe to 
reply, said he would like to quote from memory the 
substance of one sentence in the Report of the 
Commission. In order to justify their proposal for 
an organised service for Chemistry and for other 
sciences in India, they quoted as an example the 
great results which had accrued from the good work 
done since the Government took the wise step in 
1005 of founding a service for Scientific Agriculture^ 

Prof. Thorpb, in reply, said the question had 
been asked whether, in his opinion, it was possible 
for the Indian Universities to supply and recruit ^ 
the service proposed in the paper. He thought 
it was. His experience was a limited one, between 
20 and 30 Indian students having passed through 
his hands, but he thought there was no doubt that 
within a reasonable time, if the research schoo|a 
developed, there was no reason why the service 
should not be self-contained from the Indian point 
of view. He had qualified his remark in the paper 
by saying that for some considerable period of time» 
doubtless, some home training in research would 
be essential for the men who would be capable of 
being recruited in the service. 

With regard to chemical engineers, he regarded 
himself as a chemical engineer in the sense that he 
had been originally trained as an engineer and had 
ultimately become a chemist ; but he did not think 
one could produce in the same man a good engineer 
and a good chemist. He did not know what Prof.. 
Hinohley thought. 

Prof. Hinohlby said he was certain that one 
could. 

Prof. Thorpb said that such a man would be 
almost as high as the angels. He was referring, 
of course, to a reasonable period of time. He dar^ 
say such a man could be produced if he was given 
ten years’ training. > * 

Prof. Hinohlby said he thought such a man 
could be produced in a much riiorter time if he wad 
given facilities. 

Prof. Thobfb said that If any remarks he had 
made had g^ven anyone the ina^msskm that he waa 
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libi, iaily ooinuMiouB of the valuable work Which 
hid done by the Institute of Science at 
^uigalore, he would deslro that that impreftsion 
ihb^ be nmoved at once, because the work done 
that Institute was work of considerable imjior- 
tanoe. His point had been that the two things 
could not be combined in the same institution; 
one could not train men in the principles of research 
in the same institution in which one carmd out 
biganised commercial research such as he had 
eiiggested. 

) 

* The meeting then terminated. 

LA VIE INDUSTRIELLE EN PRANCE. 

Lss Travavx d'Aobandissxkbnt DU Port du 
Havbx« 

Le port du Havre, point de depart principal 
ide la navigation transatlantique fran^aise, a 
Atb I'objet, depuis une . trentaine d'annbes, de 
grands travaux d'extension et d’am^lioration. 
Aprds la crtetion et Tarndnagement de plnsieurs 
bassinB, on a d^id6, par une loi du 11 f^vrier, 
1909, la creation d'un voste bassin de marbe 
conquis sur Testuaire de la Seine, et pr^4d4 d*un 
nouvel avant-port entonr^ d*une digue. Dans 
ce bassin est pr6vu un nouveau quai de marbe 
de 1,000 metres de longueur, pour grands trans- 
atlantiques, et une forme de radoub de 312 metres 
(1,023 ft.) de longueur. 

Les travaux, interrompus pendant la guerre, 
out 4t6 repris depuis, et les parties essentieUes 
on soot aohev6es. Les digues en ma 9 onnerie 
formant renceinte du bassin sont achev^, le' 
quai de mar^e est en service sur la plus grande 
partie sa longueur, et la forme de radoub sera 
pirochainement termin^e. 

Les digues limitant le bassin ont environ 4,000 
metres (4,375 yards) de longueur. Elies ont une 
hauteur totale d'environ 14 metres et so composent 
d’enrochements de 3 grosseurs successives, 8ur< 
months de deux assises de blocs de b4ton, les 
premiers de 80 tonnes et les autres de 60 tonnes. 
Ah-dessus se trouve un mur en mafonnerie. 

quai de mar4e, destin4 4 I’accostage des 
grands transatlantiques, est terminb sur la moiti4 
de sa longueur, sous la forme d*un mur plein. 
O’est ^ quai omnibuS; permettant k marke basse 
raccpstage de navires de 12 metres de tirant d*eau. 
II a 4t4 fondk sur caissons perdus, foncks au moyen 
dp Tair comprimb. 

La seconde partie du quai de mar44, dont la 
constmction vient d'etre entreprise; sera ex4cut4e 
4'une fa^on k la fois plus bardie et phis kconomique. 
Ot quki sera port4 sur des VoOtes lepdsant sur de 
pilierB espacks de 25 mktres (82 ft.) d’axe en’ axok 
la hauteur totale ktant de 29 ni 50 (97 ft.) depuis 
la base de la fdndation jusqu’ati niveau du. qiiai. 
Tu68 piliers et leir Vodtes'sont entikiembnt en b4^» 
ooulk dans des moules jpktalliquer. 'tin pierres 
mhploykes pour ce bktoitf eqp^t des galets de 2 k 
^ cehtimklTes (1 k 4 Inctdl); Chippie pile’'bst 

wODCIce SOT ftt XRHRIt unVUB^QW 


La forme de imdcub est Touvrage ^ idos re- 
iBArqnable du port. Elle a 312 metres (le Idn^eur 
(1,024 ft) et 38 metres (124 ft. 8 inches) deloxi^. 
BQe vient done imm^atement apr^ celle de' 
Liverpool (1,050 ft.) au point de vue'de Is longueur, 
ihaiB celled n’a que 120 ft. de lafgeur. On a 
d'aillenrB ‘pfkvu son allongement de 50 metres 
(104 ft.). H est k noter qu*on achkve, dans le port 
de Toulon (Mediterranee), une forme de 422 
metres (1,384 ft. 6 in.) de longueur. 

Le prockde de construction employk pouf' 
retablisSement de la forme de radoub du Havre 
mkrite d’etre signalk. On a constmit un immense 
caisson en acier, de 345 metres (1,132 ft.) de 
longueur et 60 metres (197 ft.) de largeur, dans 
une fouille protkgke par des batardeaux; Une 
fois le caisson achevk et raidi par une certaine 
masse de bkton, oh a admis I’eau dans la fouiUe k 
marke haute, ot on a amenk par flottege la stmotuie 
jusqu’k sa position dkOnitive. On a continuk le 
bktonnage pour noyer toute la oharpente du caisson 
dans du bkton, puis on Ta kohouk k la profondeur 
prkvue, aprks avoir dkblayk le fond de la fouille 
au moyen d’injections d’air comprimk. Le fond 
et les p5tks de la forme sont oonstituks, k Tintkrieur 
du caisson, par d’kpais revktements en ma^onnerie, 
d’une dizaine de mktres d’kpaisseur totale. 

La forme de radoub pourra servir, altemative- 
ment, de cale skohe et de bassin k flot. Elle est 
fermke au moyen d’un bateau>porte et d’une 
paire de portes busqukes. Le. bateau-porte a 40 
mktres (131 ft.) de longueur, 8 m 50 (28 ft.) de 
largeur et 18 mktres (59 ft.) de hauteur. 

On aura ainsi iftie idke de I’importanoe des 
travaux en voie d’achkvement au port du Havre 
par la inasse (le ma^onnerie mise en oeuvre ; cette 
masse atteint 653,000 mktres cubes (854,000 cubic 
yards), en bkton et ma^onnerie, et I’entreprise a 
(x;oupk jusqu’k 2,300 hommes. 

L’AuTO-PoMPB n’lNCENDIB Somua-Dbouvillf. 

Les Sapeurs-pompiers de Paris viennent 
d’adopter, pour renforccr leur matkriel d’incendie, 
un nouveau modkle d’auto-pompe trks puissant, 
cohstruite par la Soeiktk Somua, et dent la pomps 
est du systkme DrouviUe. 

Les ingknieurs qui ont ktudik cet engin ont 
vonlu foumir aux pompiers les moyens de oom- 
battre les inoendies hniquement au moyen des 
rkserves d’eau naturelles qui peuvent se trouver 
k hue notable distance du lieu du sinistre : d’oh 
la nkcessitk d’une pompe puissante^ posskdant 
un grand rayon d'action et, par suite, une Vitesse 
klevke pour se rendre dans IC minimum de temps 
sur le lieu de I’incendie'. 

En conskquence, le personnel qu’elle transporte , 
doit ktrk protkgk efficacemehtv pendant cee longs 
trajets, centre leS intempkries : sinbn', par les 
temps froids ou pluvieu3^ les hommes se tronVearaieni 
dans de niauvaises oOnditions phyaiqdes an mofment 
d’entrer en actlcm et, aprks s’ktce dkpenaks dans 
la hitte Cont^ le feu, ils eendent» peadknt le retouxC 
ekpokks k oontriOtsr dtf* gram xefrbidlssements : 
de fk rempldi'd^ cmnEssW e Ittikkep i k pbekk 
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Le moteur k esaenoe, do 80-90 h.p., sort auooessiYe- 
ment k 1ft propulsion ^ 1ft voiture et 4 1ft oommftnde , 
de 1ft pompe. Oelle-oi ftspire pftr deux tubulures 
de 0 m 15 (6 in.) et lefo^e pftr six tubulures de 
0 m 10 (4 in.) de diam^tre. 

Toutes les manoeuyies relfttives 4 la pompe 
sont faites d’un poste arridre, qui oomprend les 
commandes suivantes : le levier d'embrayajge, 
le levier de ohftngement d4 vitesse, la commanded 
dee gaz du moteur, les appareils de contrOle du 
d6bit, etc. 

Cette pompe peut d4biter environ 300 m. cubes 
par heure (66,000 gftllcms), 4 la piession de 5 
kilogr. par cent. 0ftrr4 (70 lbs. per sq. inch), et 
136 m. cubes (29,500 gallons), 4 la presdon de 
12 kilogrammes (171 lbs. per sq. inch). 

Lx Salon db la Maohinb agbioolb k Pabis, 

ET LES EsSAIS DE TrAOTEUBS AGRIGOLES A 
GAZOGENES, A ESSONNBS. 

Paris est toujours le aidge des plus importantes 
manifestations relatives 4 Tagriculture et aux 
industries qui B*y rattaohent. Plusieurs Expositions 
de ce genre y ont eu lieu cet hivor, notamment 
le Salon de la Maoiiine Agrioole, organist par 
Tinitiative priv4e aveo Tappui du Miniature de 
TAgriculture. II a eu lieu au Grand Palais des 
Champs-Elys^es, et a compt4 475 exposanta et 
80,000 vifiiteurs payants, oe qui est un record par 
rapport aux ann^es pr6c6dentes. 

Parmi les mAobines fran 9 ai 8 espour la preparation 
desterres, on remarquait le tiacteur Citroen 4 
chenilles souples Kegresse, du type bien connu qui 
a traverse le Sahara, ainsi que le traoteur Bauc^, 
de 10 h.p., utilisable, soit comme traoteur veritable, 
soit comme oharrue automobile. Citons egalement 
le treuil Joya, des Etablissements Agricultural, , 
pour le labourage suivant le systems roundabout, 
aveo 2 c&bles et 2 poulies de renvoi. 

De serieux efforts ont ete faits pour adapter 
les moteurs 4 la marohe au gas oil, ou, de pre- 
ference, au “ gaz des forets,*’ o’est-4-diie au gaz 
pauvre produit sur place dans un gazogene portatif, 
au moyen de bois et de charbon de bois. 

Quatre gazogenes de ce genre ont ete essayes 
offioiellement 4 Essonnes, pres de Oorbeil (Seine-et- 
Oise) : oe sont les marques Etia, Vierzon, Lion 
et Autogaz, oonstruites par des fiimes fran 9 aiseB. 
En outre les Usines Renault, de Billanoourt, ont 
egalement oree un gazogene qui n’a pas ete essaye 
4 oe moment, mais qui a ete expose au Salon, et 
qui oomprend un epuratour de gaz trka oomplet. 
Dans la pratique, il est neoessaiie de fairs demarrer 
le moteur 4 Fessenoe, pour faoiliter la mise en route. 

On attache, en France, beauooup d’interftt 4 
oette question, oar il se perd ohaque annee quelque 
2 millions de tonnes de menus bois et deohets qui 
pourraient donner 500,000 tonnes de oharbon de 
bois, utilisables dans les gazogenes fixes ousur dee 
automobiles 4 gazogenes, camions ou tcaoteurs 
agriooles. 

dtons encore, oomme maohines interoBsantes . 
ayant figure au Sidon de Paris, les oharrues brabants 
doubles des Etablissements Bajao, Huaid, Savacy, 


les.treuils eieotriques de labourage de la Societe 
generals agricole, les arraoheuses de pommes de 
terra Meiichar, les arracheurs-decolleteurs de 
betteraves Degremont, les materiels de vinification 
BiabiUe, Simon, Marmonier, etc. 


TRADE OF CHINESE TURKESTAN 
WITH INDIA. 

The annual report by H. M. Consul-General 
at Kashgar on the trade of Chinese Turkestan 
in 1922-23 draws attention to the lack of foresight 
and enterprise displayed by traders in regard to 
fostering and stimulating their markets. Instead, 
they have been inclined merely to import each 
year the commodities which fetched the best 
prices the year before, regardless of whether the 
market could stand it or not. This tendency 
has been the more regrettable in that the tre- 
mendous difficulty of the route via I^iadakh and 
the limited amount of transport available render 
/t particularly important to study the Hsinkiang 
market carefully and only import commodities 
which are both carriable with a minimum of 
deterioration and certain of a relatively unlimited 
market. The difficulties and dangers of the 
Karakoram route, are well known ; suffice it to say 
that no other trade route in existence crosses 
such high passes or runs for so many weeks across 
mighty glaciers, through precipitous gorges and 
along breakneck ledges among some of the highest 
mountains in the world. The total number of 
ponies and camels plying on the route is estimated 
at 2,000 ; even if the carrying trade were in a 
healthy state this would not nearly enough; 
as it is, however, most of the carriers are insolvent 
and entirely in the hands of the Hindus. The 
latter, shortsightedly, lend the carriers money 
on unfavourable terms and exact repayment 
in the shape of retransport' of goods ; the carriers 
who must get cash from somewhere to feed their 
animals, accept two or three times the amount of 
goods their ponies can carry and take it along 
the road in instalments, on what is known as the 
**dubko” system. This causes them to fail in 
carrying out their contracts within the specified 
time, whereupon they become liable for damages 
to the Hindus and thus still deeper in debt to the 
latter. The effect on the carrying trade, and 
therefore on the trade in commodities, h very 
bad, while certain Hindus profit individually 
by getting their consignments carried by their 
debtors at cheap rates, the carriers' ponies die Uke 
flies on the road from overloadingandunder-feeding, 
consignnmts are frequently left for months 
by the roadside, and the number of ponies avail- 
able for the increasing trade steadily diminishes. 

It would be a pity if an unrivalled opportunity 
for capturing the Hsinkiang market for some years 
to ootne were lost owing to disorganisation of 
the carrying trade on the main Indo-Gentral Asian, 
route, ivmt before the Russian revolution the 
Tsarist Government was energetically devblopiDg'' 
the trade betwy* «fF^l^iai;ia and Southern 
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kiang, and bade fair to eliminate the Indian meroh- 
ante altogether. With their railhead at Oeh ohly 
eight days march from Kashgar and with only 
one pass to oroes, the Russian traders had aft 
enormous advantage over their Indian iiyals« 
and this advantage was further increased by the 
establishment at Kaidigar of a branch of the (State 
aided) Russo-Asiatic Bank. Now, however, all 
is changed ; nothing comes from Russia but small 
driblets of Andijan silk and velvet from Tashkend ; 
industry, trade and agriculture in Transoaspia 
are alike completely disorganized, to an extent 
which may be gauged from the fact that whereas 
before the Revolution Ferghana expoi*ted a quarter 
of a million tons of cotton to European Russia, 
now it has to import from Kashgaria what little 
eotton it can affoi^ to pay for. As the trade with 
China Proper is on a small scale and is chiefly 
confined to commodities used by the Chinese, 
Kashgaria is obliged to depend on India for many 
quasi-necessaries such as cotton piece-goods » 
dyes, tea, sugar, etc., which formerly came from 
Russia. By stimulating the export trade ot 
Hsinkiang, which is capable of considerable ex- 
pansion, a much greater volume of imports could 
be paid for by exports than at present. Moreover, 
large profits are to be made by re-export of the 
above-mentioned commodities to Russian Turkestan 
which can stUl pay in gold, furs and jewellery for 
a limited quantity of such imports. Mention 
may be made of the route via Tashkurghan, the 
Baroghil Pass and Chitral, which during the last 
two or three years has been used to an increasing 
extent as an alternative to the Leh route by Indian 
traders. 


ECONOMIC CONDITION OF HAYTI. 

In his recent report on the economic and financial 
conditions of Hayti H. M. Consul and Gharg4 
d’Afiaires at Port-au-Piinco states that Hayti 
stands to day upon the threshold of a new economic 
phase in its history. How far this will prove to 
be a phase of progress and prosperity will depend 
largely upon the realisation of the objects of the 
Hay tian -American Convention of 1915. The 
old Hayti with its frequent revolutions has been 
replaced by a new Hayti where security of life 
and property is assured by a well-organised and 
disciplined gendarmerie. The stabilizing of Hay- 
tian* currency on a gold basis in a fixed relation 
to the American dollar has banished currency 
speculation and inflation with their attendant ills, 
and has opened the way for legitimate com- 
merce. The inhabitants are now free to devote 
themselves to agriculture and to develop and 
profit by their country’s undoubted natural re- 
sources. It is generally agreed, however, that no 
great development is pdssible without irrigation 
work and improvements in the means of transport. 
This requires capital, and as there is no capital avail- 
able in Hayti, it must^ obtained from abroad,, 
either by means of a foreigtf 4oan or forei^m invest- 
ment. If therefore Hayti desures "development. 


it has no other choice but to encourage foreign 
co-operation by guaranteeing to intending foreign 
investors equal opportunities with its oitisehs 
before the law and legal facilities for the ownership 
of land for bona fide agiiculturiil, industrial, 
and commercial enterprises. 


GENERAL NOTES. 

Early Chinbsb Soulptubb. — ^The Victoria 
and Albert Museum has acquired a magnificent 
life-size Chinese statue in dark grey limestone. 
The figure represents the Buddha Amida seated 
cross-legged. Behind the head is a large circular 
halo, decorated with elaborate floral designs 
of a type derived from Indian Gupta sculpture^ 
retaining considerable traces of colour on the 
surface of the stone. The statue, which is 
a characteristic example of the great Buddhist art 
of the T’ang dynasty (618-906 A.D.), is probably 
the finest piece of Chinese stone ^ulpture that 
has yet reached this country. It is temporarily 
exhibited on the staircase leading to Room 62, 
just to the right of the main entrance. 

Industrial Disputes. — From a statement made 
in Parliament on behalf of the Ministry of 
Labour it appears that the working days lost 
through industrial disputes in Great Britain and 
Northern Ireland in 1919, 1920, 1921, 1922, and 
1923 numbered, approximately, 35 millions, 26| 
millions, 86 millions, 20 millions, and 10 J millions, 
respectively. For the months of January and 
February, 1924, the corresponding figure was over 
1,. 300,000. The foregoing figures relate only to 
days lost at the establishments where the disputes 
occurred, and no figures are available as to days 
lost at other establishments. Disputes involving 
less than 10 workpeople, and those lasting less 
than one day are not included in these figures, 
unless the aggregate duration (t.e., the number of 
workpeople involved multiplied by the number of 
working days) exceeds 100 days. 


MEETINGS OF THE SOCIETY. 


Indian Seotion. 

Monday June 30, at 4.30 o’clock, — J. C. 
French, I.C.S. “ The Art of the Pfil Empire 
in Bengal.” The Right Hon. the Earl 
OP Ronaldshay, G.C.S.I., G.C.I.E., will 
preside. 

Dominions and Colonies Section. 

Monday, June 16, . at 4.30 o’clock. — 
C. V. CoRLESS, M.Sc., LL.D., ” The Mineral 
Wealth of the pre-Cambrian in Canada.” 
Sib Richard Redmayne, K.C.B.. M.So., 
M.In8t.C.E., M.I.M.E., M.I.M.M., F.G.S., 
Chainnan Governor, Imperial Resources 
Bureau, will preside. 
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NEXT WEEK. 

Monday, 10th June, at 4.30 p.m. 
(Dominions and Colonies Section.) C. V. 
CoRLESS, M.Sc., LL.D., “The Mineral 
Wealth of the pre -Cambrian in Canada.” 
Sir Richard Redmayne, K.C.B., M.Sc., 
M.Inst.C.E., M.I.M.E., M.LM.M., F.G.S., 
Chairman -Governor of the Imperial Re- 
sources Bureau, will preside. 


DOMINIONS AND COLONIES SECTION. 

Monday, 2nd June, 1924. Rt. Hon. 
Viscount Milner, K.G., G.C.B., G.C.M.G., 
in the Chair. 

A paper on “ The Mandate System and- 
the British Mandates,” was read by The 
Rt. Hon. Sir Frederick Luqard, British 
Member of the Permanent Mandates Com- 
mission, League of Nations. 

The paper and discussion will be published 
in a subsequent niunber of the Journal. 


PROCEEDINGS OF THE SOCIETY. 


EXTRA MEETING. 

Monday, May 6th, 1924. 

:SiR Herbert Jackson, K.B.E., F.R.S., 
in the Chair. 

The paper read was : — 

PHOTOGRAPHY IN SCIENCE, IN- 
DUSTRY AND MEDICINE. 

By T. Thorne Baker, F.R.P.S. 

(Director of Research, Imperial Dry Plate Co. Ltd., 

^ • Research Laboratories). 

The attempts of early experimenters to 
“ fix ” the ephemeral image of the camera 
• obscura were undoubtedly actuated by 
motives of art ; the possibility of such an 
accomplishment having vast scientific 
applications was certainly never foreseen in 
those early days, ahd I doubt if to-day more 
than an insignificant fraction of the general 
public realizes how this great science is 
wrapt up with their everyday life. 


through four great stages. The first 
embraced the hopes and the theories and 
attempts of men to imprison the image 
of the camera obscura, from the time of its 
description by Leonardo da Vinci to the 
early work of Ni6pce. The silhouette and 
positive impressions on metals represented 
a second stage, which might be said to 
have continued in its gradual development 
throughout the early days of the wet plate. 
The dry plate, due to the historic work of 
Dr. Maddox and others of that time, 
introduced a third phase which saw slow, 
but astonishing development. The fourth 
stage, in which we find it to-day, began when 
trained scientific men began to concentrate 
their attention and research upon not only 
the imderstanding of the photographic 
processes in use, but upon their possible 
applications to various branches of com- 
mercial and scientific work. In this stage 
there was, of course, the discovery of the 
X-rays in 1896, which has been responsible 
for photography playing an enormous 
part in medical work, and more recently 
in the solution of some of the most vital 
problems of physical chemistry. 

It would be quite impossible within the 
limits of a single lecture to give any detailed 
account of the very large number of industries 
which at the present time are either 
directly or indirectly dependent on 
photography, but I hope to be able to 
present a few selected instances of general 
interest in which this great science is 
playing a part. 

We might, with advantage, devote r few 
moments to consider what, in the art itself, 
has contributed to its pre^nt high state 
of efficiency. We know for example, that 
photographs can be obtained with a ten- 
millionth part of a second’s expbsure ; 
that the aeroplane surveyor* can take 
photographs through mist of laildacapes 
almost invisible to the eye ; that a microbe, 
a twenty-five thousandth of An inch long can 
be magnified two hundred million times in 
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area and that its photograph produced in, 
ultra-violet light will reveal a remarkabic^ 
amount of that exquisite structure on 
Nature’s part that the eye of man will 
never see unaided. We can make sensitive 
plates or films which vary in speed by a 
thousand times, and turn them out with 
surprising uniformity and mechcuiical 
perfection. 

In other words, the plate chemist has 
learnt the secret of the sensitiveness to* 
light of silver bromide; he can produce 
an emulsion in gelatin of this unique sub- 
stance which shall have a predetermined 
size of grain, of contrast giving power and 
rapidity. He can make it sensitive to all the 
colours of the spectrum, to the invisible 
infra-red and ultra-violet rays, to the X-rays 
and shortest wave motions produced by 
radium. 

The progress of photography has been 
largely due to the extension of the colour- 
sensitiveness of the photographic plate. 
The slide on the screen shows a photograph 
in natural colours of the spectrum of arc 
light produced by the diffraction grating. 

In this familiar spectrum we see, roughly 
speaking, three regions of colour — ^blue, 
green and red. The light of those colours 
is caused by wave-motions in the ether 
which vary in wave-length from 4 ten 
thousandths of a millimetre to 7 ten- 
thousandths of a millimetre, from crest 
and crest as it were. Photographers dealt 
for years mainly with these visible colours 
of which only the violet and blue affect 
an ordinary plate, and twenty years’ 
continual labour was devoted to making 
silver bromide more sensitive to the green, 
yellow and red rays. But let us see now 
in the next slide, the enormously increased 
range of wave-lengths with which we deal 
to-day; it is this extension in range with 
which photographic progress is so intimately 
associated. Here we find radiations of 
wave-length as short as one ten -thousandth 
of a millimetre only, the shortest characteris- 
tic radiations excited by X-rays in the 
elements, ranging through that region, 
recently discovered, where the X-rays 
themselves begin to overlap, or merge into 
the ultra-violet, and extending from the 
ultra-violet through the visible and infra- 
red spectnun to the waves that we know as 
hea^ and — stj]l f^urther on — as “ wireless.” 
ThdS the wondOitjf^ of colour which 

nature ^as allowed the human eye to see is 
only a i^re fraction of the vast range of 


wave-lengths to which the photographic 
plate is susceptible, which extends from 

o 

less than one Angstrom unit to a wave* 
length of at least 50,000 A.U. 

The photography of the ultra-violet 
has proved of the utmost importance ; it' 
.has perhaps even paved the way to the 
production of the food and power on which 
future generations will depend. Take as. 
an example the production by means of 
light of synthetic formaldehyde and sugar,, 
with which the names of Dr. Moore and 
Professor £. C. C. Baly are intimately 
associated. Under the stimulus of 
ultra-violet rays of certain wave-lengths 
the waste gas of the atmosphere^ 
carbon dioxide — ^will react with water to 
give formaldehyde which is further 
converted into reducing . sugars. The 
measurement of wave-lengths chosen must 
be done with the aid of photography,^ 
which has thus directly assisted Prof. 
Baly and his colleagues to probe the secret 
of vegetable life and to reproduce in the 
laboratory the actual life processes of 
plants. One has only to carry the work 
further and to produce on a commercial 
scale starches and sugars which on fermenta- 
tion can be converted into alcohol, and the 
production - of power from the enormoua 
quantities of waste gases in the atmosphere 
becomes a thing of possibility. 

There is an old story of Bunsen and 
EarchhofE looking at a fire at Mannheim 
through an early spectroscope, in which 
quantities of strontium had imparted to 
Uie fiames a characteristic red colour. The 
philosophers were made to wonder whether 
it might be possible to recognize a substance 
by the nature of the light emitted at far 
greater distances. As we know, spectro- 
photography has since those early days not 
only told us the nature of the constitution 
of the sun and of immense numbers of stars 
but has enabled us .to calculate the velocity 
of celestial bodies and has opened up an in- 
exliaustible pathway into the unknown,, 
while spectrum analysis by photography 
has reached a state of extraordinary 
precision, and has become widely adopt^ 
in the laboratories of both research and 
industry. 

If the light from an electric arc or spark 
be examined with the spectroscope, super- 
imposed over a more or less even band of 
colour are bright lines, due to radiations 
caused by the change of orbit of the electrons, 
revolving round the positive nuclei of the 
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^toms. The slide on the screen shows 
a photograph of the electric arc,, the poles 
of which have been brushed with a solution 
of lithium chloride. In modem forms of 
■spectroscopic cameras, or spectrographs, the 
ultra-violet region is usually included with 
the visible region, and a scale of wave- 
lengths is photographed on each negative 
•contiguous to the spectrum, so that the 
'principal lines can be easily identified. Such 
a camera is seen in the next slide, while 
we next see three spark spectra, the 
oscillatory spark discharge taking place 
between electrodes of aluminium, iron 
and tungsten. 

As a means of rapid chemical analysis by 
measuring the wave-lengths of the principal 
linos, the spectrograph is unique, especially 
as it indicates such' excessively minute 
quantities. The constituents of London 
tap water can be identified from a single 
drop of the water placed on the electrodes of 
the spark gap, though it contains only the 
three thousandth part of a grain of solid 
matter. Minute traces of zinc in the 
venom of the cobra have been detected 
in a similar way, minute quantities of 
nickel in fats, traces of mercury in explosives, 
and HO on. 

A great deal of information has been 
obtained in the realms of organic chemistry 
•by photographing the shape of the absorp- 
tion curves of substances, particularly in 
the ultra-violet region. Examples of visible 
colour change are seen in the two next 
slides. These are spectrogranis taken with 
a neutral grey wedge placed in front of the 
spectroscope slit — tliis has the effect of 
producing an image at any point along the 
spectrum corresponding to the degree of 
transparence of the substance under 
oxamination. Thymol blue, for instance, 
is ordinarily a yellow dye, the absorption 
curve of which is now seen ; a minute trace 
of alkali turns the dye indicator pink, when 
its colour as analyst by the spectrograph 
appears as seen in the lower spectrogram. 
The next slide shows a similar chemge in 
bromo-cresol purple. 

■ Where the “ coloiur ” is invisible, that is 
to say, the absorption band is in the ultra- 
violet, it may be measured in various ways 
with the ultra-violet spectrograph. I will 
show one typical example made by Drl 
Judd Lewis, who has already described his 
methods before the Society. The result of 
these series of exposures is to obtain data 
which give the shape of the absolrption curve 


of a solution and the study of these character* 
istic shapes has given an immense 
amount of new information to the organic 
chemist and to the physicist. 

In the case of a line spectrum, in which 
the relative brightness or intensity of the 
various lines is different, the neutral wedge 
has been recently used to measure photo- 
graphically the comparative strength of the 
lines. 

The effect of photographing a line 
spectrum through the wedge is seen here, 
and you will notice that the stronger lines 
are of greater height. This height does not 
depend on the brightness of the lines only, 
but upon the characteristics of the photo* 
graphic plate used ; Professors Nicholson 
and Merton have done some valuable work on 
the intensity and distribution of spectrum 
lines in this way. 

Another instance of the applications of 
spectro -photography may be seen in a 
series of photographs of a wireless trans- 
mitter spark ; here we see that a change in 
wave-length caused by tuning with 
inductance alters the characteristics of 
the si^ectrum in an entirely different manner 
from that caused by tuning with capacity. 
The wave-length of the wireless radiation 
or spark frequency is exactly the same in 
the case of the two lower spectrograms^ 
yet the character of the lines is entirely 
different. 

* You will thus see that the photography of 
the spectrum has many fields of application* 
They are, indeed, so numerous that it is 
impossible to give more than a few indica- 
tions of them in the time at our disposal. 

A short accoimt of some of the modem 
research work on photographic chemistry 
becomes necessary here to show how 
diverse characters of plates can be prepared 
to deal with the varied subjects- which I 
shall briefly refer to presently. 

The sensitive fihn of a photographic plate 
is prepared by emulsifying silver bromide 
in gelatin. The precipitate at first formed 
consists of minute crystals of silver bromide. 
These crystals are too small to be seen as 
such even at a magnification of ten or 
fifteen thousand diameters, l^ey rapidly 
incre^ in size, however, when they are 
seen to consist chiefly of flat tiiangles and 
hexagons. We shall see in the next three 
slides this progress of growth. The first 
shows the silver bromide at an early stage ; 
the second at a later stage ; the third shows 
the grains of the 'fasteidt platesr yet made. 
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'Now the general difference between the 
slow plate used for photo -mechanical 
reproduction and the rapid plate used for 
recording purposes, lies in the difference 
in crystal dimensions.^ As we have seen 
the size and sensitivity of the grains can 
to-day be controlled with remarkable 
acciuacy, so that the plate maker is able 
to produce — ^for various purposes — a wide 
range of plates var 3 dng a thousand times 
in speed, and at least ten times in density- 
giving power. 

We can, as you know, render the plate, 
ordinarily ^nsitive to blue-violet rays 
alone, sensitive to various parts of the 
spectrum— to green, yellow, red, infra-red 
or ultra-violet. This is done in the case of 
visible colours and the infra-red by means 
of dyes, which make the silver salt absorb 
the rays required to affect the plate, and in 
the case of the ultra-violet and X-rays by 
modifying certain physical characteristics of 
the emulsion, which presumably has the 
same effect. 

The next slide shows three types of plate 
— ^the ordinary one, sensitive to blue-violet, 
and two types of so-called pcmchromatic 
plate which are affected by rays throughout 
the entire visible spectrum. Photography 
in the extreme ultra-violet is a more difficult 
problem, as the gelatin vehicle used to carry 
the silver bromide is strongly absorbent. 
Plates are, however, made commercially 
which will record admirably up to 1,800 
A.U., and much valuable work has • been 
done with them. A great deal of attention 
has been devoted to plates specially sensitive 
to X-rays, and, as we shall see later, they 
have played an important part in radio- 
graphic progress. 

There are other matters to be considered 
in scientific work. The size of grain has 
often to be exceedingly small in order to 
obtain sufficient resolving power. One of 
my colleagues in the Imperial Dry-Plate 
Research laboratoiy, Mr. L. F. Davidson, 
has recently obtained photographs of the 
silver bromide or 3 rstals in the actual progress 
of development, at a magnification of 
15,000 diameters, and those have shown that, 
under certain conditions, the exposed 
orystals burst during the process of reduction, 
and throw off " shoots” whereby they join up 
with adjacent orystals and form large grains 
which entirdy prevent the fine defoition 
required for .dssses of work. An 

ag^omerate gtain ' 5topose(j of orystals 
which, on d^vdopment, have joined up by 


extrusion, is sc^n in the dkle now on the 
screen. 

A vast amount of fresh information 
regarding the sensitive film, its preparation 
and its behaviour, has been cleaned during 
the past three or four years, a large pro- 
portion of which has been due to the 
application to photography of ilsel/ in the 
form yof high-power photo-micrography. 
This brings us to the field of miscroscope 
work, in which photography to-day plays 
so eminent a part. 

At a symposium of the Faraday Society 
held in l^ptember, 1920, dealing with the 
microscope, Mr. S. Whyte set forth in a 
few words some of the uses of miscroscope* 
in engineering works; by its^eans inherent 
defects in steel are discovered ; troubles 
arising through bad ingot pouring, faults 
arising in the forging or stomping of steel, 
and so on, are detected with its help. In 
fcK:t the microscope, with its auxiliary, the 
camera, is to-day an essential part of the 
average engineering works equipment. 

On the occasion of this meeting. Sir 
Robert Hadfield suggested that one of the 
objects we ought to have in view should 
be to obtain increased knowledge from 
examination at higher magnifications, that 
is tp say, 5,000, 8,000 and still higher. 

That was less than four years ago. A 
few weeks ago a photo -micrographic 
apparatus, designed by Mr. N. P. Chopra, was 
eumounced, which permits of magnifications 
of 25,000 diameters or more — over 
600,000,000 times in square measure. By 
Mr. Chopra’s courtesy I am able to show 
two photographs of his apparatus and one or 
two specimens of his hi^-power magnifica- 
tion work. 

An interesting industrial use of the 
microscope, employed in rather a novel 
manner, is illustrated in the next slide. Herp 
we see two photo-micrographs token of 
thm sections of wood, which is being aged or 
seasoned by a new process that is giving 
excellent results in about 9 days against 
several months or even years. A long 
series of these photographs were token at 
intervals of ten minutes, and were then 
printed on cinematograph film and projected 
as a motion picture. Projected at the rate 
of sixteen pictures a second, the whole 
nine days’ process of seasoning is seen 
within 81 seconds. Many industrial 
processes are being dealt with in this way, 
and, as you can understood, the advantage 
of watching a slow chemical or ph 3 n 9 ical 
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process take place at high-speed is of the 
utmost value. 

Opposite to such a process is the slow 
motion picturo, which analyses an action 
too rapid for the eye to follow, so that it 
can he followed at leisure. Photographs 
are taken for this purpose at the rate of 140 
a second, sometimes more, md are 
reproduced at the usual rate of sixteen a 
second. A movement which actually lasts 
a tenth of a second thus appears to have a 
duration of nearly a whole second. The 
application of this type of photography 
has been found of considerable value in 
certain industries, where men or women are 
engaged in some manual operation requiring 
dexterity. The output of one worker may 
be much lower than that of another, due 
to some laek of skill in manipulation. By 
taking a slow motion photograph of the 
operator at work, the reason of this lack of 
dexterity is usually revealed and can be 
made good. 

Messrs. Path4 have very kindly prepared 
a new film of this type for me to show 
to-night. It is preced^ by a short slow- 
motion picture of animals jumping ; the 
industrial picture shows rivetters at work 
in a shipbuilding yard. 

A good deal of work is being done on the 
slow-motion camera to-day. In order to 
take pictures at the rate of 128 a second, the 
actual exposure miist only be l/272nd of a 
second, and in the Bell and Howell ultra- 
rapid mechanism the weight of the moving 
vane or shuttle which regulates the exposure 
has been reduced in weight to 70 grains. 
A flexible shaft enables the mechanism to be 
driven by a handle some distance away from 
the camera, so that all vibration is avoided, 
although the peripheral speed of the main 
shutter is several miles a minute. 

The speed of recording is very much 
greater than this in the case of rapid 
cinematography, and photographs have been 
secured as many as 5,000 per second 
for scientific research. 

These photographs are of quite a different 
type to those which have solved certain 
physical problems, of which Prof. Boys’ 
pictures of the flight of bullets and Prof. 
Worthington’s records of the initial stages of 
splashes, and so on, are examples.. The actual 
exposure giveix in some of these cases has 
been that of the spark discharge of a Leyden 
jar, lasting less than one millionth of a 
second. Prof. Boys actually reduced his ex- 
posures to the ten-millionth'partof a second 


in photographing rifle bullets travelling at 
the rate of 1,000 miles an hour. 

The fact that a light impact lasting one 
ten -millionth part of a second can so alter 
the sensitive grains of a photographic 
emulsion as to render them developable 
brings us to the modem ultra-rapid plate 
which is constantly finding more further 
practical applications. 

The preparation of the “ fastest ” plates 
depends, to a large extent, on the purpose 
for which they are required. The action 
of light, presumably in causing an emission 
of electrons by photo-electric effect, can 
only take place when light energy is absorbed. 
It is thus necessary in dealing with ultra- 
violet light to use a silver bromide emulsion 
the opacity of which to ultra-violet is a 
maximum, but care has to be taken also 
that the grains of silver bromide have 
reached their maximum sensitivity irrespec- 
tive of their selective absorption. 

Plates specially sensitive to ultra-violet 
have recently been used^ for ordinary 
photography with a new lens I have designed, 
made with quartz, corrected by a component 
lens also transparent to ultra-violet. With 
such a combination it is possible to reduce 
the time necessary to take a photograph 
to one fifth of that required at present ; 
modern plates of a speed of 600 H, & D., 
thus have the effect of a speed of 3,000 
H. & D., and some entirely new possibilities 
may be opened up in this way. As an 
instance of what may be done in just a 4 
ordinary way I will show a snapshot taken 
with this lens in an ordinary room lighted 
merely by a couple of incandescent gas 
burners. 

A most important commercial application 
of the very sensitive plate has been recently 
developed in aerial survey work. During 
the war a great deal of thought and experi- 
ment was concentrated on the problem of 
photography from the air, and immediately 
afterwards the methods that had been so 
successfully worked out were applied to 
practical peace-time purposes. Much of 
the map-making and survey work of the 
future win be done by aerial photography | 
it is finding extensive use in the survey of 
ground for road transport, and for recor^qg 
the development of the land by railwa 3 r 8 , for 
studying the congestion of harbours and 
aiding the architect in factory construction* 
This year entirely new applications are to be 
made. One of these is to illustrate, for the 
education of ohiMren, various geographical 
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.torms which are not easy to visualize in, 
the ordinary way, such as delta, miasma, 
meander and so on ; no geography book 
could possibly give the student the admirable 
grasp of the significance of such terms 
which is given by the birdseye view of the 
aerial photograph. Another is to illustrate 
for science students the works process as it 
exists, and not as the present-day text- 
book has usually to describe it with entirely 
inadequate sketches and plans. 

We can perhaps get a better idea of the 
potentialities of this branch of photography 
by briefiy studying a few actual examples, 
which have been kindly lent me by Messrs. 
Aerofilms, Ltd., of the London Aerodrome, 
Hendon. 

Great assistance has been given to aerial 
photography by the advances made 1% 
sensitizing plates for the green and red rays, 
which enables the use of a yellow or red 
colour screen in front of the lens to cut out 
the large amount of ultra-violet and blue 
rays reflected from the particles of atmos- 
pheric haze and so to secure clear definition. 

Let us turn now from the recording of such 
extensive subjects to the more delicate, 
but equally important uses of photography 
in electrical and physical science. 

As a first instance we might take the 
oscillograph — an electrical instrument which 
r8sp>onds to minute currents and causes 
the fine wires placed in a magnetic field to 
become displaced, a tiny mirror attached 
to the wires throwing a spot of light 
on to a travelling photographic film, so 
that it can record actual wave -forms of 
electric currents and other vibratory 
systems. Another form of instrument is 
the Einthoven galvanometer, which we 
see on the screen ; a silvered quartz fibre 
is placed , in the magnetic field, and it is 
used as a minute shutter which stops the 
passage of a pencil of light directed upon a 
falling plate, placed in the apparatiis you 
see here. The change of potential caused by 
muscular contraction is made to influence 
the galvanometer, and the movements due 
to the currents are recorded on the plate. 
Electrodes are placed upon the skin of the 
patient, three ' so-called leads ” being 
recorded, from right arm . to left arm, right 
arm to left leg and left arm to left leg. 
Such a record you now see, as made with 
the Cambridge andj^aul caidiograph. This 
is of the normalihea^/ i|;he next slide shows a 
case of auricular the next a record 

of a dog un49r an ansesthetic, and in the 


next slide we see a cardiograph recorded in a 
consulting room half-a-mile away from the 
patient, the currents being transmitted over 
the ordinary telephone line.. The examina- 
tion of a patient by joint telegraphy and 
photography opens up rather m astonishing 
field of possibility ! 

The Einthoven galvanometer was used 
more than ten years ago to record wireless 
messages upon a travelling band of photo- 
graphic paper. As may be imagined, the 
photograplidc recording of these electrical 
instruments has very numerous applications, 
far more than one could deal with on the 
present occasion. 

A recent innovation in this direction is 
worthy of mention ; it is Mr.* J. H. Powell’s 
radium capsule,*** used as a very sensitive 
recorder where there is very 'little power- 
to operate the recoriling mechanism ; 
instead of using a recording pen or stylus to 
trace a record, a small brass capsule is 
fitted to the moving part, at the closed end 
of which is a small speck of radio-active 
material ; at the opposite extremity a 
small aperture allows the radiations to fall 
in a . parallel beam upon photographic 
paper. 

Another instance of photographic record- 
ing is the sonometer recently devised by 
Professor Low, a diagram of which you 
now see. A pencil of light is deflected by a 
diaphragm which is vibrated in accordance 
with the sounds impinging on it, and a 
fine spot of light makes its record upon a 
moving plate or band of sensitive paper. 
The definition is very fine indeed, as can be 
gathered from the results we shall now see. 

This instrument has wider applications 
than the analysis of vocal and musical 
sounds ; it can be used in engineering work 
for such purposes as testing periodic errors 
in geared machinery, and has indeed been 
called the ** stethoscope ” of the engineer. 

' High-speed plates are, of course, essential 
for much astronomical and meteorological 
work. Through the courtesy of Mr. Dobson 
I am able to show two excellent records of 
meteors in flight, taken on extremely rapid 
plates which have been slightly fogged by 
preliminary exposure to light in order to 
overcome the inertia of the sensitive 
emulsion. 

If we look at the curve connecting exposure 
with denesty in a photographic negative, 
we see that there is a period of exposure 

* Journal of Scientific Instruments, 1, rii., 
205. 
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during which a minimum amount of light 
has no effect, and that for the first active 
period of the exposure the density obtained 
is insignificant. After this period, additionid 
exposure gives rise to a more or less steady 
increase in density. The plate is sufficiently 
light-fogged just to overcome this inertia 
period. Then any additional light from the 
meteor will be added to this effect, and oh 
development it will be recorded by useful 
density. Professor Lindermann and Mr. 
Dobson utilized this effect with marked 
success, and found that the star track 
came out clecuest when the fogging could 
just be seen. 

To effect a measurement of the height 
of meteors, two similar cameras were set 
up 5 kilometres apart pointing to the zenith, 
and oriented so that the edges of the plates 
were parallel to the base line. 

The necessity of changing the plates by 
hand throughout the night was avoided by 
means of an automatic changing device 
controlled by electric contacts in a lock. 
The camera could be opened and shut at 
any pre-arranged time as the wheel of the 
fo<^ plane shutter was provided with two 
stops which engaged with the armatures of 
two electro -magnets. 

To obtain the speed of a meteor, a 
revolving sector driven at a constant speed 
was fixed over the lens of one camera ; by 
this means the track of a meteor is seen to be 
broken at regular intervals, and in this way 
the velocity can be measured. 

The slides show two photographs of an 
unusually bright meteor ; the trcusk was so 
long that neither the beginning nor the end 
is on the plate. The height when it passed 
overhead was 83^ km., and its velocity 
35^ km., per second. 

A further interesting example of the 
uses of extreme speed plates is for the study 
of various industrial conditions of working, 
about which much more information is 
being demanded by those interested in 
industrial hygiene. 1 will show a couple 
of photographs taken tmder very adverse 
conditions of lighting, recently obtained 
in coal mines. Such photographs have 
been almost impossible to obtain until the 
recent advance in the speed of plates was 
achieved a year or two ago. 

The dide now on the screen shows an 
example of the application of photography 
to radioactive phenomena. It shows the 
bombardment of a nucleus of an atom by 
an alpha particle of radium and illustrates 


the actual breaking off of a hydrogen atom' 
and thus shows the transmutation of as 
element. It was the first successful 
photograph abtained of an end-on collision 
after 21,000 attempts. ' 

A branch of photographic work that is 
attracting some attention just now is the 
telegraphic transmission of pictures. It is 
not long since you had at this Society M. 
Edouard Belin, the French inventor, who 
has devoted a great deal of time since 
about 1904 to this fascinating subject. 
He showed some remarkably good results 
of photographs transmitted by his appeu^atus 
and I hardly think I need enlarge on the 
merits of his system on this occasion. It 
was Professor Kom who really inaugurated 
commercial photo -telegraphy, in 1907, with 
his selenium apparatus, with which many 
portraits were telegraphed from both Paris 
and Manchester to the Daily Mirror office 
in London, and were published in that 
newspaper. This was followed subsequently 
with an apparatus of my own, which was 
in constant daily use for upwcuds of two 
years, and as far back as 1912 I showed, at 
the Royal Institution, an experimental 
picture sent by wireless with this appauratus, 
in the days l^fore the modem valve had 
been developed. 

I think a great many people must have 
wondered why these familiar telegraphic 
pictures suddenly ceased to appear. The 
truth is that the cost of a long distance 
telegraph or telephone line had proved 
altogether prohibitive. I hope that before 
very long a new system will be at work, on 
a r^ly commerce scale, in which the time 
of transmission, by either metcJlic line or 
wireless, has been reduced to 2} minutes ; 
the system is entirely automatic, and for 
wireless work the difficult problem of 
synchronising the sending and receiving 
instruments has been entirely eliminated ; I 
cannot unfortunately, say more about it 
at the moment. 

An example of a telegraphed photograph 
is seen on the screen which was transmitted 
from Manchester to London on a metiJlio 
cirouit. 

I do not propose this evening to touch on 
the very important matter, of general 
illustration. That the photographic procesii 
is involved in practically every printed 
illustration in the world’s peridicals is 
well-known. There are new methods 
printing which are rapidly developing — 
rotary lithographic, ofibet and rotogravure^ 
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which make it possible to produce really 
high-olass illustrations on the cheapest of 
papers at a remarkable rate. It would 
be impossible to attempt to do justice to any 
one of these processes on the present 
occasion, but I should like to point out how 
much recent photographic progress has 
contributed to their success. A great deal 
of most valuable research has been carried 
out by Mr. A. J. Bull and his colleagues, at 
the Bolt Court School of Photo-engraving, 
and the art of half-tone engraving and 
photogravure has bcJen reduced very much 
to an exact science instead of remaining as 
it was a few years ago, a matter more or leas 
of individual skill guided by intuition emd 
long experience. 

Photo -engraving is one of the greatest 
and one of the most successful applications 
of photography, and it is one which touches 
every one of us to-day, as a world devoid 
of illustrations • would render modem 
business impossible and would indeed be 
unimaginable. 

We come finally to the field of X-rays, in 
which photography has not only developed 
a science that has proved of the utmost 
benefit to humanity, but has assisted the 
physicist to carry on investigations that 
have enabled him to reorganize and greatly 
to extend our knowledge and conceptions 
of matter. We can claim for photography 
that it discovered radio-activity ; we can 
equally claim for it that it has definitely 
established the lines on which Nature’s 
architecture is based. 

As far as the medical side is concerned, we 
have only to look back to 1806 to remember 
the crude ecurly radiographs that were 
taken, when the exposure necessary to 
obtain an X-ray photograph of the hand 
might extend to several minutes. Very 
rapid progress was made, and even , during 
the South African war the extraordinary 
value of the X-rays was proved. It 
gradually became apparent that X-ray 
I^otographs would not only reveal swallowed 
^ins, bullets and the position of fractured 
bones, but that muscles and tendons 
** showed up ” as well. Then came the 
knowledge that by suitably .choosing the 
penetrating power of the rays it was possible 
to differentiate between organs of the body 
of different opacity. To-day, the early 
signs of tuberculosis can seen in ^ good 
radiograph of the lungs, ^tHso muchouccess 
that the miners the Witwatersrand are 
examined monthly by X-ray photography. 


and on this examination of their lungs 
depends thdr permission to continue at 
work in the mines. 

By taking a ** meal ” of some harmless, but 
opaque substance, such as barium sulphate 
or bismuth carbonate, a series of photographs 
taken at intervals can be obtained, showing 
the whole of the alimentary tract, and just 
recently by the injection of lipiodol, 
photographs have been taken showing the 
circulatory system of the chest and the 
bronchial passage with exquisite detail. A 
good idea of this new technique is seen in 
the two photographs on the screen. The 
first radiograph is an ordinary one, the 
second is of the same subject after the in- 
jection of lipiodol. * 

The great progress of X-ray work has been 
due as much to electrical progress als to 
advances in photographic technique, but 
some tribute is due to the great perfection 
which has been attained in the preparation 
of plates specially sensitive to the rays, and 
to the so-called intensifying screens which 
enable a reduction of nearly ninety-five 
per cent, to be made in the exposure. The 
effect of one of these screens is seen in the 
next slide ; a piece of intensifying screen is 
laid half across the plate, and you will see 
how its effect is to pfovide far more detail 
for a given exposure. 

These screens are of great value in taking 
photographs of internal organs (such as 
the stomach, after a barium meal) where 
the finest detail is not required. 

Such powerful apparatus, is made to-day 
that even where definition is of paramount 
importance, exposures can be made in a 
small fraction of a second. The slide on 
the screen shows a snapshot of a heart 
taken in the thousandth part of a second by 
means of an apparatus known as the 

single-flash.” 

The immense progress in radiography 
made in recent years is very largely due to the 
brilliant invention of the Coolidge tube. 
Dr. Coolidge devised an X-ray tube in 
which the power and penetrating qualities 
of the rays can be controlled so completely 
that a standardisation of the beam may be 
attained which was conspicuously lacking 
in all previous apparatus. 

By the courtesy of Mr. Geoffrey Pearce^ 
of Messrs. Watson A Sons (Electro»Medioal), 
Ltd., I am able to show a very modem 
portable equipment provided with what is 
known, as a ” Baby Coolidge ” tube. You 
will see that when a local current is applied 
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to the cathode* a small tungsten spral on 
its surface becomes incandescent. This 
spiral throws out a stream of electrons the 
number of which controls the resistance of 
the space between the cathode and the 
anode. The tube is exhausted to about a 
thousand-millionth of an atmosphere, and 
its resistance is so great that no current 
will pass through it until the electron stream 
makes a passage. By varying the degree 
of incandescence of the filament, the 
resistance of the tube is lowered and a 
heavier current con be passed. 

A great advantage of the Coolidge tube 
is that with it excessively soft rAys can be 
produced, so soft indeed that the delicate 
structure of cherry blossom and similar 
objects has been radiographed, while on the 
other hAnd the rays can be made at will so 
highly penetrating that the new science of 
radio -metallography has been established. 
The penetration, in fact, has been fo*und to 
be a function of the voltage which is applied 
to the tube terminals, and while with a 
pressure of fifty or sixty thousand volts 
we con penetrate the human body, with 
120,000 to 200,000 volts we can photograph 
through a solid steel ccksting two inches in 
thickness. 

As an example of the use of soft rays, I 
will show first a cheap briar pipe made of 
inferior wood, the holes of which have 
been filled with putty. This radiograph 
suggests to all smokers the -expediency of 
having a pipe X-rayed before buying it! 

1 have one or two other examples of 
aluminium welds, a faulty aeroplane 
magneto and a casting of inferior alloy, 
which we will glance at briefly. 

An indication of the value of this branch 
of radiography in industrial research may 
be gathered from some interesting specimens 
which Sir Robert Hadfield has kindly 
lent me to show to-night. These are 
radiographs taken of large carbon electrodes 
as used in electric furnaces. The first 
three show radiographs of the raw materials 
used — ^retort carbon, pitch and anthracite. 
The two next slides show, first, an electrode 
ill which distinct structure is visible, and 
49 eoond, a graphite electrode devoid of 
atructure yet manufactured from the same 
three raw materials. 

We come finally, to the still newer phase 
of X-ray . photography, the analysis of 
orystal structure and X-xay speotrogn^hy. 
So much work has been published by Sir 
WilUam Bragg, his son and their ocdleagues^ 


on this subject, and you have so recently, 
had an admirable lecture at this Society on 
or 3 ^tal structure, that 1 need do no more than 
make a general reference to the subject as 
being yet a further application of photo- 
graphy to scientific research. 

Under suitable conditions we can produce 
a spectrum of the very short wave-length 
radiations of X-rays, just as we produce — 
with the far coarser dispersing medium of the 
prism or difEraction grating — a spectrum 
of white light. 

The most practical application of this 
work lies, perhaps, in the power of crystals 
to disperse the TB,yB in Ihe manner of a 
difEraction grating In any crystal the 
atoms and molecules are arranged according 
to a definite system, and the atoms of the 
same element are all arranged so as to 
occupy the points of the space lattices. The 
planes of atoms act as difEracting surfaces 
and if a very narrow beam of ra3n9 be 
directed upon a small tube of a crystalline 
substance, the difEracted rays will form 
lines at intervals regularly spaced according 
to the crystal structure, and these linos can 
be recorded upon a photographic plate 
placed behind the tube. As each line is 
at a distance from the centre of the plate 
dependent on the distance between the 
planes of atoms in the crystal, there is one 
line for every important set of planes in 
the crystal. Hence substances with 
difEerent crystalline structure give entirely 
different patterns. By developing this 
technique new methods of chemical analysis 
have become possible which are likely to 
prove of the greatest advantage in the 
technical laboratory. 

Sir William Bragg has very kindly lent 
me some examples of his recent work to 
show you to-night, representing the crystal 
structure of phthalic acid, naphthcdene 
and other substances. Some of this work 
has already found practical application^ in 
the industries, and while no-one can, as yet, 
tell quite where it will lead, it is certain that 
this branch of photography, has already 
provided an enormous amount of new 
knowledge. 

We find the analytical uses of the X-raya 
applied in many directions.. Iftua only 
recently P^f. Sebdien** described how bt 
the Norwegian Agricultural Institute, he 
had analysed by crystal structure samples 
of ancient bibnses, including the bronee 
bands from the gates of ShalmanCsit H.^ 

^British A ss pelation fttpar, flection H, Si 
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which are now in the British Museum. 
Various objects belonging to the earlie«H< 
dynasties were found to be of very pure 
copper, without any trace of tin, whereas 
objects from a later period were found to be 
real tin bronzes of normal composition. 

In conclusion, 1 feel that it is necessary to 
make something in the way of an apology 
to you for dealing in so brief a manner with 
many subjects which are deserving of the 
fullest study. But the main object of this 
lecture has been to attempt to indicate 
what a vast field is covered to-day by 
photography, and the very fact that we have 
had to pass so many subjects so rapidly 
under review is really the best testimony 
to the usefulness of the photographic 
process. 

DISCUSSION. 

Colonel C. N. Simpson, D.S.O., R.F.A., asked 
the author if barium was superior to bismuth 
for taking X-ray photographs. 

Mr. Thosns Baker replied that bismuth was 
now praotioally obsolete, because barium was so 
very much cheaper, and also the effect was rather 
better with barium than with bismuth. 

Dr. Q. H. Rodman desired to congratulate the 
author upon having brought to their notice a very 
^interesting description of modem photographic 
processes. It had been his lot for many years to 
be associated more or less in different directions 
with the use and application of the photographic 
plate for scientific research. The Chairman 
remembered, probably, as well as he himself 
did, the first occasion on which Mr. Campbell 
Swinton had made an X-ray exposure upon his 
own hand at the London Camera Club. That was 
the first exposure in which a photographic plate 
had been impressed by the Rdntgenrays in public. 
That result, he was glad to say, was likely to 
remain on view, seeing that it was printed in a 
permanent process, and could be seen in the 
Museum of the Royal Photographic Society. On 
that occasion, if his memory served him rightly, 
it had been necessary to give an exposure of 18 
to 20 minutes through an aluminium plate, with 
the idea of screening off certain of the rays which 
were not considered at that time necessary for 
photographic purposes. When one came to 
consider that an eminently more satisfactory result 
was obtained at the present time in as short a 
period as that menticSied by the lecturer, namely, 
something like one-thousandth of a second, 'by a 
single fiash, that in itself spoke for. the progress 
whkh the science of had made, aided, 

as it had been, by the work? of the photographic 
chemist, who had tproduced not only*^ extremely 
rapid emulsions, bpt the use of intensifying 


screens with which the exposure was reduced by 
something like 96 per cent. 

The illustrations of the jihotography of metal 
surfaces which had been shown on the screen were, 
to his mind, some of the best work which had been 
exhibited. Those surfaces of metal were, in his 
opinion, extremely fine examples of the application 
of photography for the recording of metal structure. 

The author might have stated that, even in the 
world of art^ the X-ray and the photographic 
plate had come to the service of scientists and 
investigators. By means of the application of 
radiography, as had been shown by IM. Heilbnm, 
of Amsterdam, some years ago, it was possible 
to discriminate between a faked oil painting and 
one which was unfaked, and by this he meant 
any old picture which had had subsequently added 
to it a super-imposed image of modem day produc- 
tion. This could be readily disclosed ify the X-rays 
which were intercepted to a much greater extent 
by the lead containing pigment of the original 
painting than was the case by the material used in 
the later addition. The anilbie dyes and colours 
such as those employed at the present time had 
very little resist as compared with the metallic 
material used in the old day paintings. 

The Chairman, in moving a very hearty vote 
of thanks to the author for his paper, said the 
Royal Society of Arts was to he congratulated 
on being able to publish in its Journal such a 
complete and informative account of the applica- 
tions of photography.' Mr. Thome Baker’s name 
was known to all in the photographic world. He 
had never ceased working on investigations in 
photography, and it was well known what a large 
amount of successful work he had done. He 
thought Mr. Thome Baker might rightly plead 
that there was perhaps a little want of appreciation 
of the importance of photography in so many 
directions. It was a little to be regretted that the 
number of people taking an active interest in 
photography — ^he meant those interested in carrying 
out all the processes of photography, and not 
only those who were merely using t^ lens and 
exposing it — ^had decreased. He supposed, however^ 
that that was inevitable, because the younger 
generation at the present moment was distracted ; 
it did not know whether to leave wireless to take 
up photography or not; but when those two 
sciences were brought more closely together, 
and each was helping the other, then the next 
generation would be working at both at the same 
time. It was only possible to go on making great 
strides in researches in a subject which was of 
such value in its practical applications when there 
was in the country a flourishing industry in con- 
nection with it ; and it was to be hoped that in 
this country we might not cease always to have 
a flourishing photographic industry. 

One could remember many of the matters 
mentioned by the author— for instance, the usd 
of dry plates for speotram photography in the 
case of ver;^ feeble lines. In the old days photOw 
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graphers had been in the habit of slightly fogging 
the plate, and in the complete explanation of that 
effect and what was really being done lay a very 
important discovery. 

The vote of thanks was put and carrM 
unanimously. 

Mb. Tbornb Baker, in reply, said the paper 
had not been an easy one to write ; yet he felt 
that the time had to come when it ought to be 
put on record what a very large field photographic 
work was covering. Photography and photographic 
chemistry had risen to the dignity of one of the 
great sciences. He remembered 30. years ago, 
when he had been a boy at school, that he had 
taken out a patent for a photographic paper 
which had actually been put on the market, and 
incidently had lost its producers a certain amount 
of money. The conditions had been very different 
then. There were a great many people who had 
to do everything for themselves, and photography 
had then been quite a delightful science, because, 
although one did not have to make the plates 
one had to dabble in everything. To-day an 
individual merely bought a Kodak or a snapshot 
camera, pressed the button and sent the films 
to a chemist to be developed. That was not 
photography. The amateur photographer had 
disappeared, but he had done very remarkable 
things. In the many fields of science the applications 
of photography which had taken the old amateur^s 
place were equally fascinating, and, of course, 
were of very much more real value to the progress 
of the world. In a research laboratory, like the 
one in which he had the privilege of working at 
the present time, scientific men all over the world 
came up against difficult problems or new problems 
which they could not understand, and they asked 
the photographers to help them out. In t^t way 
photographers got a versatility of knowledge which 
could not be obtained in other branches of physics. 
He could have gone on for two or three hours, 
but he had only given a bare outline of the hundreds 
of things which came the way of photographers 
in the course of years. Possibly the only way of 
dealing completely with the subject would be 
either to give a course of lectures or to write a 
book. The applications of photography to-day 
were so many and so great that the man in the 
street had no knowledge of the part photography 
was playing in his everyday life. 

The meeting then terminated. 


EXTRA MEETING. 

Friday, April 4th, 1924. 

His Exoellsnoy The Brazhjak 
Ambassador in the Chair. 

The CRiiRMAir, in introducing Mr. Booth, quoted! 
the opinkm of Alexander Van Hamoidt, according 
to whiohjthe valley of the Amason was the worid’s 


reservoir of the future. Of that mighty river tiie 
speaker only knew the mouth, having once been in 
Part and witnessed the phenomenon of the 
poroEoca, t.e., the struggle between the freshwater 
and the tide. Mr. Booth, who was personally inter- 
ested in the development of the Amazon, was about 
to give information to the audience, and tb himself^ 
which would certainly be profitable to their minds; 
The Brazilians did not know much about Brazil, 
possibly because they looked at her with eyes 
of sentiment, whereas foreigners saw it with eyes 
which were not obecured by sentimental prejudices. 
He had noticed, however, in England that when 
Englishmen spoke about Brazil, they did so with 
a good deal of benevolence. Englishmen saw in 
Brazil a new country well worth cultivating in 
view of future trade relations. Brazil appreciated 
England's sympathy in her efforts to become a 
great nation, and reciprocated that feeling by 
friendship and admiration for the British Empire. 

The following paper was then read : — 

THE AMAZON VALLEY AND ITS 
DEVELOPMENT. 

By George Macaulay Booth, 

Director of the Bank of England and of the 
Booth Steamship Company, Ltd. 

The Amazon Valley drains an enonrnous 
area — on the south side more than half the 
Northern section of Brazil ; on the west side 
Bolivia, Peru, Ecuador and Colombia, while 
on the North, both Venezuela and the 
Guianas of England, France and Holland 
come within its area. 

The basin draining into this great river 
is as large as the whole of Europe. The 
Amazon Valley itself follows the' line of the 
Equator, and for a distance of many miles 
on each side of the river the low-lying 
land is densely covered with forest. Here 
are found cui astonishing variety of natural 
products and there is much to interest the 
naturalist, the botanist and the sportsman. 
Furthermore, the business man has been 
drawn into the area by reason of the great 
commercial value of many of the prodtkffs 
that grow naturally in this vast wild region. 

The district, as a whole, is soaroely 
developed owing to the dififioulty of bom- 
munication. This great basin is like Venioe ; 
it has no roads and there is no conununioa- 
tion exoept by water, and I have, been told 
that the network of rivers forming the 
Amazon system has a total length of 150,000 
miles, of which about 30,000 miles are opn 
to steam navigation, 1%e total length id 
the Amason River from east to weat^ 
that is. to say, fri>m Para to the Anriea 
mountainsf lying to the west of Iqmtoa, is 
about 2,600 miles. The total area drained 
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by this great river falls little short of 
3,000, 000 square miles. 

At the mouth of the Amazon its width 
almost approximates to a sea ; the Northern 
edge being about 200 miles from the 
southern edge, while the delta in between 
is partially blocked by innumerable islands. 
At times, on its long journey, the Amazon 
becomes very narrow, but on the other 
hand, it frequently reaches a width of 10 miles, 
even as far as 1,000 miles from the coast. 

A glance at the map will show that on 
the west coast jthe Andes lie about 300 miles 
from the Pacific. These mountains are 
over 16,000 feet hi^. In another 300 miles 
from their summits the land falls away just 
as steeply, and Iquitos, in the Upper 
Amazon, is only 1,200 feet above sea level, 
although more than 2,000 miles from the 
Atlantic mouth of the river. 

This great mass of water flows sluggishly 
across the huge Continent of Brazil, the 
whole of which has been created during 
past ages from the detritus washed down 
by the torrential tropical rains which fall 
periodically among the ranges of the Andes. 

The traveller by an ocean steamer meets 
the Amazon about 200 miles from land. 
While still on the blue waters of the South 
Atlantic, he notices the ocean taking on 
a yellowish tinge, which tells the story 
of the Amazon mud being ccurried out to 
sea by the great volume of water flowing 
through the 200 miles wide delta and mouth. 

For many years no ocean liner dreamt of 
going further than Para. River boats, canoes 
and launches pushed their way up, but it 
was not until about 1880 that sufficient 
experience had been gained to make possible 
the commercial risk involved by sending 
an ocean vessel up to the great town of 
Manaos, just under 900 miles from Para. 
Some years later it was found possible 
to despatch ocean vessels to Iquitos, one 
of the most interesting ports in the world. 
It is a Peruvian Port and at the same time 
an Atlantic Port, for by Treaty the waters 
of the Amazon are International and vessels 
can pM freely from Para to Manaos, and 
Mana^ to Iquitos without any special 
licences from the respective Qovemments* 

The City of Para, which is the emporium 
of the Lower Amazon, is an early Portuguese 
Settlement, of vhicb interesting traces 
can still be seen: in older p^rts of the 
town ; but visitors linll be particularly 
attracted by t^ tropical forest, with its 
vivid h^ts and'shades. 


The reason why so much difficulty was 
experienced, in penetrating the interior 
from the coast was the impossibility of 
discovering, for many years, a channel 
throu^ the innumerable streams of the 
Amazon delta. What was finally discovered 
as the key to this position is now known 
as the “ Narrows.” The river here is of 
ample depth, but is also so narrow that 
in many places one steamer cannot pass 
another, and a code of signals has to be 
arranged to avoid getting into difficulties. 
The forest on each side is particularly 
dense and this wall of green foliage stays 
with the traveUer from the Delta to the 
Andes. * 

At some of the sharp turns it is possible 
for those on board ocean going, vessels to 
pick the leaves off the overhanging trees of 
the equatorial forest, and so great is the 
displacement of water caused by the large 
vessel that the little pile-dwellings on the 
low banks get swamped by a regular tidal 
wave. The native children, of whom there 
appears to be a large number in almost 
every thatched hut, thoroughly enjoy 
jumping into their canoes and tossing about 
on the big wash. Children who live in such 
surroundings have not, as you would 
expect, much trouble with clothing, and 
they can all swim, so that if the canoe 
gets swamped no harm is done. In this 
region there is a motto, “Plenty to eat 
and nothing to wear.” 

The caboclo, as he is called, who lives 
in such a hut, can get all the fish he wants 
to eat and grow all the oranges and bananas 
he desires, existing at the cost of very 
little labour. He is most disinclined to work, 
until tempted by the desire for modem 
appliances, such as gramophones and sewing 
machines. To earn enough money to 
purchase these he sallies forth, with much 
objection, to gather rubber or nuts. 

The rubber is gathered by tapping a 
tree called the Angora Braziliensis and 
preserving the milk in smoke on a paddle, 
which is turned constantly and wrapped in 
the latex until the whole has become 
coagulated. 

At certain points along the river road to 
Mcuiaos there are beautiful clearings which 
enterprising planters have tried to turn 
into English parks to vary the monotonous 
lines of dense tropical forest* One of the 
largest fresh water fish in the world has its 
patural habitat in the Amazon. . This 
fish is called the Piiaraou« and it forms a 
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staple diet among the natives. It has never 
been known to be caught by hook and line, 
but is harpooned, and the largest specimens 
measure 6ft. in length and 400 lbs. in weight. 

Shoals of alligators are common sights at 
certain times and places. These repulsive 
beasts often bask in the sunshine and tempt 
the enthusiast with a rifle. 

One of the most curious denizens of the 
forest is the ant-eater, a creature of whom 
all the other animals are afraid ; even the 
fierce jaguar respects the terrible claws of 
this beast, who is otherwise most gentle 
and feeble, gaining its livelihood by tearing 
asunder the large ant-hills, from which it 
gains its food. Another queer creature of 
this region is the piranha, or cannibal fish, 
which is easily the most dangerous of all. 
They exist in great numbers and are ferocious 
meat eaters. Any man or animal that enters 
the river where they exist will have the 
flesh taken from his bones in a few moments, 
and if he cannot reach the shore in a minute 
or two, will imdoubtedly be destroyed. 

I will now take you on to Manaos, between 
which place and Para there are nothing 
but tiny clusters of caboclo huts. Manaos 
is an old settlement and in the quay wall 
of Manaos Harbour there is set a stone 
taken to Brazil by the Jesuit Fathers in the 
17th century. At this town the river rises 
and falls some 50 feet in the course of the 
year, which makes a complicated problem 
for those responsible for handling cargo 
from the Liverpool liners. At high river 
ocean steamers can come quite close up to 
the banks, but at low river they have to 
anchor over 100 feet away and the interven- 
ing gap is bridged by a floating roadway 
and an aerial cargo transporter. 

Theatre Square, Manaos, is paved in the 
most curious way. It is tesselated, and is an 
imitation of the old Black Horse Square at 
Lisbon. Sobriety is desirable when crossing 
its zigzag flag stones. 

Near to Manaos there are flelds of the 
famous Victoria Regia Lilies. These lilies 
have enormous leaves of sufficient strength 
to support the weight of a little child. 

Those of my age first heard of Brazil 
nuts, which are, of course, the speciality of 
this region, from “ Charley’s Aunt,” whose 
husband, John Pedro, you may remember, 
came from Brazil where the nuts grow. 
Some 30,000 tons of these valuable nuts are 
produced every year and are shipped to the 
United States of America and to Europe. 
They do not grow as you see them in the 


shops, but are encased in a large pod, the 
size of a good-sized grape-fruit. This is 
split open and the nuts, as they are known 
to civilisation, are found inside. 

The traveller who wishes to proceed 
further than Manaos has to endure a some- 
what monotonous and difficult journey ; 
about 1,200 miles further on he reaches t^ 
town of Iquitos and in so doing he usually 
passes very interesting rafts of timber. 
These rafts are often of immense size and 
families of natives live on them, in thatch 
huts, for weeks at a time while they are 
floating down stream to the saw -mill. 

Iquitos has the same ph3^ical difficulties 
as Mancu3S, the river rising and falling in 
the season well over 60 feet. In this town 
there are some 20,000 people and you will 
notice that for whatever else the town may 
be famous, it is not the pavement. Anything 
more appalling than the mud road in this 
Amazon town cannot be imagined. 

Iquitos could at one time be reached by 
ocean vessels, but from this point onwards 
the traveller has to charter a laimch or river 
steamer and here the country becomes more 
interesting ; one is closer to mountain 
atmosphere ; the heat becomes a little less 
intense and there is a sense of freshness in 
the air. 

In my next picture you will see the village 
of Contamana. It looks charming in this 
photograph, but you can never trust the 
Amazon River ; and a few months ago the 
river decided to change its course and the 
whole of this street with its bamboo houses 
and shady avenue of trees was washed 
away and carried down strecun. 

The next photograph shows you a family 
going down for its annual holiday to Manaos. 
The man has done his rubber gathering and 
got what little money he wants for his 
holiday. He ties a few logs together, builds 
a little hut on his raft or balsa, and off he 
goes, just as you or I might start for Mentone 
or Monte Carlo, according to our taste. 

My next photograph shows the limit of 
navigation by river steamer. That point is 
just 3,000 miles from Para and you will 
observe what a huge river the main Amazon 
still is. Here it is possible to hire a small 
launch at a little town called Massinia, and 
my slide shows the launch alongside the 
bank. In the background are the towers of 
the Wiroless Telegraphy Station, which the 
Peruvian Government has built. I api told 
that now they have, also, an aero^me, 
for lima, the capital of Peru, is only a few 
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hOuiB' Si^t by air,< though a long journey 
of a toilsome kind by . any other route. 
^You may well imagine that the river isti 
most suitable course for waterplanes» as they 
ican come down cm many occasions on the 
jrlver if they happen to get into difficulties. 

Here you see a canoe party. The river is 
narrow and growing very rapid and the boys 
■have to push hard with poles. 

. My next slide is a typical hut where the 
.traveller <Min sling his hammock and cook 
Jus meal* and if he is wise he will have 
brought his meal with him from Europe* 
as provisions pn the spot quarrel terribly 
.with an ordinary British digestion. The 
people are charming and hospitable and as 
delighted as they are astonished to see 
visitors. 

On every point upon which I have touched* 
opportunities occur for science and business 
to take its pleasure and use its imagination. 
The whole place is astonishingly undeveloped 
and rich and its soil is refreshed every year, 
indeed* every month* by fresh supplies. 

Those who are energetic can continue their 
expeditions up the Andes. My next photo-r 
graph shows you literally the sourcie of one 
of the innumerable courses of the Amazon. 
There you see a few horses in a valley about 
15,500 feet above sea level and the little 
stream on the left hand side of the picture is 
starting on its long journey through the 
Great Amazon Forest to the Atlantic Ocean. 

DISCUSSION. 

At the invitation of the Chairman* varioas 
questions were put to Mr. Booth. One gentleman 
asked what was the best time to visit the Amazon 
VaUey — whether it was inconvenient to go during 
the rainy season. 

Mb. Booth replied that, broadly speaking, the 
best time to visit the Amazon was from March to 
August. 

Mr. E. W. Richardson asked if any trouble was 
to be expected from the natives. Could English 
people travel freely without escort ? 

Mr. Booth said he was glad that the question 
had been asked* because he had accidentally 
omitted one sentence from his notes, which* 
owing to the last speaker’s question, he was now 
able to bring in. It was as follows : — 

** Throughout the Amazon one meets these 
lonely CabooloB. They are one and all charming 
and hospitable. From first to last in my journey 
up the Amazon* not only in the big cil^ of 
Bara* Manaos, and Iqnitos, but in the smallest 
conimunitiesandintheaiBg^hutsofthe Gaboolos 
a most pleasing featuro to the English traveller 
. was the whole-hearted t^bidly hoiQKitaUty dis- 
played on every eidOt No effort seemed to be 


s too great to interest and entertain the vintors* 

who. appear without notioe and inthout any 

form of introduction.’* 

When one got into the upper rpaohesof the Amazon 
Mid its tributaries* hoover* one had to be a little 
more careful* because in that territory* although 
thbre were not many* there were a few natives who 
preferred human flesh to fish. A traveller must 
not proceed too far into those regions 
without a good guide. As a matter of fact* he 
himself had received nothing but friendliness* 
but one or two great travellers who had spent a long 
time there* did know quite definitely that a 
number of tribes still remained, especially in the 
remote Peruvian forests, with whom it was best 
to be on rather distant terms. 

Dr. Rushton Parker enquired if the native 
rubber was equal to plantation rubber in quality. 
He rather supposed that it was not, and that it 
would not fetch the same price as. plantation 
rubber. 

Mr. Booth said it fetched very much the same 
price. Those who believed in Para rubber thought 
there was nothing like it. It had to be remembered, 
however, that the Mad Hatter, in ** Alice in Wonder- 
land *’ said there was nothing like hay for a cold ; 
but when questioned about it he did not say there 
was nothing better. Personally he was one of those 
who thought Para rubber, which was gathered 
from the very biggest trees, if perfectly prepared, 
produced a latex which was probably a little finer 
than anything else but he was prejudiced. «Para 
rubber was certainly of very fine quality. 

Mr. J, a. Murray said, after twenty years* 
experience of Amazon rubber, be could unhesita- 
tingly say that, in the opiniou of the rubber trade, 
and everybody else, Para rubber was about one 
hundred times better than plantation rubber. 
Plantation rubber had been exported to the East 
from the Para, and it had got watered down and 
watered down. It was just like thick blood and 
thin blood. The Eastern rubber was the thin 
blood and the Para rubber was the thick blood. 

A lady member of the audience enquired if there 
was a prepared drinking water supply in the great 
cities of the Amazon Valley* or was it all pure 
Amazon water ¥ 

Mr. Booth replied that there was prepared 
drinking water in all the thM big towns. In 
Manaos it was very difficult to improve on the pure 
Amazon water* because Manaos was not on the 
main Amazon river* but it was on the Rio Negro* 
which looked like a Scotch bnm ; it was beauti- 
fully bright clear crystal water. At Para the water 
was full of mud and had to be filtered* but there 
trere modem up-tO:date water works which pro- 
vided 4n excellent water. 

• Mb. E. W. Riohabdson asked whether a know- 
ledge of the Portuguese language was necessary 
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in travelling through the vall^ ; also ^re French 
and English of tuay use ? 

Mr. Booth said in Para and Manaos the oulti* 
rated, city d'weller talked some English and soma 
French, but outside of those two towns and Iquitos 
he did not think anything but Portuguese and 
Spanish would be of any use. It was not a difficuh 
t^g to acquire enough knowledge of those 
languages for anyone who alxeady knew French, 
but he would not recommend anybody to travel 
alone in the distant parts without a fairly good 
knowledge of Portuguese. Many of the natives 
did not speak Portuguese at all, but quite unknown 
tongues. 

Mr. Rttsbton Parker said he noticed nothing 
had been said about coffee. Was not coffee grown 
to a large extent in the Amazon Valley ? 

Mr. Booth said that he did not think coffee 
was grown there. Coffee was the great product 
of San Paulo and Santos. 

A question was then asked as to exactly where 
was the Italian colony of farmers to which Mr. 
Booth had referred. Was it easier to get at from 
the West coast than by the long journey up the 
Amazon from the East coast ? To what extent 
was it in Peruvian territory 7 

Mr. Booth replied that the Italian farmers were 
in Peru. If it were taken that the Pacific was 900 
miles from the top of the Andes and the main 
swamps of the Amazon were from 300 miles more 
down, one was still in Peru. The Italian farming 
group were about half way up — about 6,000 feet 
up in the Peruvian Montana — ^the Andes of Peru — 
on the eastern slopes. He had found quite a 
number of Italian farmers there. At every five 
or six miles he had come across an Italian farmer. 

Mr. G. M. Rtah asked if the river Amazon was 
controlled at all in any part of its long length. 
If it was not controlled he could quite understand 
why the country was not developing. The condi- 
tions would be so unstable that people would not 
settle there. Floods would always be rising, and 
the population would never increase without 
permanent conditions. 

* Mr. Booth said that was one of the great difficul- 
ties of the territory. It was so large an area that 
no control had been attempted. It had merely 
been discovered that certain places appeared 
to be sufficiently high up out of the water to be 
stable, and th^ places had been selected for 
towns. Other places existed for towns, but they 
were rather far away from the ^veis, and it required 
a good deal of enterprise to make roads and ways 
up to them. Some of these places were on hills, 
several hundreds of feet above the river, but they 
were surrounded the densest forest, which 
undoubtedly made development very'- aiduoue 
work; There was no control in the sehse of manag- 


ing the water of the river. There was, however#? 
control over people’s rights; one had to get a 
licence for staking ont a position. Anotfafer point 
was that the river arose in so many countries, Uiat 
control would be very complicated. Probably- 
that had been a great cause of retardation of 
development. ^ 

Dr. Rushton Parker asked whether there was^ 
much mixture between the real native and the* 
Portuguese. • . 

Mr. Booth replied that at the present time, 
in the neighbourhood of Para and Manaos, It would * 
be very difficult, as far as the real native was 
concerned, to find any difference as a new race 
there, but the difficulty was complicated by the 
fact that there were large negro settlements as well. 
The three races were the actual Indians, the true 
Portuguese and the negro. Ethnologically he 
believed to-day it was a very complicated and cur- 
ious development. 

The Chairhan in moving a vote of thanks to 
Mr. Booth for his lecture, said he had no doubt 
the audience were grateful for the opportunity of 
thinking about a territory otherwise than merely 
as a land of rubber and nuts. Mr. Booth had been 
particularly kind in avoiding making any remarks 
about certain unpleasant matters in connection with 
that territory, for instance, the rather incautious 
way in which its administration had lately been con- 
ducted. Mr. Booth had only mentioned agreeable 
things, as probably he thought there might be 
among those present some who had cause for com- 
plaint by reason of having invested in Para, or 
Amazon stock. He thought, however, that that 
should not prevent people from thinking kindly 
of the country for the future, if not for the present. 
Men passed, but land stood, and even if the Ama- 
zon did change its course from time to time, the 
land was there as a reservoir for the activities of 
man in the mote or less remote future. 

The vote of thanks was carried unanimously 
and the meeting terminated. 


NOTES ON BOOKS. 

The Works or Sir John Soane, R.A* By 
Arthur T. Bolton, F.S.A., F.R.I.B.A. The 
Sir John Soane Museum Publications, No. 8. 
6s. 6d. 

This work gives an account of the architectural 
career and work of Sir John Soane. The autK<H, 
who is well-known as the Curator of the Soane 
Museum, has unrivalled opportunities for the 
study of his subject, and, as he has shown in former 
volumes published in this series, he is filled with 
genuine enthusiasm for the work of the master. 
Readers of the present book will probably turn with 
particular interest to Mr. Bolton’s account of the 
Bank of .England. This is no doubt the' finest 
specimen oi Soane’s Art, and the authorikaB very. 
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rightly devoted to its description two chapters, 
illustrated by no less than forty illustrations, in 
addition to a frontispiece, an aerial view, which gives 
one a remarkably good impression of the size and 
proportions of this great building. 

Soane began his work on the Bank in 17S8, 
and it was not completed until 1823, when he was 
sixty-nine years of age. Mr. Bolton gives minute 
details of the building including many particulars 
of the cost. The estimated total for the expenditure 
over the forty-five years was £866,602 Os. 8d. At 
the time when the building started, bricklayers* 
wages were 3s. 4d. per day, and labourers* wages 
2s. 2d. The present wages for a day of the same 
duration would be for bricklayers, 1^. 6d., and for 
labourers, 14s. Od. The cost of materials has 
risen in much the same proportion. Brickwork, 
which cost £9 per rod, now costs about £30, while 
tiles have risen from 30s. to 100s. per thousand. 

Soane was an enormously hard worker — ^his 
office hours were 7 to 7 in summer and 8 to 8 in 
winter. Ue thus got through a great quantity 
of work, and an imposing list of his buildings 
appears in an appendix. Other appendices include 
lists of Soane's private clients, and of his pupils, 
assistants and clerks — in short, Mr. Bolton has 
been at the utmost pains to omit nothing which 
may throw any light on the work and methods 
of the master. 


MANGROVE BARK IN SUMATRA. 

Up to the present time, writes the United States 
Consul at Medan, the mangrove bark produced 
in the Medan distiict has been an article for local 
export only, most of it being shipped to Penang 
in the Straits Settlements. At this point it is 
gathered for trans-shipment in larger quantities 
to Hongkong, Amoy, and even as far North as 
Shanghai. Small lots of 1,000 or 2,000 bundles 
have also been forwarded from Penang to the 
United States. 

Ninety-five per cent of all the mangrove bark 
exported from the Medan district grows along 
the low swampy north coast of the Province of 
Atjeh in the neighbourhood of Langsa, the chief 
port. A small quantity comes from the little 
port of Idi, farther west. About 60,000 bundles 
of bark, are exported monthly from Atjeh. Each 
bundle is about 27 inches long and weighs 40 catties 
or. 64 pounds. The total thus approximates 
1,500 tons a month or 18,000 tons each year. 

There are two species of mangrove tree — ^the 
Tengar, with reddish brown bark, which is first 
quality, and the Bacau, or second quality, the bark 
of which has A whitish surface. Of the total 
quantity of bark produced 60 i>er cent is of the 
Tengar variety and 40 per cent of the Bacau. 
The mangrove tree grows to a height of 70 to 80 
feet above the water level. The trees -are cut 
down and the bark is stripped off in lengths of 
27 inchest ^l^The bark is then dried in the sun and 
bundled toj^ther with strips of jattan. When 
•hipped as. deck cargo, as fiequenkly happens in 


these eastern waters, the bundles of bark are placed 
in sacks as a protection from the weather. 

The collecting and local marketing of the man- 
grove are done wholly by Chinese. No attempt 
is made to boil the bark to obtain the extract 
used in tanning. It is understood that this is 
done in some parts of Borneo where mangrove 
bark is gathered. Two European companies 
hold mangrove swamp concessions and grant 
rights to the Chinese to gather the bark upon the 
payment of a royalty. The Dutch Government 
also grants rights to Chinese to gather bark on 
Government swamp land and collects a small 
tax for each bundle gathered. 


TURKISH GUM TRAGACANTH ^ 
PRODUCTION. 

Gum tragacanth is the produef of several species 
of shrubs, genus Astragalus. The shrubs grow 
to a height of three or four feet, .and are found 
in a wild state on the highlands and mountains 
of Turkey, Persia, and Syria. No special cultiva- 
tion has ever been attempted. The greater part 
of the Anatolian crop is gathered by peasants 
each year during the months of June and July. 

According to a report from the United States 
Trade Commissioner's Office at Constantinople, 
the most important regions producing gum traga- 
canth are Caesarea, Angora, Yosgad, Karaman, 
Michalitch, Konia, Karahissar, Everek, Nigde, 
and Nidel. The first five centres named probably 
produce the best qualities. When collected and 
dried, the gum is packed in sacks, taken to the 
nearest village, and sold to jobbers, who are 
usually the agents of the exporters in the large ports. 
Thereupon it is transported to (k>nstantinople 
or Smyrna, where it is graded for exportation. 
The entire product is exported. 

Tragacanth is giade<l according to quality, 
irrespective of the point of origin, and usually 
according to the following classification. 

Firsts (fiores or extras) — ^the finest white, 
translucent flakes. 

• Seconds — yellowish flakes of good quality. 

Thirds (Biondos) — clear, yellow flakes. 

Fourths — dark yellow and opaque gum. 

Fifths (Scarto and terreuses) — flakes of all cuts 
which are damaged by rain and dirt, mixed 
and sold at a low price. 

The g^m comes from the producer in sacks* 
containing about 60 okes each (oke «2.8 pounds). 
The finest qualities are repacked for export in 
wooden cases containing about 120 kilos ^kilow 
2.2 pounds), while the inferior grades are shipped, 
in jute sailu, 75 to 100 kilos to the sack. 

In the years immediately preceding the World 
War, production is ^imated to have been about 
6,000 to 6.000 sacks annually. During the war 
it was greatly neglected and barely reached 1,600 
sacks. Most of the peasants were in the army 
and transportation was inadequate. Very small 
amounts were shipped to the central European 
countries until the last two years of the war, 



June M. 19SA. JOURNAL OP THE ROYAL SOCIETY OF ARTS. «11 


when the annual exports wore from 800 to 1,000 
Backs. Production rose steadily after the armistice 
and is now approximately 5,000 sacks per annum. 

A certain amount of Persian gum tragacanth 
comes to the Constantinople and Smyrna markets 
and is re-exported. This gum is of a very fine qual- 
ity, being white and translucent, and is produced in 
flakes and ribbons. In many respects it resembles 
the Anatolian firsts, but has a higher yield than the 
latter. Persian gum is used chiefly in medicine 
and in the better grades of confectionery. Syrian 
gum, small quantities of which used to 1 m handled 
in Constantinople, comes in thin, vermiform pieces. 
It is very translucent, yields more than Anatolian 
gum, and is used for purposes similar to those 
of the Persian gum. Bitlis gum or **hog traga- 
canth is the product of a species which grows 
in the region of Bitlis, and throughout Kurdistan, 
and is used largely for dressing and stiffening 
rough cloth materials, such as jute sacking. 


MANUFACTURING INDUSTRIES OF 
MEXICO. 

In spite of the prominence of minerals, oil and 
agricultural products in the export statistics of 
Mexico, that country is also a manufacturing 
country of some importance ; its total production 
of manufactured articles is claimed to exceed 
that of any other Latin -American Republic. 
This is due partly to natural advantages and partly 
to the policy of encouraging the establishment 
of new industries by the imposition of high, and 
in some cases prohibitive, duties on foreign goods. 

Of the industries which flourish under this 
protective wall, writes H. M. Consul-General at 
Mexico City, probably the most important, from 
the poinUi of view both of capital invested and of 
value of output, is that devoted to the manufacture 
of cotton textile goods. The largest factory is 
situated in Orizaba and is equipped with machinery 
of a modem type which is capable of performing 
all the operations from the cleaning of the raw 
cotton to the dyeing of the finished cloth. More 
than 100 other factories are situated throughout 
the Republic and, although the industry is suffering 
at present from depression, owing to the high 
price of the raw material, combined with over- 
production and lack of demand, there is no doubt 
that it is an economic factor eff great importance 
iu the manufacturing development of the country. 

The manufacture of tobacco, especially in the 
form of cigarettes, for which the demand seems 
to be inexhaustible, is also an important and 
flourishing industry. Two large factories of the 
most up to-date style are established in Mexico 
City and there are scores of smaller factories for 
producing cigars and cigarettes scifttered through- 
out the Republic. 

Boots and dioes aare also manufactured on an 
increasing Male. In Mexico City there are two 
large factom owned largely by Briti^ capital, 
berides others of considerable importance. The 
quality of the goods produced is high and, although 


it cannot equal the best class of British-made 
shoes, it is equal to the requirements of the public. 
For this reason the importation of footwear seems 
bound to decline in the future. 

The brewing of beer, the distillation of spirits, 
and the manufacture of wines and beverages are 
all flourishing industries. 

Paper is made in the Republic, there being 
two large miUs devoted principally to the production 
of newsprint, in which they are capable of satisfying 
the requirements of the country. They also make 
a certain amount of bond, writing and other papers, 
but have not 3 ret reached the stage where they can 
compete with the imported article along these 
particular lines. 

Cement of good quality is manufactured locally, 
one important factory being controlled by Briti^ 
interests. Structural steel and ironwork, and other 
iron and stcicl products are well represented. The 
manufacture of jute bags at Orizaba is carried 
on by a very important British firm. 

Other articles of local manufacture of importance 
are : — woollens, furniture, hats, chinaware, glass 
bottles, soap, jams and preserves, matches, clothing 
and rubber goods including motor tyres, explosives, 
musical instruments, vehicles, Ac., 


A NEW HARBOUR FOR INDIA. 

According to the Indian Textile Journal, there 
is now every prospect of the long-contemplated 
project of a harbour at Cochin becoming an accom- 
plished fact in the near future. All who are 
familiar with India and Indian shipping have 
long felt the desirability of having another harbour 
on the West Coast of India, south of Bombay, 
where vessels could discharge cargoes all the 
year round, and the agreement which has just 
been signed between the Madras Government and 
the two adjacent Native States interested in the 
project marks a great step forward towards the 
realisation of this need. In 1918 a scheme was 
submitted to the three States concerned — Madras, 
Cochin and Travancore — for the development 
of the port of Cochin at an estimated cost of 
Us. 203^ lakhs. It was subsequently decided to 
carry out this scheme in four different stages — 
the first of which was to be the opening of a bar 
at a cost of Rs. 9 lakhs. It was, however, found 
necessary to first of all carry out extensive dredging 
operations and these were not completed, until 
May of last year, when a channel 150 feet wide 
apd 17 feet deep was completed through the bar 
and also channels inside the bar to prevent over- 
flowing during the monsoons. Careful observation 
was kept during the last monsoon and the oon- 
clusions resulting from these appear Ufhe favopr- 
able, so that it is hoped that the other parts of 
the original Mheme may ultimately be carried out. 
Until the trade of tlie port reaohM an average of 
Rs. 15 orores a year it will be regarded as a** minor ” 
port; and the three adjacent States will be re- 
sponsible for the finanoifil working of the Mheme. 
\^en the aggregate trade averages over Re. Iff 
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crores» the port will become a “major*’ port 
and automaticaUy pass under the control of the 
Indian Government, who will re-imburse the 
expenses incurred in the carrying out of the first 
stage of the scheme. A Port Trust is to be formed 
upon similar lines to those now in existence at 
Calcutta, Bombay and other Indian ports. It 
is. claimed that this new harbour, when completed 
as planned, will make it possible for vessels to 
enter and discharge and load cargoes all the year 
round. 


TUNISIAN TUNNY FISH INDUSTRY. 

According to the recent annual report on the 
trade of tile Regency of Tunis, by the Acting 
British Consul General at Tunis, the tunny fish 
industry, a source of considerable wealth in 
Tunisia, is both curious and of considerable 
commercial interest. The fish is noticeably 
larger than the tunny which is caught on the 
coasts of France and Spain, and the methods 
used for catching it are very different. Whereas 
the “ Gascony ’’ tunny does not generally exceed 
60 pounds in weight, and u usually caught with 
a line, the Mediterranean tunny runs to some 400 
pounds in weight, and is only taken in nets. Its 
flesh is of darker colour and coarser texture, 
and is used almost entirely for canning in 
oil. 05 per cent, of the fish caught in Tunisia 
is exported, mainly to Italy, the rest being con- 
sumed locally. 

The most important tunny fishing station is 
that of Sidi Daoud on the Gulf of Tunis, nearly 
opposite Carthage. A highly-organised fishing 
camp has been constructed there together with a 
canning factory. The tins are actually made on 
the spot, as well as the wooden cases ready for 
export, idthough the locality is served by no railway 
line, nor even a good road. Both the tinplate used 
and the timber, together with all other material, 
such as olive oil and salt, have to be brought to 
Sidi Daoud either on rough country carts or, 
more often, by small sailing vessels and light steam 
craft plying across the Gulf. 

This fishing station is only in activity during 
the months of April, May, June and July, and of 
this peri<^ little over one month, namely, June, 
is actually taken up with the fishing, the rest of 
the time being used for preparation and organ- 
iMtion. 

A good average day’s haul is 1,000 fiskaveraging 
some 200 lbs. each, namely, a total of 100 tons. 
A good average total for the season is 1,000 tons 
or more. 


THE GINGER INDUSTRY OF 
CANTON. 

Dried and pireserved ginger, as well as the raw 
product, , are exported from, the Canton district, al- 
though Hongkong is ifia centre for the exportation 
of ginger. Ginger ro<ft.*firom Capton and other 


points is imported into Hongkong, where it is 
preserved, mid dried for shipment to consuming 
countries. 

The year 1922 was a favourable one for the 
ginger industry. The exportation of fresh ginger 
f»>m Canton increased from 7,046,074 pounds^ 
valued at about £25,000 in 1921, to 9,779,357 
pounds, valued at about £38,500 in 1922. Only 
a small amount of preserved ginger was exported . 
from Canton, as most of the ginger is preserved 
at Hongkong. 

According to the United States Vice-Consul 
at Canton, the ginger factories there buy ginger 
from a few Chinese dealers, who collect from many 
small up-country growers. The ginger is shipped 
to Canton by junk. Stem ginger, or the young 
tender shoots M the plant, is cut up into small 
sises suitable for sdle. Cargo ginger is treat^ 
as it comes from the growers and is brought into 
Canton in pieces weighing frW four ounces to 
a pound. 

After arrival at the factory the ginger is given 
a preliminary washing in the river. Then it ii 
put into a vat with a capacity of about 360 catties 
(equivalent to 480 pounds) and boiled for about 
an hour. After draining off the water, ginger 
and sugar are mixed in equal proportions, with 
enough water for boiling. This mixture is boiled 
in the vat for an hour, and the resulting preserved 
ginger is packed in casks of 168 catties (224 pounds) 
for shipment abroad. It is also shipped in cases 
containing jars packed in straw. The cases are 
made of local timber. 

The same process, up to the boiling with 
sugar, is followed in the manufacture of dry 
ginger. In this case very little water is added 
after the ginger is mixed with sugar. The 
ginger is boiled until dry, after which it is 
removed from the vat and packed in ope-pound 
tin boxes. 


MEETINGS OF THE SOCIETY. 


Indian Section. 

Monday June 30, at 4.30 o’clock. — J. C. 
Febnch, I.C.S. “ The Art of the Pfil Empire 
in Bengal.” The Eight Hon. the Eabl 
or Eonaldshay, G.C.S.I., G.C.I.E., will 
preside. 

Dominions and Colonies Section. 

Monday, June 16, at 4.30 o’clock. — 
C. V. CoBUBSS, M.So., LL.D., ” The Mineral 
Wealth of the pre-Cambrian in Canada.” 
Sir, Eichabd Eedmayne, K.C.B., M.Sb., 
M.Inst.C.E., M.I.M.E., M.I.M.M., P.G.S., 
ChMiman-Govemor, Imperial Eesouroee' 
Bureau, will preside. 
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FINANCIAL STATEMENT FOR 1923. 

The following statement is published in this week’s Journal in accordance with 
Sec. 40 of the Society’s By-laws: — 


Dr. 


INCOME AND EXPENDITURE ACCOUNT. 
January Ist to December BIst, 1923. 

Cr. 


a 8. d. a 8. d . 

To Journal, including Printing, 

Publishing and Advert- 
tisements 3,132 19 7 

library and Bookbinding . . 110 2 11 

Medals : — 

Albert 43 10 U 

Society's 27 0 0 

70 15 0 

Sections 

Dominions and 
Colonies 81 16 10 

Indian 123 10 8 

Cantor Lectures 

Expenses of Examinations. . 

House : — 

Rent, Rates, and Taxes . . 

Insurance, Gas, Coal, Expen- 
ses and Chor^ Incidental 
to Meetings 571 10 9 

Repairs 417 17 8 

Office Expenses 

Salaries, Wages, and Pen- 
sions 3,660 3 6 

Stationery and Office Print- 
ing 412 10 11 

Advertislim 45 10 0 

Postages, Parcels, and Mes- 
sengers' Fores 232 11 7 


Committees 

General Expenses 

Industrial Art Committees . 


6 ! 


205 13 6 

125 12 6 
3,661 3 

8,838 14 

442 3 8 


-1,431 18 1 


-4,860 5 O' 


50 10 
82 4 


Balance, being Excess of Income over 
Expenditure tiansfeRed to Capital 
Account (lee Balance Sheet) 1,888 13 8 


.£10,807 0 5 



£ 

8. 

d. £ 

Sijbsf’riptions 

6,401 

0 

0 

Life. CompoBltioiiH 

330 

10 

0 


— 

■ — 

— 6,791 

Interest anil Dividends on 




Society's Investments . . 

338 13 

3 

Ground Rents 

300 

0 

0 

Interest, Dividends, and 




Ground Kents from Trust 



Funds fur General Pur- 




poses 

400 

16 

0 

Do. from Building and Eu- 




dowment Funds 

22 

7 

5 



— 

— 1,230 

Sales, etc. : — 




Journal 

206 

13 

7 

Do. Advertis«>mcnt« 

281 

8 

3 


£ 8 . d. 


6 5 


(’antor Lectures . 


11 0 2 


559 2 0 

Examination Fees and Advertisements in 

and Solo of Examination Papers .... 10,800 6 8 

Charges for Expenses for the use of Meeting 

Room 262 10 0 


Rent of Cellars' . 


67 8 4 


£10,807 0 5 
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TRUST INCOME AND EXPENDITURE ACCOUNTS. 

Cr. 


Dr. 


Balance forward 


£ «. 
691 16 



£691 16 2 


‘ JOHN STOCS T&UBT— 

By Balance, January let, 1923 .... 
.. Interest on Investments 


Balance, January Ist, 1928 

Interest on Investments 


£ 

82 6 
8 10 


Trust 

. Aocumnlatloiis, 
^Dee.81st, 1988. 
t, tf. ^ s. d. 


De. Aldekd’b Trust — 
Balance, January 1st, 1028 . 
Interest on Investments . . . 


Thomas Howard's Trust— 
Balance, January 1st, 1023 .... 


Lesi Cost of Lectures <2 Prlntlna 

Mulrkadt Trust— 

Balance, January 1st, 1923 

Interest on Investments 


ST.— 


64 14 

3 

6 14 

10 

61 9 

1 

15 19 

8 

44 9 

7 

7 14 

6 

83 11 

10 

19 19 

8 

108 11 

6 

46 12 

6 

48 7 

6 

6 5 

4 

OB 12 

9 

20 0 

0 


86 16 7 


46 0 10 


62 4 U 


67 19 0 


DR. SwiNBY’s Trust — 

Balance, January Ist, 1023 160 

Ground Bents (Income from) . . 180 
34b' 

Lcmm Transfer to the Society's 
Income and Expenditure Ac> 
count 140 


Francis Cobb Trust — 
Balance, January Ist, 1923 . 
Interest on Investments . . . 


88 12 9 


0 

— 200 


0 0 


47 13 6 
8 18 10 


Lb Nbvb Foster Prizb Trust — 

Balance, January 1st, 1923 19 19 4 

Interest on Investments 6 16 0 


66 12 3 


FOTHEROILL TRUST — 

Balance, January 1st, 1923 62 11 10 

Interest on Investments -13 12 6 


26 16 4 


Trueman Wood Lecture Trust— 

Interest on Investments 32 14 8 

Leas Cost of Sir WllUam Bragg's 
Lecture (including printing) 32 14 8 

Benjamin Shaw Trust — 

Balance, January 1st, 1023 ... . 4 3 2 

Interest on Investments 4 13 6 


76 4 3 


Cantor Trust — 

Interest on Investments 140 14 1 

Ground Bents (Income from). . 141_0 0 

281 14 1 

Lest Transfer to Society's In- 
come and Expenditure Ac- 
count 281 14 1 


8 16 8 


Davis Trust — . » 

Interest on Investments ......; 78 2 8 

Lett Transfer to Society's In- 
come <2 Expenditure Account 78 2 8 


Sir George Birdwood Memorial Tritst— 

Interest on Investments 36 16 0 

Lett cost of Sir J. H. MarshaU's 
Lecture (including Printing) 36 16 0 

Russian Embassy Prize Trust — 

Balance, January 1st, 1928 10 0 0 

Interest on Investments 6 0 ' 0 


Lett Prise awarded . 


16 

5 


Dr. Mann Trust — 

Balance, January 1st, 1923 .... 72 17 

Interest on Investments 61 8 


0 

0 

— 10 0 0 


124 

Lett Cost of Juvenile Lectures 86 


Owen Jones Memorial Trust— 

To Interest on Investments 16 18 4 

Lett . Balance over- 
spent 1922 .... 10 7 

Do. raxes awarded 16 2 9 

16 18 4 


89 6 6 


£691 16 2 


1924— Jan. 1. By Balance Brought forward £691,16 2 
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BALANCE SHEET, December SIst, 1923. 


Df. 


Cr. 


£«.<!. £ f. d, , 

To Capital Account— 

As on January Ist, 1923 . . 71,863 12 6 

Donation! re Building 

Fund 276 6 6 

Income and Expenditure 
Account Balance .... 1,383 13 8 

73,522 12 7 

Sundry Creditors 1,291 15 9 

„ Bank Overdraft (Building 

Fund Account) 7,634 13 9 

„ Industrial Art Fund (Dona- 
tions received and not 

yet expended) 703 14 6 


Trust Funds — 

Capital Account 16,899 7 

Accumulations under 
Trust Income and 
Expenditure Account 691 16 


83,162 16 

6 

2 


7 


Sundry Creditors 


17,691 3 7 
16 12 0 


£ t. A £ «. A 

By Freehold Premises 

18 and 19, John Street as 
on December, Slst, 

19S2 48,161 6 2 

Alterations, Ac., (less 
Sales) 2,241 10 6 


60,392 16 7 

„ Books, Pictures, etc 10,000 0 0 

„ Investments (see schedule) 17,481 8 6 

„ Subscriptions outstanding 2,706 0 0 

„ Sundry Debtors and Ground 

' Rents outstanding .... 828 19 7 

„ Paid on Account of 1924 

Examinations 1,650 0 0 

„ Cash at Bank on Current 
Account (lees cash in 

Transit) 712 0 8 


83,770 6 3 

„ Trust Funds — 

Investments 16,899 7 6 

Ground Rents, etc 90 0 0 

16,989 7 6 


£100,769 12 8 


£100.769 12 8 


We have audited the above Accounts and Balance Sheet for 1023 with the boohs, accounts and 
vouchers relating thereto, and certify them as being in accordance therewith. We have verified the Banh 
Balances and investments. 


Spencer House, South Place, E.C. 2. 
14 June, 1924. 


KNOX, CROPPER Co., 

Chartered Accountants. 


SCHEDULE OF THE SOCIETY’S INVESTMENTS. 

^ {as valued December, 1922 ). 


Ground-rents (amount invested) £10,496 2 9 ' 

£217 b 0 Great Indian Peninsula Railway 4 per Cent. Guaranteed Debenture 

Stock 167 0 0 

£600 0 0 New South Wales 4 per (3ent. Stock 446 0 0 

£609 0 0 Canada 84 per Cent. Stock 430 0 0 

£100 0 0 Queensland 4 per Cent. Stock . 07 0 0 

£530 10 1 New South Wales 84 per Ont. Stock 614 11 0 

£600 0 0 Fatal 4 per Cent. Stock. - 446 0 0 

£321 16 9 Metropolitan Water Board Stock 209 3 0 

£6 0 0 Few River Company Shares 6 n 0 0 

£3.41)6 14 6 India 34 per Cent. Stock 2,131 11 ^ 

£506 0 0 Sonth Australia 4 per Cent. Stock 600 0 0 

£2.000 0 0 'War Loan 6 per Cent. 2,000 0 0 


17.481 8 6 
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TRUST FUNDS INVESTMENTS SCHEDULE. 


Alfred Davlee Bequest. 


£1.958 0 0 


Mr. Swiney's Bequest 4.477 10 0 

Mr. Cantor's Bequest 2.606 11 3 

Mulready Trust 106 0 9 

Howard Trust 571 0 0 

Owen Jones Trust 622 8 2 


Mr. Cantor's Bequest 


8.278 16 6 
648 19 7 


J. Murray and others. Building Fund . . . . | 

Francis Cobb Trust 

Le Neve Foster Tnlst | 

John Stock Trust 

Shaw Trust 

North London Exhibition Trust 

FothergUl Trust 

Aldred Trust 

Endowment Fund 

'Trueman Wood" Lecture Endowment Fund 
Sir Geor^ Blrdwood Memorial Fund .... 

BuBsian Embassy Prize 

Maun Trust 


20 16 
88 11 
266 14 
105 11 
42 2 
70 4 
08 12 
184 17 
272 7 
164 8 
804 7 
654 15 
784 19 
100 0 
1.028 9 


4 

0 

1 

7 

1 

0 

0 

0 

6 

0 

0 

7 

9 

0 

2 


Great Indian Peninsula RaUway 4 per cent. 


Guaranteed Debenture Stock 1.800 0 0 

Ground>rents (amount expended) £4.477 10 0 

Do. do. do. 2.695 11 8 

National 5 'per cent. War Bond. 1027 .... 100 10 1 

Metropolitan Railway 8i per Gent. Stock 610 0 6 

India 8 per cent. Stock 428 0 0 

Do. 'do % 

Bombay and Baroda Railway Guaranteed [ 2.678 10 0 
8 per Cent. Stock ) 

India 8^ per Cent. Stock 20 10 0 

6 per Cent. War Loan 54 18 0 

New South Wales 8i per Cent. Stock 1030-50 250 0 0 

3| per Cent. War Loan 100 0 0 

5 do. do 40 0 0 

6 do. do 100 0 0 

5 do. do ^.. 120 6 8 

6 do. do 184 15 0 

5 do. do 874 0 0 

5 do. do .‘ 210 17 6 

5 do. do. 526 2 S 

National 5 per Cent. War Bonds 1028 .... 664 18 0 

5 per Cent. War Loan 674 0 0 

5 do. do 01 0 8 

5 do. do 000 0 0 

£16,800 7 6 


NOTICES. PROCEEDINGS OF THE SOCIETY. 


ANNUAL GENERAL MEETING. 

The Council hereby give notice that the 
One-himdred-and-Seventieth Annual General 
Meeting, for the purpose of receiving the 
Council’s Report and the Financial State- 
ment for 1023, and also for the 
election of Officers and new Fellows, will 
b j held, in accordance with the By-laws, 
on Wednesday, June 25th, at 4 p.m. 

(By Order of the Council) 

George Kenneth Menzies, • 

Secretary, 


DOMINIONS AND COLONIES SECTION. 

Jxtne 16th, 1024 ; Sir Richard 
REDMAY ibi, K.C.B., M.Sg., M.1n 8T.C.E., 
M.I.M.E., F.G.S., Chairman 

Governor, Imperial Resources Bureau, in 
the Chair. 

A paper on “ The Mineral Wealth of 
the Pre-Cambrian in Canada” was read 
by Mr. C. V, Corle887^M.Se.> LL.D. 

The paper and fliscusBidn will be published * 
in a sumequ^t number of the Journal.^ 


TWENTIETH ORDINARY MEETING. 

Wednesday, May 7th, 1024. 

Admiral of the Fleet, Sir Herny 
B. Jackson, G.C.B., K.C.V.O., F.R.S.,. 
M.I.E.E., in the Chair. 

The paper read was ; — 

WIRELESS NAVIGATION. 

By J. Robinson, M.Se., Ph.D., F.List.P.^, 

Head of Wireless and Photography Department, 
Royal Aircraft Establishment, Farnboroagh. 

Some features of wireless navigation are 
already well known. The basis of the subject 
is that it is possible to determine the direction 
towards a wireless transmitting station,, 
and the instruments for doing this are 
usually called direction finders. Most people 
are aware of the uses made of these instru- 
ments by our Fi^^ting Forces during the 
war. In Zeppelin attacks, our organisation 
of direction finding stations, with their 
means of communicating with London, 
gave our headquarters staff iminediate 
infonnation as to the position of this 
Zeppelins, so that we yreve warned of the* 
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approckch of the airshipb, and each district 
was darkened as required. The Zeppelins 
themselves transmitted, so that the Gierman 
direction finding stations could work out 
the position of the airships, and it is of 
interest that in these cases wireless naviga- 
tion proved both of tise and disadvantage 
to our late enemy. 

Again, our direction finding stations were 
of use in finding the whereabouts of German 
submarines. The submarines were fitted 
with wireless transmitting and receiving 
apparatus for purposes of communication 
with their bases. When they used their 
transmitters, bearings were fouiid on them 
by our various direction finders, and their 
positions were discovered. The fact that 
our stations were kept most busy at nights 
was testimony to the efficiency of our 
various defence methods. An interesting 
episode happened in the Mediterranean, 
which W8W only discovered by us after the 
war. The enemy knew of our methods of 
sending out wireless broadcast signals giving 
the position of any enemy ‘ submarine, 
and on occasions, where a submarine was 
not sure of its own position, it came to the 
surface and made a transmission, knowing 
that our direction finding organisation 
would give its position. On receiving the 
information required the submarine naturally 
departed as far na possible from the position 
indicated to our submarine hunters. 

Some time ago the fact was disclosed 
that our direction finders had some im- 
portant infiuence during the Jutland Battle. 
Early information was received of the 
movements of the German Fleet, and Admiral 
of the Fleet Sir Henry Jackson, who was 
then First Sea Lord, was able to issue early 
instructions to our own Naval Forces. 

These facts show that Great Britain was 
in the forefront of the development of 
wireless navigation, and we can claim to 
have carried the development to a higher 
pitch than any other nation during the 
war. Post-war application perhaps does 
not leave us with the same superiority. 

Long before the advent of wireless, 
'navigation had become very highly 
developed. Many methods were available 
to give the mariner information of his 
positian and of the course he should steer. 
These methods, however, were not in- 
fallible, as ships were lost owing to faulty 
navigation. Wireless giv^s a further metlnx^^ 
for determining position, and as a naviga-r 
tional method it is already diministe^ 


the number of ships lost, and by more 
universal application it will undoubtedly 
add materially to the safety of life at sea. 
In the cases where the better known 
navigational methods fail, f.e., in fogs, or 
during persistent cloudy weather on long 
voyages, wireless is exceptionally useful. 
Unlike light, wireless waves are unaffected 
by fog.' Thus by the aid of wireless, ships 
can proceed during fogs with an accurate 
knowledge of their positions, and so con- 
siderable time can be saved. 

Another aspect of navigation must now- 
adays be considered, t.e., for aircraft. In 
this case wireless must play an even greater 
part than it does for ships, and so much 
so that it will become absolutely essential 
for aircraft. One reason for this is that 
drift plays a much more important part 
in the air than it does at sea, so that dead 
reckoning methods are not so easy to apply. 
A cross wind of thirty miles per hoiu* has 
a serious infiuence on an aeroplane doing 
100 miles per hour, and the wind may chcuigs 
in force and direction without the pilot 
being aware of it. In cases of over sea 
flights and of flights above clouds, it is 
thus of great importance to make use of 
all possible navigational methods, and 
wireless will play a very important part. 

From the navigational point of view 
there is nothing new for mariners to learn 
about wireless navigation. The method is 
analogous to that of taking, bearings on 
lighthouses and on known points on the 
coasts. Wireless introduces other fixed 
points, t.e., \vireless shore stations, with 
the added cwlvantage that these stations 
can be at ranges much greater than the 
eye can see. Ranges of hundreds (even 
thousands) of miles can 'be used, though 
the greatest utility for sliips will probably 
be under one hundred miles. On a point of 
application there is one difference from 
visual bearings, which is that for long distance 
wireless bearings it is necessary to take 
into accoimt the curvature of the easrth. 
Wireless bearings are great circle bearings, 
and must be treated accordingly when 
transferring to mercators or other form of 
chart. 

When two or more bearings are obtMiied 
from different wireless station^, one’s 
position can be plotted a chart, see Fig. L 
Wireless barings are usually obtained with 
ap accuracy of 2*’. This may seem crude 
to some navigators, especially . com- 
pared with precision of their astronomical 
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Method of locating poeition by means of three 
Fixed Stations. 

obeervationg. It is not so crude as it appears 
at first sight, as a number of wireless bear* 
ings from different stations can be obtained, 
and on plotting the various bearings they 
will cut each other to form various triangles, 
and one*s most probable position can be 
obtained with reasonable accuracy. Again, 
positions can be obtained from time to 
time and checks obtained by the aid of 
dead reckoning. Again, in regions where 
wireless navigation is most useful it will 
usually be possible to have a number of 
wireless stations at comparatively short 
ranges, say, not exceeding 50 miles, in 
which case an accuracy of 2** is quite good. 

The principle on which most direction 
finding systems depend is that of a single 
loop consisting of one or more turns of 
wire. If such a loop is joined in series 
with a tuning condenser, and siii table receive 
ing means employed, it has the following 
properties. Suppose that the loop is 
arranged to rotate about a vertical axisr 
and that we tune in to waves coming from 
any particular station, when the loop is 
rotat<^ it will be found that the signal 
strength alters, and that in one complete 
turn there are two positions where the signals 
are loudest, and two positions where the 
signids vanish. The two positions of maxima 
are directly opposite to each other, in other 
words, 180^ apart, and the two positions 
of minima are also: directly opposite to 
eskih other, the minimat being at right angles 
to the maxima. When a maximum is 
obtained, the plane <<„the loop is pointing 
directly at the trtmsiiAt^g stj^on, and 
thue whHi the minimiiih ;is olAained t^ 
plane of the kx)^ is at rig^t angles to the 


direction towards the transmitting station*. 

The reason for this change of signal 
strength aS the loop rotates is as follows 
Wireless waves travel over the surface of 
the earth. Another nanw for wirelest waves 
is etectro-magnetic waves, a term which 
implies that there is an electric component 
imd a magnetic component of the wave. 
There are thus three features of the waves, 
the direction of transmission, the electric, 
and the magnetic fields, and these three 
are at right angles to each other, see Fig. 2. 
The electric force is normally vertical and 
the magnetic force horizontal. The fact 
that we are dealing with waves means that 
both these fields are alternating rapidly. 
From the laws of ordinary electso -magnetic 
induction, it is known that if the magnetic 
field cutting through the plane of a loop 
changes, an electro -motive force is pro- 
duced in the loop. For every position of 
this direction finding loop, except where 
the plane of the loop is parallel to the 
direction of the magnetic field, the magnetic 
lines of force cut through the loop and 
thus produce an electro -motive force. Where 
the magnetic lines are in the plane of the 
loop, no electro -motive force is produced 
at all. This position, by reference to Fig. 2, 



Fig. 2. 

Relationship between Fleotrio and Magneiio 
Fields and Direction of Propagation of Waves. 

is obviously for the plane of the loop at 
right angles to the direction of the waves, 
the maximum cutting of the lines of 
force through the loop is obviously 
where the plane of the loop is in the direction 
of the waves, and between these two poritiona 
there are produced varymg degrees of electro- 
motive force* . We thus see. why maxima 
aad; .miiiiiiia are obtained, and by using 
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suitable receivers a curve similar to th|kt 
shovm in Fig. 3 is obtained, which shows 
the relationship between the position of 
the loop with regard to the transmitting 
station and the amount of energy picked 
up by the loop. In this diagram the energy 
absorbed from any given direction is pro- 
portional to the length of a line drawn ih 
the required direction, from the centre of 
the degree circle to the point at which it 
cuts the figure-of-eight curve. 



Unfortunately the amount of energy 
picked up from waves by a loop is very 
small. Compared with open wireless aerials 
the energy is very small indeed. This relation 
depends on the wavelengths used and on 
the number of turns and area of the loop. 
Consider an open aerial 90 ft. high and a 
squcure loop of 10 turns of 3 ft. side. On a 
wavelength of 1,000 metres the open aerial 
receives 300 times the electro -motive force 
received by the loop. When the wave- 
length is 2,000 metres this ratio is 600, and 
when 600 metres, the ratio is 160; the shorter 
the wavelength the better is the loop in 
relation to the open aerial. It woxild thus 
appear advisable to increase the size of 
the loop as much as possiMe. There are 
limits to this, however, from the point of 
view of convenience, and, further, from the 
point of view of wavelength. AlthoUjg^ the 
directional properties of loops have been 
knoipm for some cbnsiderable time, the sccaH 
amount of energy they receive prevented 
uw b^ng made of them for direotiotial 
purposes, to any eartent, until the advent 
of the thormionio ^ val^ wfaieh enabted 


very sensitive receivers and amplifiers 
to be designed. 

By reference to the curve in Fig. 3, 
it will be seen that the most sensitive 
position for determining direction with a 
single loop is at the minimum, and that the 
determination of the maximum with any 
accuracy is impossible ; this is because 
the variation of signal strength at the 
maximum is very slow. The position of 
the minimum can be determined vath con- 
siderable precision by rotating the loop 
through the minimum position until signals 
are heard on both sides of the minimum. 
On a circular scale the readings on both 
sides of the minimum are noted and the 
mean angle worked out. Atypical example 
of a single loop direction finder is shown in 
the slide. This form of loop, which is usually 
known as the single loop method, is used 
in the United States and in France, and to 
a certain extent in Great Britain. 

Beixini-Tosi System. 

Owing to the small amoimt of energy 
picked up by loops, in the early days it 
was necessary to use large loops, which 
could not be conveniently rotated. A form 
of apparatus of this nature was invented 
prior to the war, and is known as the Bellini- 
Tosi apparatus. This apparatus makes use 
of fixed loops which may be of the dimensions 
of 100 ft. square or even greater. Two loops 
at right angles to each other are used and 
tuned up sepamtely. By means of an 
instrument known as a radiogoniometer, 
shown on the screen, a small rotatable odl 
inside this instrument is coupled loosely 
to two coils at right Angles, these coils 
being respectively in the circuits of the 
separate aerials. It is found that by suitable 
connections, as this moving coil is rotated, 
maxima and minima are obtained as in 
the case of a single loop, and that 
maxima and minima correspond exactly 
with the direction of the incoming waves. 
The explanation of this hM been given 
on many occasions and need hot be eiateted 
into here. Recent developments of this 
apparatus have led to the abolition of the 
'tuning condensers in the main aerials. Fig. 
4 shows a complete connection for thia form 
of apparatus joined up to a single valve 
acting as detector. This form of apparatus 
•had ochsiderable use during the war, anditp 
idavebpmeht to a stage of p^rakotioal ut^ity 
^^liM.due to Britiidi engmeers, partioulariy 
'Round and Fehioe. ^ 
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Bellini Tosi D.F. Syatenu 


Robinson System. 

Another system for determining the 
direction of the waves iilso makes use of 
two coils at right angles to each other, 
but in this case the two coils are capable 
of rotation together. These coils are used 
in series, and a typical set of connections is 
shown in Fig. 5. The object of this system 
is to allow bearings to taken whilst an 
audible signal is heard, aAd it is in this 
respect distinct from the two preceding 
systems. Such a system is obviously of 



RobinsM^ D.F. Systoihl 


great utility in many circumstances. First, 
it enables the signal to be read at the same 
time that a bearing is being taken. Secondly, 
in cases where external noise is very bad, 
as in the case of aircraft, this external 
noise would tend with minimum systems 
to make the angle of a minimum signal 
very wide and thus the determination of 
bearings inabcurate. This system is some* 
times called the maximum system, because 
it enables the maximum position of one 
coil to be determined. The coils being at 
right anglra, when one coil is on the 
maximum the other coil is on the minimum 
or zero. Suppose that one coil, called the 
main coil, is used alone, a rough determina- 
tion of the maximum can be ^obtained. 
Now, by the use of a switch one can introduce 
the second or auxiliary coil to add its effect 
to that of the main coil. If the main coil 
i^ accurately on its maximum, the auxiliary 
coil will be accurately on its zero, and thus 
the introduction of this latter coil should 
make no difference, variation in tune being 
specially compensated for. If it does make 
any difference to the strength of signal 
then it is necessary to rotate the system 
slightly in order to obtain the condition 
^hero the introduction of the auxiliary 
coil makes no difference to the strength 
of signals. In actual practice the method 
in use is to reverse the connections of the 
auxiliary coil, which in effect means that the 
effects of this coil are added to or subtracted 
from those of the main coil. This system is 
capable of very great accuracy by making 
the size of the auxiliary coil many times 
greater than that of the main coil ; the 
^justment of the coil c€ui be. set to within 
one -tenth of a degree. In actual practice 
this accuracy is too great, and the ratio 
of the coils is chosen about two or three to 
one. 

Application. 

Having described the various reception 
methods for determining the direction of 
wireless waves, the question arises as to 
how these instruments can be used for actual 
wireless navigation, in other words, whether 
the instruments should be. placed on shore 
or on the ship or aircraft. We shall first 
discuss the system where the direction 
finding stations are on the shore. In this 
case a system of direction finding stations 
is . worked out so that reasonable accuracy 
w obtained from whatever direction the 
ship may be approaching, i.s., it is arranged 
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that the outs shoiild always be at as large 
an angle as possible. Obviously, if two beat- 
ings out at a very fine angle the deduction 
of position is liable to serious error, because, 
the bearings being nearly parallel, the smallest 
error in one will make a big difference in 
the point at which they out. The system 
of direction finding stations is then linRed 
up with one central station by land line 6r 
by transmitting wireless staticms. It is 
preferable to use land line wherever possible. 
The procedure for determining position is 
for a ship to make a call asking for its 
position. Each direction finding station 
works out the bearing and communicates 
its result to the central station, where the 
position of the ship is plotted from these 
various bearings. As soon as this is deter- 
mined the central station communicates 
the position by wireless to the ship. A 
certain length of time is required for this 
process, of the order of five minutes, and 
only one ship can be dealt with at a time. 
Any accuracy that is required can be 
obtained by increasing the number of 
direction finding stations on the shore. 
This system has had considerable application. 
It is the system that was . used by the 
Zeppelins during the war in their attacks 
on England. Again, it is the system that 
was used by our forces to determine the 
position of the enemy submarines. Obviously 
for war purposes it has the great dis- 
advantage that the position is disclosed to 
the enemy as well as to one’s friends, as 
in the case of the Zeppelins. The system 
is used to some extent in England at the 
present time, stations being at Flamborough 
Head, the Lizard and Berwick-on -Tweed; 
The greatest application at the present Umb 
of this system is being made in the' 
approaches to New York Harbour. '!|phe slide 
shows the thoroughness with which the 
United States Authorities are making use 
of this system. A large number of direction 
finding stations are used, and it is stated 
that twenty thousand bearings are given 
every year. Again, this system is being 
used on the Civil A^r Route between London 
and Paris. On the British side direction 
"finding stations are installed at Croyd<»i 
and Pulham. An aeroplane asks for its 
position by .wireless telephony. Both 
Pulham and Croydon work out bearings, 
the Pulham be«^g being oommunicated 
by land line to Croydon, where the position 
ol the aircraft is worked out and transmitted! 

An alternative system to the pvecedng 


is to insta} the direction finding systems 
on the ships themselves. This method has 
many advantages over the preceding. It 
enables each ship to take bearings of any 
transmitting station in any part of tl^ 
world, whereas the former 83n9tem restricts 
the iise of wireless navigation to certain 
regions. It enables many ships to determine 
their positions simultaneously, whereas the 
former system is comparatively slow. By 
this system every ship which has the 
apparatus instaUed can determine its 
position at any time. Again, the captain 
of a ship much prefers to trust bearings 
determined by himself or by personnel 
under his control. Again, a ship can deter- 
mine its position without disclosing its 
whereabouts to any possible enemy, and it 
is thus the system which will be most 
applicable in war. It has certain difficulties, 
but these are completely out-weighed by 
the preceding advantages. The principal 
disadvantage is that it is necessary to 
instal the apparatus very carefully on each 
ship. Further, on metal ships, the ship 
itself has an . influence on the bearings 
determined and corrections are necessary. 
The corrections to be applied can, however, 
be determined, and in certain cases the errors 
can be adjusted as in the case of the correc- 
tions ctnd adjustments for the magnetic 
compass on steel ships. A typical error 
curve is shown in Fig. 6. Once such a 



Typical Qcadrantal Error Curve. 


curve has been obtained allowance can be 
made when bearings have been taken. 

There are two commercial companies in 
this country which instal direction .finding 
apparatus on ships, and up to date about 
200 ships have be^ fitted. Photographs 
are shown, illustrating a typeal installa- 
tion of the Marconi -Bellini -Tosi system, 
and an installation of the Radio Com- 
^inimioation Company’s Robinson system* 
Excellent results have been obtainedJ[i?ith 
direotioa finding equipment on. bocod 
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ships, and as time goes on, and as more and 
more experience is obtained by the 
navigators, results will be very much better, 
and equipment of this nature will become 
a standard installation for all ships. 

A special but veiy important use of direc- 
tion finders on ships is in oases such as the 
recent sinking of the ** Trevessa.’’ With 
direction finders on ships, and with simple 
transmitting apparatus in lifeboats in mid- 
ocean, searching ships can be directed 
straight to the lifeboats. 

Installation on Aibobaft. 

On aircraft tLere are two methods of^ 
installing directi<m finding apparatus. The 
system most generally used is the Robinson 
system. In this case the coils are usually 
fixed into the wings, the main eoil being 
placed in the fore and aft direction, and the 
auxiliary coil athwart-ships. The whole 
aeroplane is rotated in order to determine a 
bearing. This system is capable of being used 
by pilots themselves, and is particularly 
applioable to oases where definite routes 
are to be flown. For commercial flying, 
say, from London to Paris, or London to 
Amsterdam, with transmitting stations at 
both ends, the aeroplane can be flown con- 
tinuously in the direction of its destination 
in each case. The operation is quite easy 
for the pilot, and after a little experience . 
pilots get great confidence in this method. 
A test of the method was made sometime 
ago by having a ship transmitting at sea 
out of sig^t of land. An aeroplane started 
from Biggin Hill in Kent without any 
information, except that it had to find the 
ship which would transmit a particular 
signal every few ndnutes. The ship might 
have been in the English Channel or in the 
North Sea, but the observer immediately 
on getting into the air at Biggin Hill gave 
the pilot the correct course, and the aeroplane 
was flown straight to the ship, which was 
some 10 to 16 miles south of Brighton. 
The course followed from 6iggin Hill to 
the ship was not deviated from in any 
degree. It should be noted that in this 
particular case visibility was very bad, 
and the pilot was within two miles of the 
ship before he observed it. 

]^tating coils are sometimes fitted in 
aircraft, and one typical fitting is shown on 
the screen. In this case similar installatioa 
errors ate obtained as ^ the case of Bhips> 
and it is necessary tO'*detennkie these 
errors and to cmfreot tbem^ or to allow for 
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Method of fitting Fixed and Rotating Coils in 
an Aeroplane. 


them. A t 3 rpieal flight in which these coils 
were used was made under the command 
of (General Brancker, the navigator being 
Lt.-Col. Towler. This particular flight 
was made from Biggin Hill to Paris. The 
beacon stations used were Poldhu, Horsea, 
Nauen, Paris and Chelmsford. Position was 
determined from time to time, and it is 
to be noted that the aeroplane was above 
the clouds for practically the whole of the 
flight, the clouds on this particular day 
being very heavy. On the return flight 
Oeneral Brancker gave his instructions to 
the navigator with a view to testing out 
the system thoroughly, the navigator having 
no idea as to the destination of the flight. 
He was told to make for various points 
from time to time. Fig. 8 shows the 
course indicated by wireless navigation, 
and the actual course followed by the 
aeroplane as checked by the observer, who 
was told to observe the ground whenever 
he could see it. As a matter of fact he 
seldom saw the ground at aU. It is to be 
noted that the navigator on this flight 
foretold the time of arrival at Paris and at 
Brighton to an exceptional degree of 
accuracy. 

This system was also used by the American 
Naval Air Service when the N.C.4 was 
successful in crossing the Atlantic. 

In this flight a particularly interesting 
example of the use of wireless direction* 
finding ooounwd shortly afW the fl 3 dng 
boat had left the Asores. The magnetic 
compass had become inoperative, with 
the result that the boat missed two of the 
ship stations placed for its gaidanoe» and 
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Flight above^olouds from^Paris to Brighton, using Wireless Navigation. 


waA in danger of beooming entirely lost. 
The direction of the next ship station was, 
however, obtained by the wireless direction 
finder, and by working on this direction • 
the fiying boat was enabled to proceed 
towards the ship and so regain its correct 
course. 

Eebobs. 

There has been considerable discussion 
from time to time as to whether bearings 
are subject to variable errors. It is 
^establish^ that under certain circumstance 
nig^t errors are obtained, and these may 
reach considerable magnitude. These errors, 
fortunately, do not occur tinder all circum- 
stances. A considerable amount of work 
has been oanied dut by the Radio Research 
Board in investigating these errors. The 
general conclusions which have been arrivedJ^ 
at are that» outside the limit of ecouraey- 


of the instruments, where wireless waves 
travel completely over the sea, no errors 
occur either by night or day up to a distance 
of 100 miles. However, if waves have to 
travel for more than 15 or 20 miles over 
land, night errors are liable to occur. In 
cases where waves have hundreds of miles 
of land to traverse errors might be con- 
siderable. Recognising these facts, it is 
quite practicable- to choose transmitting 
stations and general conditions so that 
bearings are reliable for na^gational pur- 
poses. 

The fact that the land has influence on* 
bearings is borne out by a reoentr«test pai$de 
with ainmft. An aeroplane made w ni^t 
flight between Croydon and Lympne. 
On the outward ilij^t from C^ydon 
to Lympne the aeroplane transmitted 
siid asked for bearings, llie ground direction 
finding' etattona found that them were 
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considerable night variations of bearings 
and ,thus the position of the aircraft could 
not be given with any great accuracy/ 
On ti|e return journey* however* wing 
coils were used on ; the aeroplane, and the 
pilot detormined hfs own direction on 
Croydon transinitting station, this station 
using continuous wave transmission. No 
trace of lught error was observed, and the 
pilot flew a straight course from Lympne 
to Croydon.. 

DiBBcnoNAL Transmission. 


and Franklin have developed a system which 
makes use of wavelengths of ^e order of 
0 to 10 metres. The aerial for this purpose 
is very small* consisting merely of a short 
unearthed wire with the transmitter inserted 
at the centre. This is placed vertically and 
is at the focus bf a parabola. Around the 
surface of the parabola a number of vertical 
wires are placed* each wire being tuned to 
the same Wavelength as the transmitting 
aerial. In this case the energy is reflected 
and concentrated into the form of a beam. 
A perfect becun such as is known in optics 


Another me^od for effecting wireless, 
navigation is rhe reverse of the preceding 
methods. This consists in transmitting 
directional signals from the shore or groimd, 
and employing ordinary receiving apparatus 
on the ship or aircraft. . Ihe difference 
between such methods and those already 
described can be readily seen by an analogy 
with lighthouses. Ih one case bearings of a 
lighthouse can be taken by having the light 
shining equally in all directipns, and the 
directional observation made .%y pye and 
compass on the ship. In the other tsase the 
light is actually directed in the form of a 
beam and is rotated uniformly. Work of 
this nature is of comparatively recent 
practical development. Two methods have 
been proposed. 

WiKEUBSs Beam. 

It has been found possible to concentrate 
wireless energy more or less in one direction 
by the use of reflectors or mirrors of a 
particular nature. This is only possible 


is not obtained for the reason that the 
wavelength is long compared with the 
dimensions of the mirror. The distribution 
of energy is shown in Fig. 9, from which 
it will be seen that along the axis of the 
mirror the largest percentage of the energy 
is concentrated. Behind the mirror an 
inappreciable amoimt of energy is trans- 
mitted. By the use . of such a beam it is 
possible to obtain a navigational method. 
The whole transmitting system with its 
reflector is rotated uniformly once every 
two minutes. A distant observer will hear 
the signals only when the beam is pointing 
towards him or very nearly pointing towards 
him. The system is so arranged that a 
definite signal is transmitted on every 
point of the compass, and special marking 
signals* between the points of the compass. 
Special cards are supplied for use with the 
signals, and it is only necessary for the 
observer on the ship to record the signals 
heard and to refer to this card for him to 
know from which point of the compass the 


if the wavelength used is much shorter than signals are obtained* and thus his bearing 
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at Inchkeith in the Firth of Forth and has 
given satisfactory working. It has up to 
date not given very great range, the working 
range being about 10 miles. 

This method has obvious advantages 
over the preceding methods. The principal 
advantage is that the technioal work is 
concentrated at one spot and the observation 
of bearings can' be (done by unskilled 
personnel. It should be pointed out, however, 
that a special receiver for short wave 
reception is essential on the ships. 

Rotating Loop Method. 

Suppose that a loop is used as a trans- 
mitter, the reverse effects of reception are 
obtained. It is found that maximum signals 
are transmitted in the plane pf the loop 
and zero signals at right angles to the 
loop. By rotating a loop of this nature 
uniformly, say once in 60 seconds, a distant 
observer will hear maxima and minima 
of the signal. Suppose further that a dis- 
tinctive signal is transmitted when the 
plane of the loop is due north and south, 
and that a distant observer knows the time 
of rotation of the loop. If he can obtain 
the time of rotation from the north and 
south position to the position where he 
obtains maximum signals, or preferably 
minimum signals, he knows at once his 
bearing from the loop. For instance, 
suppose that the interval from the dis- 
tinctive signal to the time of his maximum 
signal is 10 seconds, and that the time of 
rotation of the loop is 60 seconds, then 
his bearing is 10-60ths of 360^ i.e., 60°. 

This method has only been developed 
recently, and at first sight it would seem as 
if the range obtained would be very small 
as loops are supposed to be inefficient 
radiators. It is known that the amount of 
energy tremsmitted from a loop compared .. 
with that transmitted from an open aerial 
is small for the same aerial current. However, 
considerable assistance is obtained from the 
fact that it is possible from the same primary 
power to obtain much greater aerial currents 
in a loop than in an open aerial, and thus 
the contrast in ranges between loops and 
open aeriab is not so bad as it would seem 
at first sight. This contrast is made more 
favourable for the loop by using shorter, 
wavelengths. Loops have been developed 
for this purpose by the Wireless Departm(pnt ^ 
of tile Royal Aircraft Establishment; A. 
photograph of a Idop is shown in Fig. 10, 
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1 Rotating Loop Directional Transmitter. 

The loop is square of 6ft. side, and consists 
of six turns. Continuous wave or in- 
terrupted C.W. transmission is employed. 
With a power of 600 watts it is possible 
on a wavelength of 600 metres to put 40 
amperes into this loop, and this has <given 
ranges, to an aerial on the ground, of 60. 
miles wittout the maximum ha^ng been 
dbtained. Under much more strenubite 
conditions, f.s., to aeroplanes, signals Imve 
been heard from this Ibop to a distance of 
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^inil 68^,80 that this metl^ pf . Erectional 
traumianod appears exceedingly hopeful. 
tJsing crystal reception v^th, an ordinary 
ship’s ' aerial, it is estimated that under 
these conditions a distance of 12 miles 
be obtained, but without much trouble 
it wiU be possible to use powers of 5 kilowatts 
4nd the range should increase sufficiently 
to be useful to crystal receivers up to 
^ Estance of 50 miles. It shoidd be noted 
that it is quite possible to do this with 
ordinary commercial wavelengths, so that 
on a ship the ordinary wireless receiving 
apparatus , can be used and all that a 
davigator require in adEtion is an accurate 
stop-watch. 

CONCLtTSION. 

Various methoEi for determining bearings 
have' been described and examples of the 
lise of these various methods have been 
given. Sufficient has been said to inEcate 
that it is an absolute certainty that the 
era of 'wireless navigation is not far Estant. 
iProgress is rapid, Efficulties are being 
overcome, and knowledge is sufficient at 
present to' warrant universal adoption. 
Means for the Essemination of this know- 
ings is desired so that it may be brought 
within reach of every navigator. 

All methods of wireless navigation have 
their uses. The tendency will be for the shore 
direction finding system to continue its 
use and probably to extend. However, the 
advcmtages of Erection finders on ships 
and aircraft are so great that this method 
will ultimately be of more universal applica- 
tion. Directional transmission becMsonson 
shore will also ha^ great application, and 
in the future this method will have parallel 
ufe with. that of the Erection finders in 
the ships and aircraft. 

In this country development work is 
being . carried on by the Government, 
research work is being carried on by the 
RaEo Research Board, and the application 
and some deyEopment is being carried on 
by various COminerciai companies. It is 
a big subject and involves considerable 
e^qpense, and all creEt is due to commercial 
companies for carrying on this development 
with, up to the present time, very little, 
if any, financial profits There is need for 
gmt support by all Shipping Companies, 
the Bofod of, TiciSa»^'X^ty House and 
LU> 3 Fds, so ^t ai/)be earliest possibie 
moment ae^Emte a# 'sea and in' the 
air shall be^ nunimised; jifnd that there 


will be fewer cases heard of ships lost 
without trace. 

DISCUSSION. 

Thb CsAiRMAx (Admiral Sib Hbxry JaoXsov) 
said that the author had touched on the past, 
present, and future directional wireless as apj^ed 
to navigation and other purposes. He had 
described the rapid development, of the apparatus 
necessary for this work, particularly in this country 
during the stress of war, and he inEoated that this 
country held a leading part at the end of the war. 
Apparently that had not been maintained, at 
any. rate so far as maritime purposes were con- 
cemed-^he thought it had been maintained so 
far as the Air Force was. concerned — and at sea 
it had not been made use of to the Extent to which 
many of them had hoped. He agreed with the 
author, but he was a little more sanguine with 
regard to the future. He had had a great many 
conversations with and requests from port au- 
thorities and shipping people, and others connected 
with navigation, concerning the reliability and 
accuracy of the apparatus. His reply was always 
the same. It was to the effect that direction 
finding by wireless could be relied upon to give 
accuracy within two degrees up to about 100 miles 
by day or night over sea, provided that the stations 
had been tested and if necessary corrected and 
calibrated before being brought into use. This 
was based on nearly four years* work carried out 
systematically by the RaEo Research Board. 
The observation work had been carried out with 
the three types the author had described, on 
board ship, oversea, and overland, with waves 
varying in length from those used by the powerful 
commercial stations down to the shorter waves 
used mostly at sea. Under favourable conEtions 
for good accuracy — ^namely, skilled observers, 
absolutely unbiassed in every respect as to the 
results obtained, well constructed apparatus 
carefully tested for errors, qmet surroundings, 
And frequent readings of the same transmitting 
station — ^the accuracy obtained was not necessarily 
greater than that obtained in the Battle of Jutland 
eight years ago. He repeated that the accuracy 
now was not grwter than it was at the 
Battle of Jutland. The day before that action, 
in daylight, a change in the bearing of a German 
battlediip, distant 9(X) miles, of 11 deg. in two 
consecutive observations about one hour apart, 
convinced him that the Gbrman high sea fleet 
was on the move, and decided him to send out 
the British Grand Fleet to sea with all dispatch. 
This resulted in the Battle of JutlanE A change 
of 11 deg. was enough. That was eight - years 
ago. Had he hom faced with the making of such 
a decision four years ago he would have hesitated. 
During those four ytm Asany reports indlcatcid 
that these E^mIsss observations were liable to 
inexplicable viudatiohs, especially at nig^t. Them 
hltd bem describe by the anthm investigatsid’ 
by the RaEo Ressaxeh Board, anEthe^ weie notr 
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in a position to say where and up to what distance 
such errors did not make their appearance — that 
is to say, up to 100 miles at sea, day or night. 
Although they could not yet foretell their magnitude 
or assign their cause, the work was still proceeding 
hopefully, and some results were being graduaUy 
arrived at which might not be altogether hypo- 
thetical. 

Well, it aeemed to him highly probable that tho 
wide circulation of the reports of the variation 
observed in direction-finding bearings during the 
last eight years had been one of the reasons why 
the mercantile marine had been so chary of adopting 
expensive apparatus on a large scale, and that 
they were only awaiting refutation by reliable 
authority of this reputed liability to error. The 
author ^d done much to show that this was a 
libel so far as work at sea was concerned, and 
also work in the air, and the speaker hoped that 
his work would bear fruit shortly. There were 
probably few localities in the world in which 
direction-finding navigation would be more useful 
than around the British Isles. The fact that airmen, 
without any exception, welcomed the aid of 
wireless was not surprising to the speaker. He was 
not an airman, but an old sailor, and he had served 
in sailing ships without steam and navigated 
them. He had served in such vessels in the Bay 
of Biscay in the winter, with no chance of observa- 
tions for a week. In such circumstances the position 
got less reliable every day, and the sailor knew 
less and less where he was. Even then they were 
not so badly off as the airmen, because they 
did know the direction of the winds, thanks to 
their compass, whereas if the airman was above 
the clouds even this m^ht not be known to him. 
Under such circumstances to pick up a wireless 
beacon might well be regarded as a gift from the 
gods. One' of the reasons possibly why sailors 
had regarded this gift from the gods as a gift 
horse whose mouth they might well inspect, was 
due to the higher speed of present-day navigation, 
better means available for its accurate measure- 
ment, better charts and surveys, better tidal 
information, more e^oient instruments of various 
kinds* and so forth. One of the things which 
might be acceptable was this radiating beacon, 
which certainly had, he hoped, a great future 
before it. It enabled the sailor to fix his position 
without having to instal other apparatus than that 
which he was obliged by law to carry. The speaker 
hoped to live to see a great many of these installed, 
especially in estuaries. It rested with the ship^ 
owners to decide which type of apparatus they 
would have. They could insW the Bellini-Tosi 
or ^Robinson systems if they liked to do so, only 
i| they did so they ought to be rather careful, 
intak^the bearings of stations, not to use those 
too far in^nd, especially tjt ni^t; or they might 
bring piesc n ie to bear upon tlm Board of Tn^ 
to eieet mote ‘wfteless stations for directional 
ftiding work around the coasts. In New York 
Harbour; as the audienioe had seen; there 
twen^ Statkmi or thereabouts for theone harbooi^ 
ifhei^. in this.ooimt^ we had: a^t hatf-a- 


dozen around the entire coast. Certainly we 
were not so far ahead as the Americans. It 
rested on the shipowners to press for further 
improvements. If these were not forthcoming 
they must utilise one of the systems of observation 
upon their own ships. He would conclude his 
remarks by congratulating the author very much 
upon his paper. 

Colonel Lyster F. Blandy, D.S.O. (Air 
Ministry) congratulated the author upon a very 
clear and interesting paper. This was a most 
attractive subject, and perhaps the speaker was 
one of the first people to bei\efit by it. He had shared 
in one of the air trips whi^ the authCH^ had described 
that evening. They Ww ^ip on. a- very “ dfrty ” 
day and got above the okmds.-.,! here itVas beautiful 
sunshine. They went with confidence, thanks 
to their wireless. The author had been working 
on this subject for a long time, and it was owing 
to his work that they were so confident on the 
occasion described. The work he had now put 
in on the radio- beacon was very valuable. In 
particular the speaker could appreciate its enormous 
value to the Air Force and in commercial aviation 
He felt that this matter was in very good hands. 

Major B.. Bin yon (Radio Communication Co., 
Ltd.) joined with Colonel Blandy in congratulating 
the author on the very admirable manner in 
which he had dealt with the subject. It was a 
difficult subject to explain, and he had explained 
it in a most lucid manner. It was the speaker*s 
good fortune to see some of Hr. Robinson’s very 
early work in the development of this system, and 
to fiy in machines fitted with his directional 
system. He was interested to learn that the 
early work with which they commenced experi- 
ments — ^namely, the fitting of wing coils — ^was 
one which he to-day believed would be of the 
greatest value in the directional guidance of 
aeroplanes on point-to-point fiights. The author 
mentioned in his paper that aeroplanes fitted with 
wing coils would fiy directly to the transmitting 
station, but the speaker thought he should mention 
that if there was very much drift that, of course, 
might not be actually the case. They might 
approach the distant station in a curved course. 
But, as a matter of fact in practice the operator, 
in taking frequent observations on the cBbtant 
station, learned not to fly with his signal balanoed 
— ^that is to say, with his two signals equal — 
but, learning what his drift was, he flew with the 
signal on one side slightly louder than the other.. 
So he was able to steer, with a little experience, 
a perfectly straight course to the distant staUon. 
Since the war it had been his chm good fortune 
to see much of the work of instalmtion of Hr; 
Robinson’s system on board ship. There were 
perhaps two principal difficidtiss to be fhoed 
One dlflk)nlty related to personnel, and the 
prejudice which seemed to exist against any ln- 
rnosatioii on the recognised s ystem of navigatien. 
Unforumatelyr one often got critkism wWh be 
was afraid waa both uamienttfid and quite an- 
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justifiable. Nevertbeless, in spite of the piejudioe 
whiob had been shown against the introduction 
of direction-finding it hod made very great 
progres s , particularly recently. There were, of 
couiw, other difficulties. One which the au^or 
had not mentioned was the particular characteristics 
of the ships themselves. On a largo passenger 
vessel one had all kinds of electric disturbances 
to contend with. Some passenger vessels were 
fitted with an alternating buzzer to the cabin bells, 
liable to act as a radio-transmitter, 
Md *to cause an extraordinary amount of dis- 
turbance. On a big passenger vessel there were 
large numbers of fan motors on the upper deck 
working ventilating shafts, and these might have 
bad or defective commutators on which sparking 
occurred ; these, again, were capable of pr^ucing 
eonsideiable inductive noises. There were 
recognised methods of dealing with these things, 
but often the ship's electritMans took exception 
to having condensers and the like fitted across 
their commutators to eliminate disturbing noises. 
The use of an electrostatic screen whcih was 
placed over the poil itself has been introduced 
by the Radio-Ck>mmunication Co., and had helped 
very much in reducing the quadrantaf errors which 
might be experienced from the rigging of the ship. 

The position in which the direction finder was 
installed was another very important matter. 
They could only proceed on general rules, but it 
should be always installed for preference in the 
fore-and-aft line of the ship, and as far as possible 
should be symmetrical in relation to the funnels 
and other rigging, and away from large masses 
of asymmetrical metal, such as a large iron railing 
or a big water tank or anything of that sort. 
The author mentioned the automatic elimination 
of quadrantal error. This was a perfectly practicable 
proposition, but actually the speaker doubted 
whether there was very much to be gained by it. 
The author had shown a curve of the quadrantal 
error which was approximately a sine curve, 
but the speaker had never actually, among the 
many quadrantal curves on ships, seen one which 
was absolutely a true sine curve, and in any 
automatic balancing system which one might' 
apply to the elimination of quadrantal error it 
was usually only the true sine curve which could 
be dealt with, and, therefore, there was always 
left some additional small error which had to be 
corrected for from a chart or table, and if one was 
going to use such a table at all, in his opinion 
the total quadrantal error might as weU be applied 
from that table without troubling to apply merely 
a portion of it. 

- In connection with the beacons which the 
author had desoiibed, the speaker had a great 
belief that they would j^rove .very valuable, par- 
ticularly t^ system upon which the author himself 
had been ^^1^, in view of the fact that it did 
not require any special equipment on board the 
ship. On the other hlud; they should not lose 
sight of the fact that some^uf the most important, 
work of the idUp’s dhoctiim-fliidii!^ lay in the 
ah^ty of one sU| t6 takw a bearing upon ano^er. 


and he would be Very sorry to see the rapid dcrvelop- 
tbent of a beacon tending to prevent the ship- 
owner from himself installing a direction-finder 
on board ship, for the reason that the maximum 
safety of life at sea was not obtained unless a ship 
could also take a bearing upon another ship at 
sea, which necessitated installing a direction finder 
on board. In conclusion, he wished to pay a tribute 
to the admirable work which had been done under 
the Chainhan's guidanbe by the Radio Research 
Board, and which had gone so far to prove the great 
value of wireless as an accurate method of direction- 
finding. 

Commander J. A. Slse (Marconi Company) added 
his congratulations on an extremely interesting 
paper ; the explanations given in the paper were 
extraordinarily lucid. He went on to refer to 
life-saving at sea. Nowadays a sRip did npt get 
into distress until after prolonged bad weather, 
when probably there had been no chanob of making 
observations on the ship for some time, and, 
therefore, her position was likely to be quite 
wrong. There was one case which was of quite 
-spectacular interest. A ship gave a position about 
90 miles wrong ; her position was picked up by a 
direction-finder on another ship ; a boat was sent, 
which reached the ship when it was in a sinking 
condition, and the ship actually sunk before the 
rescue boat regained its own ship. Direction- 
finders on shore could not help in such cases, 
because they happened at sea, nowhere near 
the coast. That was one of the great arguments 
for direction-finders on ships. He thought ho was 
not far wTong in saying that for most of the ships 
of the mercantile marine the figures were roughly 
as follows : Of British ships which carried wireless 
(about 3,000, that is, about half the mercantile 
marine of the world), 130 to 140 British ships 
harried direction-finders. (He was speaking of 
merchant ships only.) Of the ships of other 
nationalities which carried direction-finders, there 
were just over 40 American, just over 60 French, 
just about 40 Italian, so that the total number 
kfihost bore out the proportion of British ships 
to other ships — there were 3,000 British ships, 
and, roughly speaking, 3,000 ships of other' 
hationalities, and about 130 ships of the British 
mercantile marine carried direction-finders, and 
about an equal number of ships under the flags> 
of other nations did the same. Another thing was 
the use of wireless transmitting stations on land 
for direction-finding purposes, ^^uble here arose 
if a point of land jutted out between the trans- 
mitting station and the ship. This generally caused 
an error, whioh reduced the accuracy of the bearings 
from first-class (within two degrees) to second 
class (within five degrees). The existing wireless 
stations were never built to serve as d.f. beacods, 
they were built for telegiaphio oommunloation, 
and a' great many of thm had their usefulness 
for direction-finding purposes rather curtailed 
by the land around them. There was preesitig need 
fqir special stations erected e xp res sl y for the purpose 
ol serving as beacons for d.f. work, and some 
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experimental statioiiB were already in existence 
in this country. Facts and figures were beix^g 

CO •ii*red> and gc<yl 

Mb. J. Herbert Sobutton (Chairman of Lloyd's 
Register) said he had no right to intervene in the 
discussion, because he was not a scientific man 
at all, and the only right he had to say anything 
was due to the fact that he made a voyage within, 
the last month or so in a ship that had a direction- 
finder. The weather was extremely kind in the 
respect that it gave full opportunity for the most 
practical testing of the instrument. He came up 
from Gibraltar in one of the Orient boats, and they 
passed Cape St. Vincent the first night, Finisterre 
the second night, and Ushant the third night. 
No observation was obtained on t£e voyage, bpt 
they made the Eddystone right ahead. He over- 
heard one of the crew say to another, '^Nobody 
in the world but our old man could have done 
that.*’ Personally he had not any doubt that 
it was the direction-finder which should have 
received the compliment. Of course, the captain 
had his soundings, he got his dead reckoning, 
he got the broad angle of which the author h^ 
spoken, and he got his position with practical 
certainty. But the fact was that these ships, 
apart from the direction-finder, very often did 
not know where they were. Admiral Sims, 
when the American Fleet was over here, had the 
remark made to him, ** I see an American battle- 
ship got lost in the North Sea.” ”Yes,” he 
replied, ” whenever they go out they get lost.? 
Looking at the losses which did occur, it was 
obvious that unless the captain had the opportunity 
of taking sights in the ordinary way he was very 
soon out of his position, and quite far enough 
to put him into trouble. As a ship-owner the 
direction-finder struck him as the most extra- 
ordinary advance that he had ever seen in his 
experience. With this aid a man coming towards 
the land in a fog was able to fix his position 
within a mile or two. They could hardly imagine 
the relief this must .be to the navigator. Any who 
had stood on the bridge of a big steamer was 
aware of its atmosphere of anxiety, and the 
direction-finder was of the most wonderful assiit- 
ance, used intelligently, and in combination with 
all the other aids to navigation. Of Course, shipping 
authorities were not very willing to take up a new 
thing. Losses at sea were now few and far between. 
Moreover, shipowners were not very prosperous 
at present, and the natural British conservatism 
also operated. The speaker was “all out” ftx 
putting the direction-finders on board the ship 
instead of the ships taking the bearings given 
by the shore stations. The trouble with wireless 
would be that there was too much talking. If. 
the instrument could be used without adding to 
the disturbances already existing, it would be 
very great thing.'* In the wireto cabin they 
had A, B, and C all talking at once. The operator, 
of course, Wes' able to distinguish, but manife^^ii 
with the number of ships, engaged in oysmesi' 
trade, if one could get thk effM without making 


any further disturbance it would be of enormous 
advantage. 

General Sir Wiluam S. Brangker, K.C.B. 
(Air Ministry) sent a letter, which was read by 
Colonel Blandy. After expressing his regret at 
being unable to attend Dr. Robinson’s lecture, 
he wrote: 

” As long ago as 1917, as a mmnbei. of the 
.first Civil Air Ikanspert Committee wfah^ was 
convened tfayit'year, 'I ventured to, say that I 
considered . wtiSkleBB communioatiotii,’ to\ be vhe 
life-blood of air navigation. 1 
to alter that opinion ; useful and^H&SM as 
the compass is, it cannot solve the problems 
of navigation above the clouds, and it is above 
the clouds that most aerial navigation will take 
place in the future. 

” Personally, 1 favour what I have sometimes 
described as the 'lighthouse’ system for the 
future — that is, the provision of a system of 
wireless stations on the ground which will 
emit periodic distinctive signals for the benefit 
of all aircraft in the air, the calculations and 
plotting necessary being carried out by the 
crew of the aircraft ; even with a crew limited 
to pilot and navigator this should be possible, 
with improved apparatus and a little more 
room and comfort in the cockpit than are pro- 
vided in existing aircraft. Air navigation across 
the Channel has already been revolutionised 
by the provision of wireless telephony, and this 
is only the beginning of things ! 

** I congratulate Dr. Robinson on his paper, 
which I have read with very great interest.” 

M. Pierre Schilowsky (President de la Sooi^t6 
Gyroscopique et de M^anique soientifique) pleaded 
that in further practical improvements with regard 
to aviation the psychology of the pilot should be 
borne in mind, more particularly in the direotion 
of arriving at some method of visual radio-tele- 
graphy, such as the wireless compass. The great 
embarrassment of. the pilot. in a fog was his total 
inability to use his visual perception in regard 
to the instruments by which he steered his course. 
He pleaded that the brains of the technioianB 
should be directed to elaborating some instruments 
of visual wireless. He admitted that the question 
was full of diflloulties. ^ 

Captain Colin Nicholson, R.D., .R.N.R. 
(Branoh Secretary, . Mercantile . Marine Service 
Association), felt sure that most' of those present 
knew more of the subject under disousuon than 
he did; but as a navigator of the dkl school; 
he would like to.say how much the ||Mtaxe of Br. . 
Robinson had appealed to him. 

Mr. Sorutton had referred to a recent tr^ of 
his, where it was alleged that a good landfall 
had been made in an Otient liner, whioh.he (Mr. 
Sorutton) had. no doubt should, be. ascribed:,, td 
the wiiietose bearings received by the Commaiitol . 
Being an. ex-Gonunander in that Line himieil, 
and having ” made thsLE^ystone many tipMs 
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under both good and bad conditional be could 
bring forward an illuatration. Some yean ago> 
being at that time in command of an Orient 
cteamer, a pilot was picked np off Plymontb after a 
bad trip aoroaa the Bay. The pilot’s first informa- 
tion' was that a large steamer was aehore — the 
a.B. “ Suevio” ;;-*followed quickly by the remark 
that there was also another one ashore — ^the 


B.a. ** Jebba.” By gopd luck, or, perhaps he might 
be permitted to say, by good navigation, the 
Orient steamer was afioat, and duly arrived at 
Hymouth. Now, had the captains of those two 
steamers been able to ascertain their position 
by wireless directional bearings, the probability 
is that there would have been two casualtieB less 
in Lloyd’s List ^ the following day. 

The best navigators would be the first to adopt 
any aid to safe navigation : and as the transmission 
of wireless directional bearings became less and 
less liable to error— -Dr. Robinson had shown 


a change in wind had to calculate the wind 
from two observations of position. If both these 
observations were incorrect by two miles— and 
the navigator had to suppose that such error mig^t 
exist — and the errors were not in the same direction, 
the total error might be as much as four miles. 
This error ocouned in a time interval of 10 to 
16 minutes — consequently the error in the wind 
determination might be in the neighbourhood 
of 20 miles an hour. Although the present results 
were of great value, therefore, he thought it very 
desirable for aerial navigation that the wireless 
experts should still strive for greater accuracy. 
With regard to directional transmusion he wished 
to emphasise the advantage gained by the elimina- 
tion of quadrantal error and compass error to 
which the author had alluded. Compass error on 
some machines was stiU a serious factor. 

r 

Libut. -Colonel H. F. Towler said that from 


how small such errors now were — so navigators 
would make confident use of them. 

Looking round at the wonderful advances 
recently made, and yet going on, it was one of 
the speaker’s regrets that, having practically ended 
his sea career, he could not participate in the 
facilities now being introduced and perfected. 

His Society, the Mercantile Marine Service 
Association, had from the first kept a watchful 
eye on developments, and had, in fact, for some 
time been urging the authorities to establish more 
Wireless Direction-Finding Stations round the 
coast of the United Kingdom. 

In conclusion, he thanked the lecturer for his 
very instructive lecture and interesting illustrative 
experiments. 

Captain Babnabd spoke from the point of view 
of the airman in the commercial air service. If 
the airman flew below the clouds he was in some 
danger, and with low-lying clouds the danger was 
obviously greater; if above the clouds he was 
more or less safe. In commercial aircraft they had 
all sorts of things laid down that they had to do 
by wireless, to report their positions, to get weather 
reports, and so on, and in ordw to get this informa- 
tion they had to listen in on a distant wavelength, 
but it was not practicable for them to obtain all 
this information on one aerial and to listen in to 
all sorts .of buxsers on another aerial. In commercial 
aviation they had to utilise wireless to the same 
extent as they utilised machines and engines, they 
all went together to make one more or less efScient 
whole'. He was afraid that until such time as they 
could have machines carrying about fifty passengers, 
with crew in proportion, it was not possible to 
in for these idealistic schemes. They must get 
on with it as best they could. . 

^ Captain F..TTisiia (Air Ministry) spoke of the 
deg^ of aeouraey posidbie in wirelm navigation 
from ^ point of tiew^ detseting changes in the 
wind. An error ti one^dii g ieB fn A'beai^, at a 
of 1,000 miles, wt/M resiilt ^in an error in 
on of somqlhfng Hke two miles. To detect 


his own experience with regard to the standard 
of accuracy given by a ships’ company for visual 
bearings, he thought there could be no doubt that 
the accuracy of direction finding was quite good 
epough for ordinary sea navigation if applied with 
intelligence. 

The Chairman, in calling upon the author to 
reply, said that he did not wish his remarks to be 
misunderstood — ^he had nothing to say whatever 
against putting in direction-finders on board ship. 

Dr. Robinson, in reply, said that his paper 
had escaped with* very slight criticism, but the 
discussion had shown that interest in wireless 
navigation was increasing, and that was the object 
of his paper. He was much interested in the facts 
regarding marine navigation which had been 
brought forward. He had intended to give himself 
quite a number of such facts, but everything 
could not be included within the compass of a papen 
With regard to M. Schilowsky’s suggestion about 
visual radio-telegraphy, this was a question which 
not merely the speaker but everyone who had 
considered wirdess telegraphy had thought about. 
Undoubtedly in the futuro one would get on towards 
visual radio-goniometry— 'in other words, the actual 
wireless compass. But there was a long way to 
go, a large number of wireless problems had yet 
to be solved before that point was reached. He 
thought that wireless telegraphy would go a great 
deal further once certain conditions in actual 
wireless technique had been satisfied. The applica- 
tion to the wireless compass would at some time 
in the future be easy, and the settlement of that 
proUem would settle a number of other large 
problems in wireless. 

The other point which required some attention 
was with regard to wing coils. Captain Barnard 
was under a misapprehension if he assumed that 
there was any reason at all why he should not 
also use . wing coils for normal reception. His 
experience had been the ezperienod of aU pilota 
ever sinoe aviation began. The object of ^ 
people iriio designed gadgets was to make them 
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as simple as possible. His own deduction as 
to these ooils was made purely with the object 
of assisting pilots, and they did appear to be 
the very brat thing for pilots* use. The question 
which Captain T 3 rmms had brought forward 
bore on the same subject. He had touched 
upon one of the greatest problems which had 
to be solved; the speaker would like to solve 
it, it had not been solved up to the present. On 
this matter of landing in fogs, accuracy was 
not sufficient, and quite a number of ideas were 
in being for further assisting the pilot, but that 
was about as far as they could go at the present 
time. He wished to add how honoured he felt 
that Sir Henry Jackson had taken the chair at 
that meeting. 

The Chairman said that it was a great pleasure 
to support Dr. Robinson in view of the long- 
continued support which Dr. Robinson had given 
him on the Radio Research Board. He asked the 
audience to express its thanks to Dr. Robinson 
for a very interesting paper. 

The vote of thanks was accorded unanimously, 
and the proceedings terminated. 

Lieut.-Culonel H. F. Towleb writes as follows : 

I understand Captain Tymms to say that an 
error in position, due to a 1° error in bearing at 
100 miles, of say 2 miles, may m certain circum- 
stances cause the navigator to calculate a wind 
some 20 miles in error. 

These circumstances must be allowing for a 
run of only six minutes between the two fixes 
from which the calculation is made. 

Similarly, if it were possible to allow a run of 
only three minutes between fixes an error of 40 
miles in the wind could be created. 

This latter case is obviously ludicrous. Obviously 
every form of navigation is striving for increased 
accuracy, but in the present state of the science 
an error of two miles would frequently occur in 
most of the older and well recognised forms. 

It is, therefore, necessary that in any form of' 
“chart work’* the navigator should recognise 
the necessity for allowing a reasonably long run 
between obwrvations to avoid creating artificial 
errors. 

The principal object of the navigator is to take 
his ship or aeroplane to her destination ; if he 
ba se s his alterations of course on observations 
half -an hour apart, and experiences the maximum 
error o-f two miles in the fix, his error in the next 
hour’s run would be between four and eight miles 
only. In practice he would take further observa- 
tions, and any accumulation of error would, there- 
^oie, be avoided. It is wiser to avoid the habit of 
regardiiig the aerial navigator’s principal duty as 
that of detmrminingi' the force and direction of 
the wind. The wind can be determined from a 
series of observations plotted in the course of a 
long flight. But the first requirement is to plot 
a aeries of fixes on tim chart which enable the 
required track to be followed as closely as possible. 


OBITUARY. 


Sir Fbedebiok William Ditkb, G.C.I.E., 
K.G.S.I. — Sir William Duke, Permanent Under- 
secretary of State for India, who died very suddenly 
on the 11th June, in his filst year, had been a 
Fellow of the Royal Society of Arts sixice 1015. 
He always took a keen interest in the Society’s 
work, had been a member of the Committee of 
the Lidian Section sinoe 1915, and was Chairman 
of that Committee and a member of the Council 
from 1016 to 1020. Both in the Committee and 
in the Council his experience^ his wide general 
knowledge, and his fertility of suggestion were of 
great value and his relinquishment of the Chair- 
manship, which was necessitated by the pressure 
of official duties, was sincerely regretted by his 
colleagues. 

Sir William Duke was the son of the Rev. 
William Duke, D.D., Minister of the Parish Church 
of St. Vigeans, Forfarshire. Educated at Arbroath 
High School, University College, London, and 
“Wren’s” he passed the open competition for 
the Indian Civil Service in 1882 and two years 
later was posted to Bengal, in which province 
the whole of his career in India was passed. He 
never coveted the limelight of high office and, 
though his admirable work as a District Officer and 
subsequently as a Commissioner was fully realised 
locally, it was not till 1008 that the then Lieutenant- 
Governor, Sir Edward Baker, selected him as his 
Chief Secretary. In 1010, an Executive Council 
was created in Bengal and Duke became one of its 
members. In the following year be acted as 
Lieutenant-Governor in the absence on leave of 
Sir Edward Baker and when, six months later, 
Sir Edward retired without returning to India, Duke 
remained at the head of the province till Bengal 
was made a Governorship. He then became the 
Senior Member of Lord Carmichaels Council. In 1014 
he was appointed a Member of the Council of India, 
and in that capacity, in 1917, he accompanied 
the Secretary of State, Mr. [Montagu, to India 
There, and afterwards in England, he took a leading 
part in the discussions which ended in the framing 
of the Montagu-Chelmsford Report and the passing 
of the Gkivemment of India Act of 1910 by which 
the existing constitution of British India was 
established. At the end of 1010 he succeeded l^ir 
Thomas Holdemess as Permanent Under-Secretary 
of State. The duties of this post during the 
introduction of the new arrangement have been 
exceptionally arduous and Duke till his death 
devoted to them his talents, his industry, his 
calm and sympathetic judgment, and his 
remarkable power of overcoming dilBindties with 
a sympathetic and unfailing courtesy which 
secured for him the highest appreciati o n. The 
work of hu later years was recognised officially 
by the conferment on him of the C.S.I. in 1010, 
the K.C.I.E. In 1011, the EL.C.S.L in 1015, and 
the G.C.LE. in 1018, and personally by the refiud 
and afieotion of all who had the privilege of 
working with him. He obtained the hi^ honour 
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ol election in 1022 to the AthansBum Qub under 
Rule ii Sir William Duke wae a man of singularly 
unassuming oharaoter to whom distinction and 
popularity eame unsought. In him, it is no 
exaggeration to say that an able and devoted 
publio servant has lost to India and a trusted 
and valued friend to all who knew him, whether 
in offioial or private life. 


NOTES ON BOOKS. 


PnaaaiiT Art in Switzxbland. By Daniel Band- 

.Bovy. Translated into English by Arthur 

FaUiser. Lbndon ; ** Thd Studio,*’ Ltd. 

This volume is the fifth of an excellent series 
on Peasant Art published by The Studio, the 
other four dealing with Sweden, Lapland and Ice- 
land, with Austria-Hungary, Italy and Russia. 
The author has selected for description the 
Ldtsohenthal, a remote valley hidden in a^fold 
of the Alps, the only means of access to which is 
a single mi^ track. The peasant art to be found 
Here is very characteristic. After a brief intro- 
duction dealing with the nature and surroundings 
of the valley, and the artistic instincts of the 
inhabitants, M. Baud-Bovy proceeds to discuss 
the various types of peasant’s house, which he 
classifies as Gelto-Romaii, Italo-Roman, Rheto- 
Roman, ** Plateau ” house, and chalet. Some 
oharming illustrations are given of the various 
types, showing oharacteristio features of both 
exteriors and interiors. This section is followed 
by a very interesting chapter on woodwork. 
Some of the illustrations here are admirable and 
show the Swiss peasant as a woodcarver of a very 
high order. Nor is the section on metalwork less 
interesting. The Swiss Uaoksmith and pewterer 
are very aocomplished craftsmen, and one or two 
of the inn signs illustrated are beautiful and 
d^ioate pieces of ironwork. 

Other sections deal with costumes, textiles, and 
pottery and glassware. 

The illustrations, of which there are no fewer 
than 490, are admiraNy selected and reproduced, 
and they' give a very adequate representation of 
the qualities of the peasant art of Switzerland. 


CORRESPONDENCE. 


LONDON TRAFFIC. 

.The peper on London traffic (reported in the 
of Ray Ifith) by Sir Lynden Maoaasey and 
the diesiisskm^whioh fdlowed is most interesting. 

There are means of e]qpediting tcaffio that were 
nat m s ntio p s d , one of which is the noe of coloar 
}U09 sign als , intsilooking the complete area 
pArieot to ooogssticn. 

tjt ienpiaisnt that if tnffio is timed properly, it 
ja pessfide for two oontiTHionaitreama to be operated 
over eo int e ^seetton oesai^tion. However, 

the human elsamnl gihbs it naxt to impossible 
ee to thne t^^aiBd it is left for ns to deidse<ineans 
hy ^hioh vpa’ may approach^ the ideal Ify the 


use of interlocked signals, the traffic is separated into 
** periods ” which permits it to mn a oonsiderable 
distance without inteferenoe, the Ume period 
being regulated according to the traffic density. 

Another traffic question that is important and 
should be taken up, is the indisoriminate use of 
the red light. 

We are trained from infancy that red is a symbol 
of danger and yet we find it used where no such 
indication is intended, for example, on fire escapes 
in publio places, on stairs, exits, etc. The use of 
the red light on the rear of automobiles has been 
the cause of many accidents ; the red light of a 
drawbridge having been sometimes taken for tiiat 
of a standing auto. Minor obstructions on the 
road side guarded by a red light which can be 
passed with safety and an absolute obstruction 
across the highway, such as aq excavation, are 
often indicated by the same red li^t. My thought 
is that the red light should be used only to indicate 
danger, stop, and stay, and that a caution signal 
(yellow) should be used on all such obstructions 
as may be passed, and of course, green to denote 
safety, clear, or proceed. This question is now 
being studied by the traffic organisations of the 
United States. The Railways on this side have 
standardised the use of these three colours. 

J. R. W. Ambrosb. 

The Toronto Terminals Railway Company 
Engineering Department, 

Toronto, Ont. 


AGRICULTURAL INDUSTRY OP 
PORTUGAL. 

According to the Report on the trade, industries 
and economic conditions in Portugal, by H.M. 
Consul at Lisbon, agriculture is the basic industzy 
of Portugal, occupying not less than 60 per cent, 
of the population. With a sunny but com- 
paratively moist climate, the country is exoepticm- 
ally fertile ; almost the entire surface is capable of 
being utilised. More than a third is still awaiting 
exploitation, mainly for lack of transport facilities. 
In many districts produce cannot be distributed 
nor fertilisers supplied. It is estimated that 
20,000 tons cf additional fertilisers are required 
in the Alemtejo alone. An improved system of 
roads and railways, accompanied by extensive 
irrigation and the general adoption of modem 
farming methods, would easily increase the present 
results at least 100 per cent. As regards iixiga- 
gation, a scheme exists for opening a canal from 
the river Sorraia, a tributary of the Tagus, whieh 
would irrigate 100,000 acres of the best land in 
the Alemtejo. The m eth o ds in use, except on 
some of the laiger farms in the south, are reminis- 
oent of the days when Portugal was a Roman 
province. Farming depends exoeseively on hand 
labonr, of which there is a shortage. The oon- 
ditions are aggravated in the frontier districts by 
the unfavourable comparison of escudo and.pessla 
wages, a oonsiderahle number of labourers having 
cfosesd into Spain. At the same thne* agrimllml 
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wftges have more than kept pace with the depre- 
ciation of the eeoado and the oonaeqnent increase 
in the cost of living. A farm hand who ten years 
ago would have been satisfied to earn 40 centavos 
a day now gets 10 escudos, equivalent to consider- 
ably more than the difference in the cost of. living. 
Labour is, however, * still cheap, and agrioiilture 
continues to be the chief source of national wealth. 
The most valuable crop is wheal, which is ^^grown 
largely in the Alemtejo region above mentioned, 
oitoe the ** granary of the Roman Empire.*' The 
average yield of this crop is six to seven quarters 
an acre, but in some places nearly half a ton an 
acre has been obtained. The total wheat harvest 
averages 230,000 tons a year. Only once is it 
recorded to have supplied the whole of ' the national 
consumption, namely, in 1911, when it reached 

322.000 tons. On that occasion there was a 
mMgin of 30,000 tons, but as a rule wheat is one 
of- Portugal's largest imports. The 3 rield in 1023 
was one of the largest on record (approximately 
463,004,820 litres), but owing to the disinclination 
of 'tile farmer to adhere to official prices the Govern- 
ment authorized the importation of 60,000 tons 
of wheat in the interests of the public. As far as 
possible, it is the policy of the Government to 
encourage wheat growing. In some parts vine- 
yards have been converted for this purpose. 

Maize is produced in large quantities, all 
consumed in the country. The production in 
1023 was 280,000 tons. Other cereals grown on 
an extensive scale include 130,000 tons of rye and 

126.000 tons of oats and barley. About 200,000 
tons of potatoee are produced, besides 60,000 tons 
of beans and 16,000 tons of rtee. The latter is a 
declining product. Seed potatoes are imported 
from France and England in sailing vessels which 
return with fish and salt.' 

Much Portuguese fruit goes to England, espeoi- 
ahnonda, and carob beans from the Algarve, 
but the trade might be largely increased by proper 
cultivation. The annual value of the three crops 
named exceeds £600,000. 

The grapes from which port wine is made are 
grown in the Douro Valley, though the brandy 
required to give it character comes from farther 
South between Santarem and Leiria. Table wines 
are produced over a wide area and exported to 
Brasil and the Portuguese Colonies and also to 
France. Attempts have been made to register the 
name Lisbon wine, but competing interests have 
thus far effectually opposed the movement. 

100.000 hands are engaged in the vineyards. The 
vintage in 1023 was disappointing in the port region, 
being only moderate after holding out exceptional 
prondse. Elsewhere the results wm above the 
average. 

Portugal follows Italy and Spain as the third 
oltes-producing country in the world. Olive trees 
ocbupy an acreage exceeding three quMrters of a 
mlUira. The annual production is half a million 
hectolitres,, valued at £1,600,000. Ten thousand 
pr ess M are in use. 

The yield of cork varies between 60,000 and 

76.000 tons, valued at approximately £l,f)00,OM). 


The area covered is about the same as the area 
under olive trees. There are nearly 100 cork 
factories, some of the most important being 
British. 

The number of livestock is estimated at nearly 
6,000,000, the same as the population. Sheep 
comprise more than half or just under 3,000,000 ; 
while the rest in order of number are pigs and 
goats — slightiy under 1,000,000 each— H)attle, don- 
keys, horses and mules. 

Portugal being primarily an agricultural country, 
there is both a large actual demand and a still 
larger potential demand for agricultural machinery. 
This is a trade in which Great Britain has not 
recovered her pre-war position. The United 
States gets most of the orders for reapers and 
binders. Threshing machines axe also bought 
chiefiy from the States, though English threshers 
have not lost their good name. Germany has 
temporarily captured the market for motor 
ploughs with two cheap handy machines specially 
suited to the hard Portuguese soils, which require 
that in order to keep the nose of the ploughshare to 
the ground the main weight should be well forward. 

In order to sell agricultural machinery in Portugal, 
it is necessary to make a study of the oonditions of 
the soil and to demonstrate locally. By this 
method some 40 Holt caterpillar tractors have 
been sold — ^mostly in the south where the farms 
are largest. The average Portuguese farmer will 
not go out of his way to find the best maohine~'*or 
any machine for the matter of that. He is content 
to go on in the old way. But if the merits of a 
machine are actuaUy set before his eyes, he is always 
a potential buyer. 


SOUTH AFRICAN OSTRICH FEATHER 
INDUSTRY. 

The ostrich feather industry in South Africa 
dates from the year 1866, and during the course' 
of the past 60 years has done much to enrich, and 
also to advertise, the country. However, an 
industry devoted to the production of an article 
of fatiiion is subject to great fluotuationB, and 
consequently the industry has had mafiy ups 
and downs. The market fiourishcd dqriUg ^ 
late seventies and early e^hties, so much Sb that 
in 1886 a shipment of ostriches was made fffMtt 
Cape Town to southern Oalifomia, where the 
industry was first established in the United States. 
A serious depression Occurred in feathers in the 
early nineties, but they revived in the later nlneitles. 
From 1006 the industry made great pirogiNiw attd 
reached its peak in 1013, wheb the vahta^of ostMsb 
feathers exported from South A^^ w^as 
nearly £3,000,000. 

Shortly alter the commenosBieBt of tito Worid 
War the industry suffered a depression ftom whioh 
it vdffixt have recovered if hostllitte had not con- 
tinued. Lmtead the trade steadily, deohnedc until 
1018, when the value of feathers exported 
reaehisl about 180,606, less tiwii it wag 36 yuan 
eaiHier. A eompSMtively ti^t iwvivid has tIdiWtt 
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place sinoe 1918. The expertation of feathers in 
1922 amounted to nearly £400,000, hut this amount 
is far below the 1913 figure. 

Owing to the fact that there are at present only 
200,000 ostriohes in the country, as compared with 
almost 1,000,000 in 1913, the industry is much 
handicapped. This tremendous decrease in the 
number of ostriohes is attributable, writes the 
United States Vice-Consul at Port Elizabeth, 
to (1) deliberate slaughter of birds during the war 
because they were not worth their keep, (2) mor- 
tality through neglect, and (3) the stoppage of 
breeding. The decline in the ostrich-feather 
industry seems to bo due principally to a change of 
fashion, but another reason given is the increased 
use of motor-cars, the wind from motoring having 
a very destructive effect on ostrich feathers It 
is hoped, however, that the more common use of 
closed cars will obviate this objection. 


UNDEVELOPED NATURAL RESOURCES 
OF QUINTANA ROO (MEXICO). 

A territory in Mexico possessing vast unex- 
ploited natural resources lies but 600 miles south 
of New Orleans. This 18,000 square miles of land 
is practically unknown and very sparsely populated. 
It extends nearly 300 miles from north to south 
and has a coast line of probably twice that length. 
It is known as the Territory of Quintana Boo and 
comprises the eastern part of the peninsula of 
Yucatan. The Government is territorial, the 
capital being Santa Cruz de Bravo (a town of about 
2,500 residents midway down the Mexican Gulf 
coast) ; most of the remainder of the 9,000 people 
live in the villages of Payo Obispo, Cozumel and 
Baoalar. 

Information as to the interior is scanty, and data 
obtained by the United States Consul at Progreso 
during a six-year residence on the peninsula has 
been secured chiefiy from extractors of chicle gum, 
prospectors, and archieologists, the latter investi- 
gating the many ruins of once populous Maya 
cities. Beports.are to the effect that, unlike other 
sections of the peninsula, Quintana Boo has several 
ranges of hills, about nine inland lakes, and a few 
short rivers fiowing to the eastern coast. 

The western. portion is said to contain extensive 
green rolling pampas, the interior to be densely 
forested with valuable tropical woods, and the 
coast to abound in game and in food fish. The soil 
is claimed to be suitable for the production of 
maize, cotton, beans, coffee, indigo, rubber, sugar 
cane, tobacco, sweet potatoes, pepper, vanilla, 
henequen, tropical fruits, etc. 

. Modem transportation facilities are non-existent, 
but the advent recently of the first caterpillar 
tractor into the forests of Quintana Boo may 
initiate development of the resources oi this 
ijeputodly rich and une^dored section. 

" ■ / 

RUBBER PRODUCTION OF ECUADOR. 

Various trees, -Vines, shrubs, and herbs producing 
crude rubber^ and ind^^enous^ Eoui^r, are 


found in a wide expai^ of country at an elevation 
varying from 200 to 4,000 feet and with a mean 
temperature of 26^ C. Such conditions exist in 
the Provinces of El Oro, Guayas, Esmeraldas; 
portions of Manabi, Los Rios, and Chimborazo; 
and the immense territory known as the Ptorinoe 
of El Oriente, which is on the East side of the 
Andes at the headwaters of the Amazon River. 

The tree producing most of the rubber in Ecuador 
writes the United States Consul-General' at 
Guayaquil, is supposed to be the CastiUoa eUutica^ 
which grows abundantly in its wild state ; another 
form closely related to it is the Tuna, When 6 
years of age the tree flowers during the months of 
November and December. A vine which even- 
tuaUy develops into a tree known locally as 
'*matapalo** (Ficua sp.) also produces rubber, 
together with numerous other plants, including 
species of the genera Apocynum and Broaimum, 
yielding a milky juice which coagulates into a gum 
having the qualities of rubber. 

There are a number of rubber plantations in the 
Balzar and Tenguel districts, as well as in the 
Provinces of Manabi and Esmeraldas, containing 
more than a million trees. These plantations are 
the result of a law passed in 1902 and amended in 
1004, providing for a premium or bounty for each 
rubber tree planted in the Republic after that 
date, payable when the trees should attain an age 
of 5 years or more ; however, no payments have 
ever been made. 

The plants may be. propagated from cuttings or 
seeds, the latter being the principal source. The 
method employed to start plantations is to cut out 
most of the forest trees, leaving a sufficient num- 
ber for shade, and plant bananas in the open space. 
When the banana plants are a few feet high, the 
rubber plants are placed between them, whicti in 
six months are about 7 feet high and covered with 
large leaves, the growth being rapid.. 

The commercial grades of crude rubber known 
In Ecuador are : Andullo maroma and andullo 
duro (or hojas). Owing to the low price of rubber 
a few years ago its production ceased, as the returns 
were insufficient to cover the cost of gathering and 
marketing. 

The Indians collect the latex and reduce it to 
crude rubber which is delivered to the exporting 
centres, whence it is shipped to foreign markets. 
The crude rubber is transported from the interior 
to the ports on the backs of men and mules or by 
canoe. 


MEETING OF THE SOCIETY. 


Indian Section. 

Monday, June 30, at 4.30 o'clock. — J. C. 
Fbenoh, I.C.S. ^^The Art of the Pal Empire 
in Bengal." The Riort Hon. the Eabd 
ov Ronaldshay, G.C.S.I., Q.C.I.E., will 
preside. 
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NOTICES. 


NEXT WEEK. 

Monday, June 30th, at 4.30 o’clock. 
(Indian Section.) J. C. French, I.C.S., 
“ The Art of the Pal Empire in Bengal.” 
The Right Hon. the Earl of Ronaldshay, 
O.C.S.T., a.C.I.E., will preside. 


The Annual Report of the Council was 
considered, amended and approved. 

The Financial Statement for 1923 was 
laid on the Table. 

Preliminary consideration was given to 
the arrangements for Lectures and Papers 
in Session 1024-5. 

Other formal business was transacted. 


ANNUAL GENERAL MEETING. 

Wednesday, June 25th, 1024. Lord 
Askwith, K.C.B., K.C., D.C.L., Chairman of 
the Council, in the Chair. The One-hundred- 
and -Seventieth Annual General Meeting 
of the Society was held for the purpose of 
receiving the Coimcil’s Report, and the 
Financial Statement for 1023, and also for 
the Election of Officers and new Fellows. 

A full report of the Meeting will be 
published in the next issue of the Journal, 


COUNCIL. 

A meeting of the^ Council was held on 
Monday, Jiuie 16th. Present ; — 

Lord Askwith, K.C.B., K.C., D.C.L., in 
the Chair ; Sir Charles S. Bayley, G.C.I.E., 
K.C.S.l. ; Lord Blyth ; Mr. A. Chaston 
Chapman, F.R.S. ; Mr. Edward Dent, 
M.A. ; Rear-Admiral James de Courcy 
Hamilton, M.V.O. ; Sir Thomas Holland, 
K.C.S.I., K.C.I.E., D.Sc., F.R.S, ; Sir 
Herbert Jackson, K.B.E., F.R.S. ; Major 
Sir Humphrey Leggett, D.S.O., R.E. ; 
iSir Philip Magnus, Bt. ; Mr. James Swin- 
burne, F.R.S. ; Mr. Alan A. Campbell 
Bwinton, F.R.S. ; Mr. Carmichael Thomas ; 
Dr. J. Augustus Voelcker, M.A., Ph.D. ; 
and Sir Frank Warner, K.B.E. ; with 
Mr. G. K. Menzies, M.A. (Secretary of the 
Society) and Mr. S. Digby, C.I.E. (Secretary 
•of the Indian and Dominions and Colonies 
•Sections). 

Preparation of the balloting list for the 
new Council was completed. 


PROCEEDINGS OF THE SOCIETY. 


DOMINIONS AND COLONIES SECTION. 
Monday, June 2nd, 1924. 

The Right Hon. Viscount Milner, 
K.G., G.C.B., G.C.M.G., in the Chair. 

The paper read was : — 

THE MANDATE SYSTEM AND THE 
BRITISH MANDATES. 

By The Rt. Hon. Sib Frederick Luoard, 
G.C.M.G., C.B., D.S.O., 

British Menilier, Permanent Mandates Com- 
mission, League of Nations. 

I welcome the opportunity afforded to 
me to-day to address you on the subject 
of the Mandatory principle and the British 
Mandates, for though the British Empire 
holds nine out of the fourteen Mandates, and 
has incurred responsibility for an additional 
million square miles, and some eight million 
people, leas attention seems to have been 
devoted in this country to the theory and 
application of this novel experiment in 
International Law, and its present and futiire 
problems, than has been evoked in the 
United States, which holds no Mandate at all. 

Origin. 

Let me first recall to your minds the eon- 
ditions imder whidi the system Originated. 
The representatives of the victorious AlUes, 
assembled in Paris in 1919, had to decide 
what was to be done with the former overseas 
possessionB of Germany and Turkey. Many 
hundreds of millions of debt had bm in- 
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curred in their conquest, and thousands of 
lives had be^ the price of victory in these 
outlying theatres of the Great War — espe- 
cially in Palestine, Iraq, and East Africa. 
There is no doubt that on these grounds alone 
any idea of restitution to their former rulers 
would have been scouted by most — probably 
by all — as an insane proposal. Moreover, 
their misrule had been loudly denounced, and 
it was strongly felt that to expose to their 
vengeance the people who had espoused 
our cause in the War would be an act of 
unthinkable baseness. Yet it must be 
confessed with regret, that when the 
United States (which had never been at 
war with Turkey) refused the Mandate for 
Armenia, it was restored to that country. 
German writers, like Zimmermanii in his 

Mittel Europe,** had indulged in visions of 
a great Black Army of well -trained African 
soldiers which should aid in world domina- 
tion, and of. ports in every sea which should 
serve as bases for submarines. Wireless 
installations like that in Togoland — one of 
the most powerful in the world — would 
ensure her communications with every base 
in time of war, and be a constant menace to 
the command of the seas. 

On the other hand. President Wilson, 
who exercised great influence, not only oa 
the representative of the United States, but 
as the only Head of a State present at the 
Conference, stood committed to the “ Four- 
teen Points,** which he had advocated as the 
only true basis of a just peace, and the 
Germans indeed maintained that the Armis- 
tice had in a general sense been based upon 
them. All the world at that time thought 
that the President spoke in the name of the 
United States, which would be a party to the 
treaty. He had enunciated the doctrine of 
** the Self-determination of small States,*’ in 
spite of the protests, as we have since learned, 
of his Secretary of State, Mr. Lansing, who 
foresaw the false and impracticable visions 
it might create in ignorant communities. He 
had insist^, moreover, on the principle of 
“No Annexations,’’ and indeed (as Mr. 
Quincy Wright points out in an' American 
journal)^ the pre-Armistice agreement of 
Noveml^r 5, 1918, had clearly repudiated 
axmexation. Yet probably, ^e majority 
of the victors were in favour qf this course, 
including France, ^apan, and the three 
Dominions. Even General Smuts, who 
chums credit es an advocate of %he Mandate 
prindpte^ di4j|[^ot propose to extend ,it to the 
C kldiindateB."' So strong 4^deed was the 


demand of the Dominions that they should 
acquire comj^lete possession of the conquered 
territories contiguous to their own in S.W. 
Africa and the Pacifle, that in the event it 
was with difficulty that a form of Mandate 
was devised, which General Smuts described 
as “annexation in all but the name,’’ — 
and American and Japanese writers have 
used the same terms. 

How were these demieuids to be reconciled 
to the theories of “ Self-determination’’ and 
** No Annexations,’’ and to the secret 
treaties and understandings which had been 
made in the exigencies of the War, and to 
pre-Armistice protestations ? The British 
public was deeply stirred by the accounts 
of Grerman misrule and cruelty •in Africa,, 
and by Turkish massacres in Armenia, but 
British statesmen were not anxious- to add 
new territories to the Empire, or to incur the 
vast exjienditure which the assumption of 
responsibility for Palestine and Iraq would 
involve. The view of British statesmanship 
was (as we road in Mr. Page’s “ Life and 
Letters ” ) emphatically expressed by Lord 
Balfour as early as May, 1917, “ My firm 

opinion is,’’ he said, ** that the Colonies ought 
not to be returned to the Germans. The 
natives, the Africans especially, have been 
so barbarously treated, and so immorally, 
that it would be inhuman to permit the 
Gormans to rule and degrade them further. 
But Heaven forbid that we should still 
further enlarge the British Empire ! Besides, 
we should incur the criticism of fighting 
in order to get more territory, and that was 
not, and is not, our aim. If (he added), 
the United States will help us, my wish is 
that these German Colonies should be inter- 
nationalised,’’ — and the Turkish ex-colonies 
should be similarly treated. 

Since Annexation was ruled out, equally 
with Bestitution, there remained only 
Internationalisation. Anything in the 
nature of joint . administration by a number 
of nations was admittedly wholly imprac* 
ticable, and offered only prospects of 
friction, nor would it have been in the 
interests of the people concerned. Even 
a condominium of two nations only, had 
proved unworkable in Egypt. In Samoa it 
had led to partition in 1899, and in the New 
Hehrides it was a source of friction. Nor 
would such a scheme be acceptable to those 
Powers which demanded exclusive control 
over particular colonies. The alternative was 
the appointment of an individual Power^ 
in whom would be vested responsibility 
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for the administration of c^ch separate 
territory, as the Agent or MfUjidatory of the 
Powers. 

For such a course there were precedents 
more or less analogous. The British and 
Dutch Royal Charters to Companies — and 
indeed the Orders, issued to Colonial Gover- 
nors — were written instruments conferring^ 
authority to govern as delegates. The 
Congress of Vienna, in 1859, had deputed 
Great Britain to control the Ionian Islands 
on behalf of the Powers. And nearer to 
our own time, King Leopold of Belgixmi had, 
in 1886, been appointed as the Mandatory 
of the Powers for the Administration 
of the “ International Free State of the 
Congo,” and Prince George of Greece had 
been similarly appointed to govern Crete 
in 1898, But the results were not entirely 
satisfactory, for there had been no clear 
definition of obligations, and no super- 
visory body. In the last two cases the 
Mandate had been issued to an individual 
and not to a State. 

A closer analogy, as Professor Potter 
points out in the American Political Science 
Review is afforded by the proposal made by 
President Roosevelt in 1906, that France 
and Spain should hold a joint Mandate 
for Morocco, and that they should render to 
Italy, as the Supervising Authority on belialf 
of all the Powers, full and complete reports, 
and that she should have the right of inspec- 
tion and verification, so as to ensure that 
all claims to equal commercial opportunity 
were duly observed. His proposal, however, 
was never carried into execution. 

The creation of the League of Nations, 
however, afforded just such a supervisory 
body as was needed. It had neither the 
funds to meet the immense expenditure 
involved, nor the machinery to undertake 
the task itself, but it could provide the 
supervision over the Mandatories whom the 
Supreme Coimcil of the Allies might appoint. 
It had nothing to do with the assignment of 
the Mandates, or their terms, or the extent 
or boundaries of the territory. It was not 
the author of the policy, but the instrument 
for its execution. 

It was thus that the Mandate system be^ 
came incorporated as a part of the Cove- 
nant of the League, and its objects and 
principle were defined in Article 22 of the 
Treaty. ' It had not quite the same inter- 
national sanction as the Berlin and Brussels 
Acts, since the United States was not a party 
to the Treaty, and Germany signed it under 


duress as a consequence of defeat, but it 
acquired the sanction of the 50 Powers 
which constitute the League. 

The Attitude op America. . 

The attitude of America towards the 
Mandate system is naturally of crucial 
importance, since she was the only one of 
the victors who did not sign the Treaty 
of Versailles, or become a member of the 
League. She objected to any form of annex- 
ation however rigidly conditioned, because 
she had doubts of the permanency of the 
League, and if it collapsed conditional 
annexation would come to be aljsolute. 
The policy as regards the inhabitants 
of these countries, which was laid down 
in Article 22 of the Covenant, was in accord 
with her own ideals — assistance and advice 
to the ex-Turkish colonies until they could 
govern themselves, trusteeship and tutelage 
for the backward races in the ex-German 
colonies. It was on the material side that 
American opinion was dissatisfied. 
Though not at war with Turkey, she made 
ho exception as regards the Mandates 
which referred to ex-Turkish colonies, 
and claimed full participation for 
American oil-interests in Iraq. Her am- 
l>a8sador, writing to the Foreign Secretary 
in May, 1920, stated that ” the future peace 
of the world requires as a general principle 
that any alien territory which should be 
acquired pursuant to the treaties of Peace 
with the Central Powers, must bo held and 
governed in such a way as to secure free and 
equal treatment in law and in fact to the 
commerce of all nations.” Secretary Colby, 
in November, 1920, reiterated even more 
strongly that this principle should govern 
all Mandate territories, and Secretary Hughes 
in February, 1921, declared that neither 
the Principal Powers, nor the League 
of Nations had the right to award 
or define a Mandate without the con- 
sent of the United States. He regarded 
the title of all Mandatories invaljd. without 
this consent. . « 

Monopolistic exploitation of material re- 
sources is, as -Prof. Charteris observes, 
excluded by the nature of the Mandate 
in the ex-Turkish colonies (Qass A). In 
the B class (Central Africa), however, equal 
opportunity is assured only to members of 
the League, and it is not provided for 
at all in the C class (S.W. Africa and the 
Pacific). The restriction, or omiasi^ of 
this right of equal commercial opportunity 
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is regarded by the United States as incon- 
sistent with the principles agreed on by 
the Allies at Paris, and in the Declaration 
accompanying the “Pour-Power Treaty,”' 

* America again took occasion to stipulate that 
“ the treaty shall not be deemed to be an 
assent on the part of the United States 
to the Mandates.” 

On receipt of Mr. Hughes’s note in Feb- 
ruary, 1921, the approval of the B Mandates 
for Central Africa was deferred, and the 
United States was invited to take part in 
the discussion on them, and on the A Man- 
dates at the next session of Council. The 
C Mandates had already been approved by 
Council without reference to America. 
She did not accept the invitation, cuid the 
issue of the Mandates was delayed for a 
year cuid a half, while she entered into 
negotiations with the individual Man- 
datories. In the spring of 1922. agreement 
having been reached, the A and B Mandates 
were confirmed in July, 1922, and it was 
annoimced in the Press that formal treaties 
would follow. 

The treaty with Japan (February, 1922), 
is the only one so far presented for regis- 
tration, It reproduces the Mandate as 
confirmed by the. Council of the League, 
and adds that the nationals of the United 
States shall enjoy the full benefit of all 
the rights and advantages accorded to the 
nationals of States Members of the League, 
and stipulates for equal opportunity, and 
that a duplicate of the Annual Report shall 
be sent to the United States. Any later t 
modification of the Meuidate, shall not affect 
the provisions of the treaty without its 
consent. A treaty was concluded also with 
Belgium in April, 1923, and received the 
approval of . the Belgian Parliament last 
February. It has further been officially 
announced that a treaty was signed last 
April with France, relating to the French 
Mandate for Syria, which formally approves 
the Mandate and stipulates for equal oppor- 
tunity. Aq annex to the treaty with Japan 
announeee that the United States had not 
as yet e nter e d into negotiations as to the 
Australian ' and New Z^and Mandates. 

The United States has teken a steadily 
increasing share in the work of the League, 
She is o^ially represented on the^ Opium ' 
Commissiaat on tba^ Committee dealmg 
with the Traffic in Wcnen. and Children, on 
the Health Organisatidh/^aad^ oi£ the Com- '> 
mittee on IntpUeotual C6-openition,. She 
has tejfen pari in several ^jpchpical Con** ■ 


ferences and special problems, and is 
strongly represented on the League Sec- 
retariat. By her insistence in being con- 
sulted as to the terms of the Mandates, 
she inferentiaUy shares responsibility for 
them. The original conception of the 
Mandate system has, as we have seen, been 
attributed to one American President, it 
owes its adoption to another; and it is to 
be hoped that before long she will be 
represented on the Mandates Commission, 
where her co- operation would be of the 
greatest value. 

Distinctive Features of the System. 

A Mandate territory, it has been pointed 
out, differs from a l^otectorate in that a 
Protecting Power obtains rights over the 
population and against other Powers, 
whereas a Mandatory as guardian assumes 
obligations, both towards the League and 
towards the population, who thus acquire 
certain rights as against the Mandatory. 
The most distinctive feature of the system 
is the unqualified right of supervision vested 
in the League, which does not however. 
Interfere with the absolute right of the 
Mandatory to make and enforce laws, to 
raise troops, to set up tribunals, to appoint 
officials, and to rai^ and spend revenues. 
It is de facto cmd do jure^ the Government. 
Mandate territories do not come within 
the scope of existing treaties entered into 
by the Mandatory, nor will future treaties 
affect them unless it is so specifically stated. 

The Allies apparently held the view that 
these territories passed to the victors by 
cession under the Treaties of Peace, and 
accordingly the Mandates for the ex- 
Turkish colonies were merely drafts until 
the treaty of Lausanne was signed. The 
United States, on the other hand, maintains, 
we are told, that they passed to the Allies 
and Associated Powers, not by Treaty, but 
as a result of the War, which did not ex- 
tinguish her rights. It has indeed been 
maintained by the Judges of Appeal in 
the High Court of South Africa, that 
Germany did not cede her colonies to the 
Alhes by the treaty of Versailles, but placed 
them at their disposal to be administered 
under Mandate — a status new to Inter- 
national Law. 

The restrictions under the Mandates 
are not imposed upon a subject State, but are 
treaty obligations voluntarily undertaken — 
^self^impoeed limitatiooe of sovereignty/* 
as Lord Balfour described them^ It follows 
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that it is doubtful whether the League 
Qf Nations, which did not appoint the 
Mandatories, has any power to revoke a 
Mandate,* or whetlwr a Mandatory can 
claim the right to resign its Mandate without 
denouncing the treaty in which it had its 
origin. There is ho limit to the duration 
of a Mandate, and no penalty is prescribed 
for its breach. The only condition of 
termination contemplated is when the Man- 
date territory becomes a self-governing State, 
and is admitted as a Member of the League 
by a two-thirds majority. Revocation is ap- 
parently only possible if the International 
Court finds that the Mandatory lias violated 
the tern^ of the Mandate, and transfer is 
only allowable with the mutual consent of the 
Council of the League and the Mandator 3 ^ 
‘‘ It is not in the power of the Council of the 
League, or of the Principal Powers to alter 
these Mandates,’* wrote M. Hymans in his 
report, which was adopted by the Council 
in 1920 ; “ Amendments can only be 

made if the Covenant is revised.** Lord 
Milner, Chairman of the Commission for 
dealing with the Mandates, made a similar 
statement in the House of Lords. These 
dicta must be understood to refer to altera- 
tions in substance, or to such as are incom- 
patible with the terms of the Covenant, since 
amendment is provided for in the terms of 
the Mandate itself, with the concurrence 
of the Cmmcil and the Mandatory, and 
perhaps also with that of the United States. 
Such amendments have already been 
effected by the exclusion of Trans -Jordania 
from the clauses of the Palestine Mandate 
referring to the Jewish Home, and by the 
rectification of the Anglo -Belgian frontier in 
East Africa — which received the con- 
currenca of the United States. 

The Mandate System was thus a 
compromise between conflicting claims, 
pledges, and ideals, and in all the cir- 
cumstances it was probably the best 
solution possible. It may be argued that 
Aimexation, if limited and circumscribed 
by the self-same pledges as the existing 
Mandates, and subject to the same super- 
vjsion of the League for their fulfllment, 
would have evaded some of the difficulties 
which, as we shall presently see, are inheren^. 
in the N(jwdate system, and would in o^ber 


respects have meule but little difference* 
That no doubt is true, but we have seen that 
Annexation — eo nomine — ^was wholly im* 
possible. 

Distribution of Mandates. 

The Power which had been principally 
concerned with the conquest of each Colony, 
or which had special interests in it by reason 
of its geographical position or otherwise, was 
selected as its Mandatory. G^t Britain 
accepted the Mandates for Iraq and Palestine, 
France for Syria. Japan took the islands of 
the Pacific lately imder German rule, north 
of the Equator, while Australia assumed 
responsibility for New Guinea and other 
islands south of the Equator, except for the 
Samoan group, which fell to New Zealand, 
and for the little island of Nauru, for which 
the British Empire as a whole became the 
Mandatory. South West Africa passed 
under the control of the Union of South 
Africa. In the case of Togoland in West 
Africa, two-thirds were assigned to France 
and one-third to Great Britain, and in 
the Cameroons about one-sixth was allotted 
to England and five-sixths to France. 
The kingdoms of Urundi and Ruanda in 
German East Africa fell to Belgium, the re* 
mainder, re-named “ Tanganyika,** to Great 
Britain ; all the British Mandates are con- 
ferred upon the King on behalf of Great 
Britain or the several Dominions. Portugal 
obtained an adjustment in her favour of 
long-disputed boundaries in East Africa. 
There remained Armenia, decimated by Turk- 
ish massacres, whose people claimed that 
the Allies had mcule definite pledges to them. 
The Mandate was oflered to the United 
States and refused. For lack of a Mandatory 
the country, together with Cilesia, — the Man- 
date for which had first been accepted but 
later abandoned by France — lapsed again 
to Turkey. Great Britain was already- 
over-weighted with the responsibilities did 
had accepted. Whether these Mandates 
were offered to Italy, which had undertaken 
none, I do not knew. 

This omission gave rise to what I cannot 
but regard as a regrettable ejnsode in these 
transactions, however urgent were,^the die- 
tates of expediency. Great Britain and 
France agreed by the Pact of London o( 
1915 to compensate Italy by cession of 
territory if, as tb^ result of these arrange* 


* The Commonwealth CoTeram^, referiins 

to the dlBcuMlon on this subieot, oategorioalljr 
stated on April 30th last, that it did not s41iiii& 
the power of the Leagna of Kationi. to reroke 
a Mandate without the consent of the Manda-, 
toiy. 


meats, they should enlarge their pgaocooiona 
in Africa, The3ritjsh pledge is about to Imi 
. redeemed by the cefssion^;^ JubalancU Mai^* 
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‘ date territories are not ** possessions,** and 
it would seem, therefore, equitable that the 
territory thus added to Italy in compensation 
for the acquisition of Mandates by England 
and France, should be held under Mandate 
by Italy, but the promise was made in 1915 
before the Mandates system was devised, and 
it is too late to alter its conditions now. 

Though the exigencies of a war for 
existence may palliate exceptional measures, 
this arrangement was doubly unforttmate. 
In the first place it revived the immoral 
idea that territories in Africa could be 
exchanged as mere chattels or make -weights 
in a political bargain, and that pledges of 
protection and treaties with the natives 
could be set aside and transferred to another, 
without their knowledge and consent. 
“ British subjects,” said the Prince of Wales 
in reference to a rumoured transfer in the 
West Indies, “are not for sale.*’ In the 
second place it gave colour to the assertions 
of cynics, who questioned the sincerity of 
the protestations of the Allies, and sneered 
at their professions of Trusteeship. It 
gave grounds for the criticism that the 
Mandates were but veiled annexation, by 
admitting the principle of compensation. 
Mr. Lloyd George also used this unfortimate 
phrase when he alleged that France would 
be “ compensated ” for the oil-wells of 
Iraq by her Mandate for Syria. 

Mandates Altruistic. 

The terms of Article 22 are explicit. 
Mandate territories are there described as 
a sacred trust, to be undertaken by nations 
who {inter alia) ” by reason of their resources 
can best undertake this responsibility, and 
are wiUing to accept it.” The inference that 
the burden was assumed from high and 
altruistic motives was explicitly affirmed 
later. When the Germans urged that the 
'value of their Colonies should be a set-off 
against reparations, the Allies replied that 
^'the Mandatory Powers, in so far as they 
may be appointed Trustees by the League 
of Nations, will derive no benefit from such 
Trusteeship.**^ On these groimds they justi* 
fied their refusal to refund to Germany, 
or to include as part of the reparation x)ay- 
ments, the expenses she had incurred in the 
administration of these Colonies, or the value 
of the whole of the movable and immovable 
property. . These pl9d^ of ^sinterested- 
ness thus became in efleet part^bf the treaty 
in terms of w^oh Germany renounced her 
Sovereignty in favour of f^e Allies. She, 


on her pkrt, while not denying that a transfer 
of sovereignty involves the cession of all 
rights in State property, is understood to 
maintain that the loans raised by these 
Colonies for railways and public works were 
purely Colonial liabilities, for which the 
Imperial Government was in no way 
responsible., 

Pboobdubx Adopted. 

The Mandates were conferred by the 
Supreme Coimcil of the Allies, and after 
acceptance by each Mandatory were sub- 
mitted to the Council of the League, which 
was charged with the duty of seeing that 
the terms were in accordance with the 
Covenant of the League embodied in the 
Treaty. There was some unfortunate delay 
in issuing the Mandates, detrimental to the 
welfare of the communities concerned, due 
in part to the difficulty of harmonising the 
claims of the Mandatories, in part to the 
necessity for consulting the United States 
as to their terms. In the meantime their 
legal position imder the Hague Convention 
was that of countries in military occupation, 
in which no radical clianges in the Civil 
Administration could be introduced. 

It w^ not till July, 1922, nearly four years 
after the Armistice, that the Mandates dealing 
with the ex-German Colonies were issued. 
By that time it was six or seven years since 
the German Administration had Ix^en ousted 
in some of them. The delay in the issue of 
the ex-Turkish Mandates was even greater, 
owing in the first place to the long-deferred 
Treaty of Peace with Turkey, which was only 
concluded at Lausanne last August, and in 
the second place to a difficulty between 
France and Italy as to terms of the Syrian 
Mandate. Meanwhile Palestine and Syria 
were administered under draft Mandates. 
Iraq is supposed also to be administered 
under a draft Mandate, which, however, 
has never been published. A treaty has in 
the mecuitime been concluded between King 
Feisal and the Mandatory (Great Britain), 
dated October, 1922. A later protocol 
limited its duration to four years, or until 
Iraq becomes a member of the League, 
England supporting its application for 
membership. The treaty was subject to 
confirmation by the Constituent Ai^mbly 
and the settlement of the Mosul question 
with Turkey. Thus in the case of Iraq, not 
only the burden of the Mandate, but the 
difficult task of settling the ar^ over which 
it should extend was thrown upon the Man* 
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datory. In the laet resort the matter will 
be referred to the League of Nations — a 
course to wliich Turkey 1^ by treaty 
assented. 

The Mandates Commission. 

The Powers which had accepted Mandates 
became Mandatories of the League, to which 
they undertook to submit an annual report. 
A Permanent Commission was set up by the 
League in accordance with Article 22, 
consisting of nine members appointed by the 
Council, the majority being nationals of 
Non-Mandatory States. They are selected 
“ for personal merit and competence,” 
as private individuals, and not as repre- 
sentatives of their respective nations. The 
nationality of the present members is 
Belgian, British, Dutch, French, Italian, 
Japanese, Portuguese, Spanish and Swedish, 
— the latter a lady. The Italian member is 
Chairman and the Dutch Vice-Chairman. 
There is a permanent Director (Swiss), an 
assistant Director (Italian), and a small 
staff, which receives petitions addressed 
to the Commission, collects the reports 
of public utterances in the Press of the world 
concerning Mandates and events in Mandated 
territories, and distributes to each member 
such as m^rit circulation. A member of 
the International Labour Organisation 
attends the Sessions, and takes part in all 
discussions relating to Labour, including 
slavery. His co-operation will, no doubt, 
ensure that “ Laboiir” will be brought into 
closer touch and sympathy with these 
overseas territories. 

The duties of the Mandates Commission 
are to see that the various territories are 
administered in conformity with the terms 
of the Mandates. For this purpose it 
meets at least once a year, and examines the 
report of the Mandatory in the presence of 
an accredited representative, who replies 
to questions put to him, or reserves his 
reply pending investigation. When each 
report has been reviewed, the Commission 
draws up its observations for submission to 
the Council, but each representative has 
the prior right of seeing the report of the 
Commission, and of recording a reply if he 
wishes to do so. 

In order that the Mandatory may know 
the nature of the information desired by 
the Commission, a* printed questionnaire has 
been sent to each, as a guide for the local 
Administrator in drawing up his annual 
repprt. It deals with the following sub- 


jects : — Slavery, labour, arms traffic, trade 
and manufacture of alcohol and drugs, 
liberty of conscience, military and defence 
forces, economic equality, education, public 
health, land tenure, the moral, social and 
xxiaterial welfare of the natives, public finance,, 
etc. It is, of course, the Mandatory, and 
not the local official, who is responsible to 
the League, and it is expected, that in 
forwarding the report of its local Adminis- 
trator, the Mandatory will indicate whether 
it differs in any way from his conclusions, 
to what extent it intends to give effect to 
his reconunendations, and generally to com- 
ment on, and identify itself with, the report. 

Petitions from inhabitants of Mandate 
territories must be submitted through the 
Mwdatory, which will forward them with 
its comments. Petitions regarding the in- 
habitants received from other sources 
are reviewed by the Chairman of the Com- 
mission, and if they appear to merit attention 
and are not obviously trivial, they are sent 
to the Mandatory concerned, for its com- 
ments. All petitions so dealt with are 
finally discussed by the Commission at its 
next session, and those which appear to 
call for action are submitted to the Council, 
with the Mandatory’s and the Commission’s 
comments. 

Classes of Mandates. 

The Covenant prescribes that the char- 
acter of the Mandates must differ, in the. 
varying circumstcmccs of each territory, and 
it indicates three types of Mandate. Clasa 
A includes the ex-Turkish colonies — ^Iraq, 
Palestine and Syria, whoso independence 
can, in the words of Article 22, ” bo provi- 
sionally recognised subject to the rendering 
of Achnainistrative advice and assistance 
until they are able to stand alone.” Claaa B 
comprises the Central African (ex-German) 
colonies — Togoland, Cameroons, Tangan- 
yika and Kuanda. The Mandatory in 
this case is responsible for the Adminis- 
tration, and imdertakes to promote the 
moral and material welfare qf the people. 
Claaa O includes South West Africa and the 
Pacific islands, which are to be ** admin- 
istered by the Mandatory as an integral part 
of its own territory under its o\vn laws, 
subject to the safeguards named m the 
interests of the natives.” 

These safeguards, which apply to the 
B and C classes are laid down in the Cove- 
hwt. They are (1) Freedom of conscience 
an4 religion, subject onfy to the malntei^oe 
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of public order and morals; (2) Pro- 
hibition of abuses, such as the arms and 
liquor traffic, and the slave-trade ; and (3) 
Prevention pf fortifications, naval and 
military bases, and the training of natives 
except for police ahd defence. Equal com- 
mercial opportunity to States members of 
the l^gue of Nations is guarcuiteed in 
Mandates of the B class only. Since some 
of the Mandates of the B class, e.g., British 
Togoland and Cameroons, contain a clause 
identical with that which in the covenant 
appears to be peculiar to the C class — ^viz., 
that the Mandatory may administer the 
country as an integral part of its own 
territory — the ' only distinction remaining 
between the two classes is that the B class 
contains a stipulation for equal opportiinity 
and the C class does not. 

Naubu. 

The Nauru Mandate presents some pecu- 
liar features which merit consideration. 
Nauru is a tiny island, only eight square 
miles in area, with 1,084 indigenous inhabi- 
tants, but it contains vast deposits of valu- 
able phosphates. A concession to work these 
deposits was acquired from the Germans by 
a British company before the War. After 
the War, in consequence of rival claims by 
Australia and New Zealand, the British 
Government intervened, and an agreement, 
dated July, 1919, was arrived at. The three 
Governments bought out the British Phos- 
phates C!ompany in June, 1920, for a sum 
of 3^ million sterling, subscribed in pro- 
portions of 42, 42 and 16 (New Zealand), 
thus converting a privately-owned into a 
State monopoly. The working of the 
deposits was vested in a Phosphates Com- 
mission of nominees of the three Govern- 
ments, and each was entitled to a share 
of the output for home consumption, in 
proportion to its subscription to the share 
capital. These transactions, it is important 
to note, took place prior to the issue of the 
Mandate. 

* The Mandate was conferred upon the 
King^ on behalf of the Empire, and was 
included in the C class, which provides that 
a* Mandatory shall administer under its own 
laws. But the British Empire has no single 
code of laws, and in terms of the 1919 agree- 
ment, responsibility for administration was 
assigned by the otfinr two signatories to 
Australia, Wa jperiod’^of fivef years. All 
three GovenUnents send representatives to 
Geneva to disbuss the report on this tiny 


island with the Mandates Commission^ and 
we learn that in all important matters the 
Commonwealth Government consults the 
other two. Prof. Charteris points out that 
though the joint responsibility of all three 
is thus fully aoknoWMged, there is an entire 
absence of Parliamentary control in any one 
of the three countries. 

The United States took exception to the 
monopolistic exploitation of the phosphates, 
but this monopoly existed prior to the 
Mandate. Whether it was desirable that 
the Mandate should be conferred upon the 
States which owned the monopoly, and 
whether periodical transfer adminis- 
trative responsibility (if such is the inten- 
tion), is in strict accord wito the spirit of 
the Covenant are perhaps, open to question. 
The phosphates are worked by imported 
labour — Chinese and other — and the Man- 
dates Commission is concerned with the 
conditions of these labourers, no less than 
with the equitable treatment of the indige- 
nous natives. 

Faults in the Terms of Mandates. 

Since the Treaty of Versailles was signed 
the world has learnt from many sources how 
difficult was the task of the Representatives 
of the Allies to reach agreement in face of 
conflicting claims and prejudices, and the 
sensitive amour propre of the different 
Powers. It is not, therefore, to be wondered 
at that the high altruistic ideals to which 
the Covenant gave expreasion, were found 
difficult to translate into practice when the 
spoils of victory were to be divided. It 
is no small achievement in the circumsteuices 
that the signatories botind themselves to 
the general principle of Trusteeship. There 
were, however, some derelictions from the 
conditions laid down by Article 22. 

Selisctton of Mandatory. 

Tliat article very clearly states that in 
territories placed tindor an A Mandate 
**the wishes of the communities must be a 
principal consideration in the selection 
of the Mandatory.” The neglect of this 
proviso appears to be irreconcilable with 
the treaty. The paragraphs in Article 22 
on which the B and C Mandates are framed 
^ ‘do not contain any similar injunction, 
though explicit statements had been made 
in this sense. 

u Troops.. 

Again, it is difficult to reconcile the terms 

the French Mandates in West Africa t^th 
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tile terms of the Covenant. The latter 
expressly precludes “the military training 
of the natives for other than police purposes 
and the defence of the territory,” while • 
the Mandates for French Togo and Game- 
roons, unlike the British Mandates for the 
same places, add the words : — “It is under- 
stood, however, that the troops thus raised 
may, in the event df a general war, be 
utilised to repel an attack, or for defence of 
the territory outside that subject to the 
Mandate.” The meaning is not very clear, 
but the Press has interpreted it as authoris- 
ing the Mandatory to recruit troops in 
Mandate territory in case of a general war, 
and this precludes the possibility of neutrali- 
sing these territories in time of war. 

In this connexion it may be noted that 
the Mandates for both Palestine and Syria 
authorise the Mandatory to make use of 
the ports, railways, and roads for the 
movement of armed forces, and of all 
materials, supplies and fuel, and local 
forces may be used for purposes other than 
local defence. These countries would, 
therefore, as Dr. Lewis points out in the 
Law Quarterly^ automatically become in- 
volved in any war in which the Mandatory 
may become engaged. Thus the restric- 
tions on the use of troops recruited in Man- 
date territories for use elsewhere, which is 
imposed by the Covenant, and wm one of 
the ostensible reasons for depriving Ger- 
many of them, does not apply to A Mandates, 
only partially to the B class, and it seems 
quite uncertain whether it applies to the C 
olass or not. The Mandates Commission 
has recommended the Council that the 
enlistment of the inhabitants of a Mandate 
territory outside its borders should be 
•considered e» equally contrary to the spirit 
of the Mandate, and this suggestion has 
been submitted to the Mandatories for their 
opinions, and accepted by the British Gov- * 
emment. It may be noted that by the 
terms of the French Mandate it is only 
troops '^thu8 raised,” e,g.^ for purposes of 
loeal police and defence, which may be used 
outside the territory in time of war. 

E^ual Ofpobtunity. 

Apart from these apparent divergencies 
from the strict terms of the Treaty, the 
Covenant itself failed to fulfil all the expec- 
tations which the pre -Armistice declarations 
of the Allies had raised. We have already 
seen that the tJnited States takes strong 
dxoeptioti to the limitation of the pledge 


of equal commercial opportunity to the 
Central African Mandates, and there only 
to members of the League. American 
writers have denounced this action as 
selfish appropriation of material benefits, 
contrary to the spirit and implied obliga- 
tions of the Treaty, and of a Trustee State, 
and opposed to the declaration of the Allies 
that they would derive no material benefits 
from the Mandates. Mr. Bullard, however, 
writing in an American journal, frankly 
admits that none of the overseas posses- 
sions of the United States wliich are of any 
international importance — such as the 
Philippines, Alaska, and Hawaii — maintain 
the “ open door.” “ The only nation,” he 
adds,” which has been more extreme in fav- 
ouring its own trade in its Colonies is 
Japan. ” J apan herself, as another American 
writer points out, contended for the ” open 
door” in C Mandates. 

The British Finance Act, 1910, extends 
to Mandate territories the reduced scale 
of duties imposed on certain articles im- 
ported into the United Kingdom from other 
units of the Empire. It is, of course, 
entirely within the rights of any Power to 
impose, withdraw, or discriminate in regard 
to the duties it levies upon its imports, 
and no violation of the principle of equal 
opportunity is involved, provided that no 
reciprocity is demanded. It is conceivable 
that, in some cases, even a mutual pre- 
ference might be to the economic advantage 
of the territory and its people, but it is 
obviously precluded by the terms of the 
Covenant as regards B Mandates. 

Whether, in pursuance of the principle of 
equal opportmiity, the Mandatory should 
purchase all materials for public works and 
other supplies in the cheapest market, and 
not ne'cessarily in its own, and whether 
loans for the development df the territory 
should similarly be open to International 
subscription, are points which have so far 
not presented themselves for discussion. 
It is, however, clear that the altruistic i4ieal 
cannot with safety be carried too far, 
and unless the Mandatories, which have 
spent large siuns upon the territories under 
their guardianship. Are allowed to derive 
such advantage as close tou<m* may Afford, 
the Mandate system will become unj^pular. 
It may be noted t^t the cost to the British 
taxpayer of the Mandates for Iraq and 
Palestine, as stated by the Under Secretary^ 
a year ago, showed an average of £88,128,349 
per afinufn for the previous four years. 
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md that for Tanganyika (tJ^rep years* 
average) was £681^333 per aj[^ium. The 
Cazneroons cost about £30,0Qp> per annum* 
which is paid by [Nigerian funds. 

It. seems very regrettable that the prin- 
ciple of equal opportunity was not extended 
to C Mandates* and* in my personal opinion* 
it would have been wise, whether Germany 
joined the League or not, to throw open the 
door to German commercial . enterprise 
in her former Colonies, where it is to be 
hoped that she would see a better system 
of administration under the Mandates than 
she had adopted iii regard to the natives. 
To deny access to direct sources of supply 
of tropical raw materials and markets, 
vitally necessary to an industrial nation of 
sixty miUion souls, must necessarily 
engender bitterness and resentment, and 
add to the incentives for a new war. 

Otheb Matters. 

It may also be noted that the obligation 
to grant equal opportunity which is re- 
stricted to Members of the League applies 
also to .missionaries, and this seems hardly 
compatible with the clause enforcing freedom 
of conscience and of relijo^ion. 

A further subject of regret in the allot- 
ment of the Mandates arises from the fact 
that in some cases scanty regard has been 
paid to native interests, since the new 
political frontiers often intersect tribal 
areas. In East Africa a portion of the 
ancient kingdom of Ruanda had been 
assigned to England, in order to afford 
access for a possible future railway connec- 
ting Uganda with Tanganyika. Repre- 
sentations were made by the Mandates 
Commission, and Great Britain willingly 
ceded unconditionally the area in question 
to be include in the Belgian Mandate. 
Similar representations have been made in 
regard to tribal areas in the Cameroons, 
and are now under consideration. 

Some difficulty has also been experienced 
from the looseness of the terms employed 
in the Covenant, as for instance, the term 

Liquor Traffic.’* The interpretation given 
the other day in the House of Commons by 
the Colonial Secretary* viz., **The import- 
ation of ch^ap distilled liquors for sale or 
barter m an article of trade with . the 
Natives,** is imdeniably the sense in which 
it has alwajoB been u|^ in West Africa, 
but there jare ^ those ifiAn hpld, that ^e 
abolition of the Liquor Traffic msans total 
prohiUtion, w ]be in manifest. 


divergence from the Treaty of St. Germain, 
concluded by . the same Allies very shortly 
afterwards. (S^tember 10, 1910.) Many 
qi^er instances could be. cited. 

Inherent Difficulties. 

With such defects in the Mandates the 
Jifandates Commission has no c^rect concern^ 
unless (as in the last quoted ease), they 
form the subject of a complaint or petition. 
Since, however, the Mandate system con- 
stitutes a new departure in International 
Law and policy, it will be of interest to note 
some of the difficulties which have presented 
themselves, and the steps taken to con- 
solidate the system. 

The lack of any means of verifioation of 
the reports submitted — such as was con- 
templated in President Roosevelt’s, pro- 
posals — and of ascertaining whether they 
represent a true and impartial picture, with- 
out omission of any matters which ought to 
have been included by the Local Adminis- 
trator — of which the Mandatory may itself, 
perhaps, be unaware — naturally militates 
against effective supervision. Outside 
critics are naturally reluctant to draw 
attention to such matters. In some cases 
they may fear that to do so may bo 
prejudicial to their own material interests. 
The League is thus deprived of the only 
means at its disposal of enforcing the 
execution of the Mandate, viz., publicity 
and the force of public opinion, especially 
in the Mandatory country itself. 

Lack of Permanence. 

The term “Mandate” implies “un titre- 
pr6caire,” as M.Ryckmans calls it, and this 
unfounded fear of lack of permanence is 
a manifest obstacle both to the guaran- 
teeing of loans by the Mandatory — ^by which 
better terms of flotation can be secured — 
and to the expenditure of capital in the 
country by the Mandatory or by private 
enterprise. If there were any uncertainty 
as to the continuance of the Mandate, 
the only security for investments by the 
Mandatory would be a lien on the railways 
or other public works for which the loan is 
re^tiired. But if the Mandatory owned the 
mjiways in its own right, it is argued that 
thiis would be tantamount to Annexation* 
difficulty might perhaps be minimised if 
every loan was open to public imbseription, 
confined to the Mandatory nation, 
an^ if the security for any guaranteed loan 
cpi^isted in a, first charge on the revenues 
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of the territory, — a liability ' transferable 
with the Mandate itself, ‘ should such a 
contingency arise. The ' Syrian Mandate 
contains a clause designed to safeguard the 
financial obligations incurred during the 
continuance of the Mandate. 

We have alreacty seen that the Mandates 
have no time limit, and that for all practical 
purposes transfer is im^>ossible and revocation 
unthinkable, but colour heis been given to 
these suggestions of instability by proposals 
made in Parliament, and by responsible 
organs of the Press, that Great Britain should 
abandon the Mandates for Palestine and 
Iraq, on account of the heavy burden they 
liave imposed on the British taxpayer, 
and it is within my own knowledge that 
would-be purchasers of the ex-enemy estates 
in Africa have been deterred by the same fear 
of insecurity of title. France, it is pointed 
out, resigned her Mandate for Cilesia ; but 
her acceptance was only provisional, and 
no Mandate had been issued. 

Voluntary resignation of an accepted 
Mandate — even if feasible without de- 
nouncing the Treaty under which the 
obligation was incurred — ^would be contrary 
to all British tradition, and no party in the 
State has been found to advocate the 
abandonment of a task to which this country 
has set its hand. The geographical and 
political reasons which prompted the 
acceptance of the Mandates she holds would 
still deter her from consenting to transfer 
them to other hands. But if, in spite of these 
considerations, private capital hesitates, 
and banks refuse to advance money on 
mortgages, the only satisfactory solution 
would seem to bo that the Mandatory itself, 
being assured of the permanency of its 
retention of tho Mandate, should give a 
guarantee against, voluntary transfer or 
revocation. This would assure to private 
investment ' the same security that it would 
enjoy in a British Protectorate — and more 
cannot be reasonably demanded — and 
remove the economic disability under wh ich 
a Mandate territory suffers. 

A word regarding the ex-German estates, 
Ivhich for some years past have been adver- 
tised for sale, may be of interest. Under 
Article 260 of the Treaty, Gerriiany w<ub 
called upon to indemnify her nationals who 
i¥ere possessed of any rights and interests 
in her former colonies — ^their value being 
credited to Reparation account. Planta- 
tions formerly owitod by German compani^' 
Cr individuals are not, therefore, the ptb^* 


porty of the Mandate Government, and 
whether sold, or retained and exploited by 
the State which holds the Mandate, their 
capital value and profits belong to the 
Reparation Fund. They are, however, like 
any other property, subject to taxes on 
behalf of the Revenues of the Mandate 
territory, and no preferential treatment 
in respect of labour supply or otherwise can 
be accorded to them, even though retained 
by the Mandatory State. 

Status or Natives. 

An initial difficulty was experienced in 
determining the status of the inhabitants 
of a Mandate territory of the B and C types. 
Since the territory was not annexed, it 
was universally agreed that they did not 
become nationals of the Mandatory Power. 
After much discussion the Council adopted 
the formula that **it is desirable that the 
native inhabitants should bo designated 
by some form of descriptive title which 
will identify them as such,” e.j/., as “ persons 
administered or protected under Mandate.” 
This does little to identify them with the 
Mandatory, and so deprives them of the 
incentive to loyalty and patriotism which 
counts for so much in the adjacent Colonies 
and Protectorates. It confers no juridical 
status, and no privilege of citiasenship, but 
Article 327 stipulates that they shall be 
entitled to the diplomatic protection of the 
Mandatory outside tho Mandate territory. 

In pursuance of a suggestion by the Man- 
dates Commission, the Council declared 
that it was not inconsistent with the con- 
ditions of a Mandate that the inhabitants 
of the territory should voluntarily obtain 
naturalisation from the Mandatory Power, 
in accordance with its own laws. The 
matter was brought forward by the Aus- 
tralian Government at the last Imperial 
Conference. British nationality cannot be 
acquired by residents in a Protectorate, — 
which is not British territory, — Shut the 
Conference approved that the power of 
granting certificates of Imperial naturalisa- 
tion should be extended so as to cover 
persons resident in B and C Mandat^ 
territories, and also in certain named Pro- 
tectorates, Similarly the Foreig^ Office lately 
agreed that the existing Extx^tionTreatiea 
with France should be extended so as to 
apply to specified Protectorates, the ijn- 
habitants of which should for this purppM 
be ** assimilated ” to those Of a Pbsstorion' or 
Colony# England has been more imwQling 
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than any other nation to grant any status 
to a Protectorate, the need for which is shown 
by admissions such as t h ese. 1 am not 
aware of the precise status of natives in 
a foreign Protectorate, but ours should not 
be inferior to them. 

The question of Germans resident in 
S.W. Africa raises a separate problem, and 
the Union Government was authorised by 
the Cpuncil,apparently with some reluctance, 
to pass a general naturalisation law, without 
prejudice to the question whether the Man- 
datory system apphes equally to non -natives 
as to natives. Any person may refuse 
naturalisation without any penalisation in 
practice. In the A class of Mandates, a 
local nationality as a stepping stone to self- 
government is, in theory at least, possible. 


Pabticipation in Conventions. 


Mandate territories occupy, as we have 
seen, a status new to International Law, 
and, as the Mandates Commission has pointed 
out. International Conventions applicable 
to the adjacent Colonies and Protectorates 
of the Mandatory do not apply to them. 
They are, therefore, “liable to have their 
rights of free movement questioned, and 
also their rights to carry on trade and to own 
property outside the Mandate country. 
The benefits of the most -favoured -nation 
clause included in commercial treaties have 
been refused in the case of goods coming 
from a territory imder a B Mandate, while 
products of the same kind coming from 
contiguous protectorates of the Mandatory 
State enjoy the benefit of this clause on 
being imported into the same country of 
destination.’* The Commission, therefore, 
recommended that all States Members of 
the League should accord to Mandate 
territories a status identical in tliis regard 
with ' the adjacent territories of the 
Mandatory, provided that the principle 
of eccmomic equality in the B class is not 
infringed. The matter has been referred to 
the Mandatory Powers, and Great Britain 
will, I understand, reply in a not imfavourable 
sense. Wlule pointing out that commercial 
treaties' confer no personal privileges on the 
inhabitants and that such treaties do not 
apply to all Protectorates, she will, 1 under- 
stand be willing to consider favourably my 
case sUbmitt^. 




;Stbf. 


Ijh^se instanCM mH s^rye to Olustrato 
pi the questionir which arise & ooimi 


some 
oonnezico 


with the Mandate syst^. It is, indee4r 
obvious that every effort to avoid tbo 
cbargp of Annexation, and to accentuatp 
the distinction between the territories 
held under Mandate, and the adjacent 
territories under control of the Mandatory, 
must pro tarUo accentuate the apparent 
instability of the system. It is as thou^^ 
one should ehdeavour to abolish the dis- 
tinction between the holder of a lease in 
perpetuity and a freeholder. Since it is 
the general desire in this country that 
Germany and Turkey should join the 
League, it is well that such difficulties 
should be cleared out of the way before 
they do so. But though it is of interest 
to examine in some detail the r working 
of a system new to International Law, 
initial mistakes, or temporary difficulties, 
must not be allowed to obscure the 
fundamental basis of the system. The 
principle thus accepted, and embodied 
in the Coveneuit and the Mandates, is 
that of Trusteeship, and of public respon- 
sibility to a supervisory authority for the 
execution of the obligations laid down in 
the Trust deed. It is the acceptance of this 
principle, whether it be formulated as a 
Mandate or as restricted appropriation, 
which constitutes the claim to progress. 

The Annual Report forms an effective 
means of inviting a popular verdict on the 
fulfilment of the Trust. Neither the Man- 
dates Ck>mmission, nor the Coimcil, nor 
the Assembly can exercise any coercion, for 
the Mandatory, as Lord Balfour observed, 
is under the supervision and not under the 
control of the League. The ultimate 
authority to which the stewardship of the 
Mandatory is submitted is the public 
opinion of the civilised world. 

Task of the Mandates Commission. 

The Mandates Commission, which includes 
men with personal experience of adminis- 
trative responsibility, who can realise local 
difficulties, and appreciate the futility of 
hypercritical comments, interference 
with the discretion of the Mandatory, 
should in course of time become a valuable 
bo4yf with a varied knowledge of Adminis- 
tra^ve problems in every part of the world. 
Its international composition ensures that 
its suggestions, made in consultation with 
the representative of the Mandatory, shaU 
be devoid of any suspicion df bias. Its task 
is to promote co-operation, — wbiok may 
extend bejrond the f i^tiers of the Mandate 
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territory, — and to eliminate frietion, while 
fearlessly exposing any manifest breach of 
the Mandate. The reports submitted have, 
generally speaking, been very full— indeed, 
in some cases, of embarrassing length ; the 
specially accredited representatives have 
been men of eminence and knowledge ; the 
discussions have been practical, and I think 
we are justified in believing that they have 
served, and will continue to serve, a useful 
purpose. Each Mandatory has been anxious 
to shew that it has not been backward in 
carrying out its pledges. 

It is no mean achievement that the 
conquerors' have (as Lord Balfour said), 
agreed to a self-imposed limitation of the 
sovereignty which they obtained over 
conquered territories, and consented to the 
supervision of the League. The high stan- 
dards embodied in the Covenant must 
obviqusly in future be regarded as principles 
of general application. The responsibility 
is one which the advantages of an inherited 
civilisation, a superior intellectual culture, 
and twenty centuries of Christian ethics, 
no less than the physical superiority con- 
ferred by the monopoly of firearms, imposes 
upon the Powers in their dealings with the 
Backward Races. The Mandate system 
stands as an International acknowledgment 
that civilisation must be made to mean 
something higher to them than the aims and 
methods of the development syndicate, or the 
assiduous cultivation of new wants to afford 
markets for European commerce. 

DISCUSSION. 

Sir Horace A. Byatt, K.G.M.G., in open- 
ing the discussion, described how the Mandate 
system worked in the Tanganyika Territory, 
which it had been his privilege and honour 
to administer for the last seven years. Sir 
Frederick Lugaid bad referred to the unfortunate 
delay which had occurred in the issue of the 
Mandate; but from the point of view of local 
administration that d^lay, in some ways incon- 
venient, had been by no means regrettable, because 
it bad given those in authority time to look round, 
to study local conditions, to come to know their 
people, to' ascertain the people's real needs, and 
to formulate a policy on the lines which they sup- 
posed would be laid down by the Mandate. They 
had been able to anticipate to a very large degr^ 
the principles which had ultimately been laid down. 
Thera h^ been a little anxiety and un- 
oeriftinty 48 ^ "what the Mandate . might 
impcaa^ and as to* what xestriotions might be,, 
pasiedi but it had been a vmy great surprise and 
pleasure, when the Mandate at last appeared, 
to find that there was nothing in it whioh neces- 


sitated any change of policy. In the time which 
they had had at their disposal, they had already, 
if not actually enacted, at any rate progressed a 
long way towards the enactment of, such laws as 
the Mandate required them to promulgate ; that 
was to say, they had dealt with the protection of 
natives from usury, with traffic in firearms, with 
the liquor traffic, and, either before or just after 
the issue of the Mandate, legislation had been 
promulgated whioh ensured security of tenure of 
land to the natives, not only for their present 
needs but for the needs of the future, taking into 
account their natural expansion. He desired to 
emphasise that when the Mandate was issued they 
had found that it embodied what he might call 
the unwitten Constitution of the British Colonies 
in Africa. It merely put down in black and white 
those abstract principles of justice and of trustee- 
ship to the natives which had been adopted as a 
matter of course, and whioh were not in any sense 
forced upon them by the Mandate. 

A good deal had been said about the burden which 
Great Britain had assumed in accepting responsi- 
bility for the government of these mandated 
territories. He wanted to show that that burden 
was not a great one, and that it was not likely to be 
a lasting one. There had been a good deal of adverse 
comment at various times in the Press — obviously 
made by people without sufficient knowledge. He 
had read, for instance, in, the Trade Supplement 
of The Times,'' and in other publications, various 
criticisms whioh were not at all justifiable. It had 
been said in one paper that Tanganyika was overrun 
with officials, and that Great Britain had twice the 
staff which the Germans had had ; that the country 
was not half so well governed, and that, for that 
privilege, the British taxpayer was called upon to 
find a million sterling per annum. It was also said 
incidentally that the railway was the worst offend- 
er. As a matter of fact he had found, after 
searching carefully through the German records 
of 1913-14 that the number of European 
officials employed in German days had 
been 1,120, whereas the number employed 
by the British Government to-day was 860.. 
On the two railways, the Central and the 
Northern, . the British Government now em- 
ployed 153 European officials, whereas on one 
railway only in the German days 140 had been 
employed ; he had not been able to ^d the 
German figures for the second railway. Me had 
noticed on another occasion that a certain speech 
which he had made had attract^ a good d^ of 
comment. In that speech he had referred to the 
necessity of improving the harbour facilities at 
Dar-es-Salaam, and also to the necessity <4 im- 
proving the railways. It had been judd that if 
' any improvement was required it was at Tanga, 

‘ since the latter dealt with the bulk 'of the trade» 
and that it had behind it the great bulk of the 
' native population. The plain facts were as ftfilows. 

, The value of the trade passing thvou|^ Dav-es- 
Salaam wae.£l,37Q,000, and of that passing tlmiqglli 
Tanga only £608^000. The natiw popfidatien 
^ ia the hmtM^and of Dar-es-Salaap& waa l,4fi2|000. 
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and in the hinterland of Tang^, ,460,000. He 
merely quoted those figures to s^ow that somewhat 
unfair icomment had been n^e. 

Tanganyika bad undoubtedly been a burdei> 
on British taxpayers so far, but he thought it 
was impossible for anyone who had not resided 
in the country to r^liae the enormous damage 
and the complete destruction which had been 
effected by the War, and what a tremendous 
amount of leconstauction work was necessary, 
and the expenditure which that entailed. The 
burden was gradually decreasing. At no time 
had the British taxpayer been called upon to 
pay a million per anpum. Sir F. Lugard had given 
the figure for last year, which was something 
over £600,000. In the present year it would be 
only £.300,000. The trade of the country was 
increasing so rapidly, and the revenue improving 
to such an extent, that he looked forward to the 
time when Tanganyika would no longer be a burden 
on the British taxpayer, but would pay its own 
way. If one left aside the capit.il expenditure on 
reconstruction and the deficit on the railways, (a 
deficit that was rapidly diminishing), in the present 
year the difference between ordinary expenditure 
and normal revenue would be only some £30,000, 
and he had no doubt that next year that difference 
would be entirely eliminated. 

With regard to trade, they had followed a policy 
entirely in accordance with the principles 
of the Mandate, namely, of encouraging native 
production. They had afforded the native oppor- 
tunities, which he had never had in the German 
days, of becoming a small producer and of selling 
his crops in a good market. The result had been 
somewhat astonishing. In eveiy commodity a 
very large increase had been shown over the German 
record figures. Twice as much coffee had been 
produced as in the German days, and with regard to 
ground nuts, whereas the Germans had produced 
8,000 tons, last year 16,000 tons had been produced 
and this year 20,000 tons were cxpmted and of 
grain two to three times the maximum amount 
exported by the Germans had been exported. 
The same could be said of most other com- 
modities. He had no doubt whatever that in 
all commodities the German records of produce 
would be far surpassed. 

He offered these remarks in order to show that 
the Tanganyika Teiiitory as a mandated territory 
was not likely to be a burden on the British Empire. 
He had every confidence in stating that in the 
course of a very short time it would be a fiourishing 
and a prosperous appanage of the Empire. 

Thu Guaibman (Lord Milnbb), said everyone 
must have listened with great, satisfaction to the 
remarks of the last speaker. Speaking for himself 
as one who had had some experience of Colonial 
administration, be always found it particularly 
difficult to listen ^th to the complaints 

which were so o^n made Itf -tiiis country about the 
burden of our^ Colonial possessiont.' In the case 
ui Tanfanyika ik'treally was ridiculous ever to have 
made 4 fuss about even the largwt sum which wo 


had b^n obliged to spend there if one considered 
the conditions of the country when it was taken 
over by Great Britain. Experience had shown us 
over and over again in scores of oases.but we have 
never learned the lesson, that the liberal treatment 
of our Colonial territories, though it might involve 
for a few years a financial burden, rarely of con- 
siderable amount, invariably in the long run led to 
a development of the resources of those Colonies 
which directly relieved us of the burden and in- 
directly brought a very considerable accession of 
wealth to this country. There were a great many 
arguments other than financial for a liberal policy 
of Colonial development, but looked at from the 
purely financial point of view, in nine cases out of 
ten such a policy was in the long run not burden- 
some at all but very profitable. He was almost 
afraid to dwell on this point, although it was 
certainly the truth, because people turned round 
and said ** Oh yes, finance is all you care about.” 
It w'aB not all he cared about as far as the Colonial 
Empire was concerned — ^very far from it ; but he 
did think it was worth while to emphasise the 
point in order to get rid of an objection and a 
criticism which often did infinite harm by prevent- 
ing a liberal administration of our Colonial posses- 
sions, especially in their early and struggling stages. 

Turning now to the address, he had been, particu- 
larly struck by the clear and absolutely correct 
analysis given by Sir F. Lugard of the conditions 
which had led after the conclusion of the War to 
what he might cal) the invention of the mandatory 
system, and of the influences which had brought 
it about. He would only add to what had been 
said tliat if the mandatory system had been called 
into existence mainly as a way out of the dilemma 
which Sir Frederick Lugard had described, it had 
been also partly the outcome of the idealistic 
spirit in which immediately after the War a great 
many people had approached the problem of world 
resettlement. Speaking for himself he had felt 
great sympathy with the mandatory idea, for 
he bad hoped — ^when he came to look back upon 
it he saw that the hope was not altogether reason- 
able — that the spirit of cordial and unselfish 
co-operation which had been attained with difiloulty 
but nevertheless ultimately attained, by the allied 
nations in the conduct of the War, would survive 
during the period of reconstruction, and especially 
that it might lead to a good settlement of the 
countries which the collapse of the German and 
Turkish Empires had left upon our hands and 
which it was the duty of the victorious nations to 
provide with some new form of government. It 
had, however, to be admitted that in the long- 
protracted negotiations which had resulted in 
the Mandates, such as they were, that spirit had 
been not only not always apparent but very often 
submerged by a return of the old rivalries and 
ambitions. If the. hope to which he had lefened 
had been fulfilled, and if the Mandates could have 
been brought into force with reasonable promptitude 
some great disasters would have been avoided, suoh 
US that which had befallen the Christian population 
of Armenia. More than that, the mandatory 
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system might have acquired a prestige which would 
have enabled it to be gradually extended to other 
portions of the world in which], it sMmed that 
the native populations were ‘ incapable without 
external aid of evolving any deident form of govern- 
ment. But fate had willed ii otherwise. As things 
had actually turned out it seeined to him that the 
mandatory system, so far from obtaining greater 
extension, was likely as time went on to be conr 
tracted and to prove in many oases a mere transitory 
stage. Nevertheless, it remained even in its 
curtailed and more or less mutilated form — ^he 
meant as compared with the original big conception 
— a very important factor in the international 
situation. Therefore, it was well that we 
should take counsel as to the best use which 
could be made of it, and the best way in 
which the difficulties inherent in it might be met. 

The lecture to which they had just listened was 
a very great contribution to the study of the 
subject. There were only two or three points 
of detail on which he would like to touch. With 
regard to C Mandates, he thought it was evident 
that the countries comprised in them had become 
or were becoming simply incorporated in the terri- 
tories of the respective mandatory powers. No 
doubt the mandatory Powers held them under 
certain obligations. Those obligations were not 
at all onerous, certainly as far as the British 
Dominions were concerned, and also Japan pro- 
bably. They imposed upon the mandatory Power 
no duty which it would not be obliged to discharge 
out of regard for its own principles and reputation 
as a civilised Power. Ho did not wish to under- 
estimate the advantage which arose from the fact 
that those duties had now got an international 
sanction. No doubt it strengthened the hands 
of those people who in any of the mandatory 
countries were earnestly desirous of seeing that 
the power of their country should bo exercised for 
the benefit of the backwa^ races under its control. 

With regard to B Mandates, the position was 
not equally simple. Sir F. Lugard had referred to 
two points especially with regard to which difficulties 
had arisen or might arise, namely, the question of 
recruitment of the natives of those mandated 
territories for military purposes, and the principle 
of equal opportunity for all States members of 
the League in respect of the commercial develop- 
ment of those countries. 

It was certain that neither ^ those principles 
could be enforced with absolute rigidity. A 
certain freedom of interpretation was necessary. 
In the case of the recruitment of native levies, 
France had insisted on a fundamental modification 
of the Mandate for the Gameroons as originally 
drafted. With regard to the question of equal 
opportunity, personally he held that it was both 
right and necessary, having regard to all that 
had been said and what was laid down in the 
Mandates themselves, that mandated territory 
should be free to the commercial enterprise of 
all members of the League (he would go further 
and say of all nations). But it would be a mistake 


and would be fatal to the development of the man* 
dated territdry itself if the hands of the mandatory 
power were too rigidly tied about the financial 
arrangements which were essential for any honest 
effort to develop fully the resources of the country. 
It was a question of the reasonable interpretation 
of the Mandate — of looking to its spirit rather than 
to its actual letter — and personally he felt no- 
doubt that if this question' was ever raised the 
Mandates Commission would give a reasonable 
interpretation, and one in the interests of the 
mandated territory itself, to the principle of equal 
opportunity. 

He observed that Sir F. Lugard had not said very 
much about the A Mandates. He was not sur- 
prised at that because it was not a cheerful subject 
of contemplation. (!!ertainly it had been in 
everybody's mind when the mandatory system 
was first started, that it should lo applied to 
Armenia and to certain other portions, never 
'quite adequately defined, of the Turkish Empire 
in Asia. Those projects had long since passed in 
the limbo of bygone and forgotten dreams. It 
would have been very much better for the world 
and for the unfortunate Christian inhabitants of 
those countries if they could have been realised. 
With regard to Mesopotamia, frankly he did not 
know where we were. The one thing which was 
certain was that whatever might be the ultimate 
fate of Mesopotamia the Mandate for it would never 
materialise. That loft, therefore, of the A Mandates 
only those for Syria and Palestine. He could not 
speak from personal knowledge about Syria, but 
Palestine did, in his opinion, present the best 
illustration possible of what could bo accomplished 
under the mandatory system. He thought 
the difficulties besetting British administration 
in Palestine, though they were very real, had been 
somewhat exaggerated. There were two state- 
ments with regard to that country which could 
hot be controverted. One was that in respect 
of order, justice, sound administration and material 
prosperity it had made a degree of progress in the 
past six years which would have been totally 
impossible without disinterested external aid. 
And the other was that, owing to the unique 
history and character of that country, to the fact 
that it was sacr^ soil for three great religious 
communities, and was of peculiar interest to the 
whole civilised world, it was a country to' which 
the principle of the mandatory system, the principle 
of trusteeship, was peculiarly appropriate. 
One could never contemplate Palestine being 
the property of any single nation'. One could not 
contemplate its being exclusively possessed by 
Moslem, Jew or Christian. They all had their 
rights on that sacred soil, and those rights could 
only be harmonised under the trusteeship of seme 
impartial authority. 

Hon. W. Obmsby-Gobb, M.P.« hoped Sir F. 
Lugard*B paper would find its way into the Qovem* 
ment offices both here and in the mandated, terri» 
tories, because one of the most remarkable 'ikfngs 
was that there was stffl extraordinwy ignovanoe 
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both as to the obstacles and the diffionltieB on the 
one hand and as to the most elementaiy facts on 
the other. The main obstacle as he saw it was 
the lack of sense of security in the title of the 
Mandate. Practically all the tronbles and dif- 
ficulties had arisen from that fact. Sir Horace 
Byatt had said he thought the trouble was becoming 
easier from his point of view, but he could assure 
Sir Horace that the difficulty of getting a penny 
out of the Treasury for a mandated territory was 
enormous. It was difficult enough to get a penny 
out of the Treasury for the Colonies ; it was still 
more difficult to do so for the Protectorates, 
and it was quite impossible to do so for mandated 
territories. That was true both of public and 
private enterprise. There was the greatest dif- 
ficulty in disposing of ex-enemy properties in 
those territories. People enquired ** What is this 
mandatory business They were suspicious of it. 
They had it at the back of their minds that such 
territories might possibly go back to Germany. 
Frankly, we had been faced with the 
difficulty, under the mandatory system, of 
attracting either public capital or private capital for 
the purposes of the development of those countries. 
He expressed the hope t^t the Permanent Man- 
dates Commission would not merely content 
itself with being a critical body but would co-oporate 
in a really constructive policy for the development 
of the mandated territories and would endeavour 
to bring in the whole public opinion of the world 
towards a solution of the problem which arose in 
those territories. 

Lord Askwith, K.C.B., K.C., D.C.L. (Chairman 
of the Council), in proposing votes of thanks 
to Sir Frederick Lugard for his paper 
and to Lord Milner for presiding, said the 
paper was the clearest account of the question 
that he had over heard, and stated a lot about 
Mandates of which most people did not know. Sir 
F. Lugard had been a man who for more than a 
generation had had great faith in the British 
Empire, a great belief in British commerce and a 
great trust m British administration. 

He did not think that either Sir F. Lugard or 
Lord Milner had spoken with very great enthusiasm 
about the system of Mandates — a system which 
had arisen from some of those unfortunate phiU'CS 
like ** No annexations,*’ “Self-determination ” and 
so on. 

What Lord Milner had said about the position 
of the mandatory countries was to his mind quite 
correct ; but the time might come when, with 
the progress of the world, the people in those man- 
datory oountries, one country after another, 
would ask for a change themselves. He confessed 
he would not cars to be a citisen in a mandatory 
country and not to be able to say that he belonged 
to a great nation, but to have to say that he 
belong to a country which was mandatory class 
A or mandatory class B., or mfuidatoiy class C. 
Boam of those amndatocy countries were gdng off 
alreadj'; othem, some people sakl» we should give 
up I but others might for some considerable 


time. The difficulties with regard to administra- 
tion and trade might lead to many changes 
in the future. 

Sib Robert W. Hamilton, M.P., who would 
have taken part in the disoussion if time had per- 
mitted, writes that the points which he intended to 
raise were the following: — 

1. The status of mandated territories, and the 
manner in which that status should be made 
obvious to the world by the use of a flag. 

2. The individual status of the inhabitants 
of a mandated territory, and how the 
suggestion of the grant of Imperial certificates 
of naturalisation could be carried out in practice, 
and if carried out, how far such grant would be 
consonant with the trustee idea. 

3. The inevitable tendency for a mandated 
territory to be absorbed into the goveAiment of 
the Mandatory, and the conditions that would be 
likely to arise in the case of the federation of 
neighbounng colonies and mandated territories. 

4. The extreme importance (with regard to 
Class B mandates m Africa) of the attempt to 
administer areas in tropical Africa in accordiinee 
with the spirit of the mandate, and free from any 
idea or suspicion of exploitation in the interests of 
the governing power, or of any class of individuals 
resident within the territory. 

He desired (he adds) to raise these points rather 
with a view of eliciting information and stimulating 
discussion than to give any considered opinion 
on them himself. 


THE RESOURCES OF PAPUA. 

The follow ing particulars regarding the resources 
of Papua have been collated by the Far Eastern 
Division of the United States Bureau of Foreign 
and Domestic Commerce, and published in the 
official “ Commerce Reports ” : — 

With a fertile soil capable of raising practically 
anything grown in the Tropics, with adequate rain- 
fall, with deep and navigable rivers and excellent 
harbours, with valuable mineral deposits, with 
liberal land laww and easy-settlement terms, and 
with large sums of money already invested in 
plantations, shipping, and trade interests, Papua — 
one of Australia’s richest dependencies — seems 
destined to become an important commercial 
market. ^ 

Lying north by north-east of Australia and separ- 
ated from that country by Torres Strait, Papua 
(formerly known as British New Guinea) comprises 
the south-eastern part of the island ol New Guinea* 
together with the outlying groups of islands-^ 
Trobriand, Woodlark, d'Entreoasteauz* the 
Lduisiades, the Conflict group and the Laughlan 
group. The territory has 1,728 miles of sea-coast 
on the mainland and 1,936 miles of island coast. 
The total area of Papua is approximately 90,000 
square miles. In 1922, the white population of 
the territory nuipbeied about 1,104. Much of 
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thfl interior of the country has never heen'ezplored. 
The native population is estimated at from 
250,000 to 350,000. 

llie products of Papua are obtained from its 
agriculture, its forests, its fisheries, and from mining 
and manufacturing. 

The physical features of Papua are especially 
favourable to agriculture. The territory lies 
wholly within the Tropics. Its northernmost 
point is only 5° eouth of the Equator and its 
southernmost portion between 11^ and 12° south. 
The country is remarkably well watered and it 
lies outside the hurricane belt of the south Pacific 
— a most important fact. Along the coast are 
immense areas of rich alluvial and volcanic soil, 
and even at an altitude of 6,000 feet the land is 
fertile. 

In areas running back from the coast, where the 
soil is dry and rainfalls come at long intervals, 
conditions are said to be particularly suitable for 
the production of tobacco, fibres, etc. In 1920 
the total agricultural area planted was 58,347 
acres, averaging 237 acres to each plantation, the 
principal crops being coconuts, rubber, and sisal 
hemp. The natives are compelled by ordinance 
to plant coconuts for food supply. Secondary 
agricultural products of Papua include bowstring 
hemp, kapok, coffee, tobacco, vanilla beans, cacao, 
tapioca, cinnamon, tea, rice, and maize. Sugar 
cane also flourishes in the south-eastern part of the 
territory. Figures prepared in December, 1920, 
showed areas under cultivation as follows : 
Coconuts, 44,328 acres ; rubber, 7,260 acres ; 
hemp, 6,866 acres ; miscellaneous crops, 900 acres. 
The quantity and value of products for the year 
ended June 30, 1921, were: Copra, 2,984 tons, 
worth £68,578 ; hemp, 188 tons, valued at £723 ; 
and rubber, 220 tons, worth £28,966. 

The indigenous products of Papua* include 
sandalwood and other timber, sugar cane, cotton 
plants, nutmegs, ginger, bamboos, palms, lianas, 
breadfruit, edible nuts, fruits, and vegetables. 
Forest products which have been catalogued show 
120 varieties of timbers, 16 of which are adapted 
for use for girders, railway wagons, etc. ; 10 for 
railway carriage and coach building ; 15 for joinery, 
lining, floors, etc. ; 15 for butter boxes ; 6 for 

boat aiding; 4 for piles; and 16 for cabinetwork. 

The highlands of Papua have immense possibili- 
ties for pastoral and dairying pursuits, the native 
grasses being particularly succulent. 

Papua is rich in mineral deposits, which have 
been located over a very wide area. They include 
gold, copper, tin, lead, zinc, cinnabar, iron, 
osmiridium, gypsum, manganese, sulphur, graphite* 
ohrbmite, brown coal, and petroleum. Large 
beds of apparently good coal are believed to exist. 
The total value of gold mined to June 30, 1921, wm' 
£1,567,168; while copper production during the 
period amounted in value to £114,796. 

On account of the depth and force of the principah 
rivers of Papua the territory is exeeptionalfy. 
favourable for the introdpetion of hydro'-eleotrid 
schemes. The estimated water-power available f^ 
this purpose is equivalent to 10,000,000 horse-power. 


TOBACCO INDUSTRY OP SOUTH 
AFRICA. 

Tobacco-growing in South Africa has- been 
steadily increasing during the past ten years. 
Aocof^g to a report by the United States Consul 
at Cape Town, the area under cultivation at the 
present time is 26,000 acres and a variety of types 
are grown in the different Provinces. In the 
Tronsvaal a light and medium tobacco of tbe 
Virginia type is produced; in the south-oentoal 
part of the Cape Pto vince a medium to heavy type 
0 ^ Virginia is grown ; and in Natal a medium dark 
tobacco is grown and used in the manufacture of 
cigars and a cheap grade of pipe tobacco. In the 
western part of the Cape Province Turkish Tobacco, 
such as Dubeck and Soulouk, is grown. The bulk 
of the tobacco produced is of the light to medium 
Virginia type. The Turkish leaf grown (amounting 
to 750,000 pounds) does not meet the demand. 

The total production of all tobaccos grown in 
South Africa has been as follows : 11,644,000 
pounds in 1920, 16,620,000 pounds in 1921,13,000,000 
in 1922. Frost and fire caused considerable 
damage to the 1923 crop. There are three co- 
operative tobacco societies in the Union of South 
Africa, the largest being the Rustenberg Farmers’ 
Co-operative Society, which handles between 
3,000,000 and 4,000,000 pounds of tobacco annually. 

In 1920 there were 66 tobacco manufacturing 
plants in the Union, employing 2,662 persons. 
These plants have been using an increasing quan- 
tity of tobacco grown in South Africa and Rhodesia, 
and a decreasing amount of imported tobacco. 
For instance, in 1916, the raw tobacco consumed 
consisted of 8,000,000 pounds of South African and 
466,020 lbs. of imported tobacco. In 1920 
there was used 12,600,000 pounds of South 
African, 1,600,000 pounds of Rhodesian, and only 
211,307 pounds of imported tobacco. 

The full amount of tobacco which can be con- 
sumed within South Africa is now being produced, 
and if the output increases oversea marl^ts must 
be found. 


THE FRENCH OCHRE INDUSTRY. 

The industry of extracting and preparing ochre 
is developed to a larger extent in France than in 
any other Euorpean country. The production is 
centred in two Departments — ^Yonne and Vaucluse 
— but while the production of Vaucluse is consider- 
ably smaller in quantity than .that of Yonne, it is 
of superior quality both in colour and texture, and 
the output has a higher total money value. 

From a report by the United States Vice-Consul 
at Marseilles, it appears that the title to oohip beds 
rests entirely in the landowner, who is generally 
a small fanner. No mining concession is needed 
for extraction, which is, in general, a seasonal 
occupation of the peasants. 

An estimate from a reliable source places the 
dchre production of the Apt (Vaucluse) region at* 
20,000 metiio tons for 1922, as compared with 
approximately 60,000 tdbs for the last year before 
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tha war. The lateat offioial figoies (1920) dkowed 
aboat 11,000 tons produced. 

The crude product if generally treated near the 
pit, and on the fame property, but none of the 
product if oonfumed at the pita nor in the centree 
of productimi. 

Ochre in barrels u bought and sold by a number 
of companies, some of which also exploit their own 
propertiee. There is no further preparation in 
France after the pulyeriwd ochre is placed in 
barrels, marked and tested. 

T^e product of Vaucluse finds a ready market 
in the United States and in Great Britain, the 
former taking about 00 per cent, and the latter 
about 35 per cent, of the total production. Expor- 
tation is through Marseilles. The product of the 
Department of Yonne goes largely to northern 
Fr^h ports. 

It is said that by careful grading in foreign 
countries a mixture is made of ochre from the 
two French fields which gives excellent results. 
No such mixtures, however, are produced in 
France. 


COPPER GOINS IN CHINA. 

The various mints in China during the past few 
years have turned out enormous quantities of 
copper coins. According to the United States 
Commercial Attach^ at Peking, it is estimated that 
those now in circulation in the country number 
about 40,000,000,000. Copper is in reality the 
medium of exchange of the masses. With the fall 
in copper prices, and the wholesale minting of 
these coins in China, including the production in 
some oases of light-weight coins, the value of the 
copper cent has continued to fall, and has reached 
such a low level that many mints have discontinued 
its coinage as being no longer profitable. There is 
.still, however, one other difficulty and that has to 
do with the issue of copper cent notes.. These 
have been circulated on about the same basis as 
the value of the copper coins, and have shown little 
tendency to depreciate, except in cases of certain 
provincial issues other than those of the central 
Government. 

This situation has had a serious effect upon the ^ 
economic life of the people for the reason that the 
copper is the coin of the masses, and its depre- 
ciation affects their purchasing power very 
seriously. This is particularly true in the fac- 
tories and modem industrial plants, where wages 
have been placed upon definite schedules. Among 
the farming population prices more easily adjust 
themselves, so as to cover any discrepancy regarding 
depreciation of currency. 


CHINESE BANKS IN HONGKONG. 

There are eight organised Chinese banking 
companiee, with a paid-up cifntal of 25,000,000 
Hongkong doUan and estimated deposits ci 
45,000,000 dollars, Honglkong. According to 
llm United Slates Conlhl at Hongkong, the number 


of these banks has douMed sinoe 1018, and thd 
volume of business done by them appears to be 
steadily increasing. 

Modem Chinese banks in Hongkong employ 
'methods similar to those used by the local foreign 
banks. They are registered and are governed by 
tha ordinances of the H<mgkong colony. They 
encourage foreign trade by the use of modem 
methods of financing, partioularly through utili- 
sation of the commercial letter of credit and accep- 
tances. It is noteworthy that Chinese banks are 
increasing their connections in the United States, 
these being wider than those made with European 
countries. The European war was the most 
influential factor in effecting this result. 

Besides the modem Chinese banks, there are 
about 25 native banks conducted in accordance 
with old Chinese customs, and these do a prtffitable 
and large business in Hongkong. Theis operations 
ate mostly confined to loans, mortgages, and the 
financing of shipments between ports and trade 
centres in China. 

There are also about 300 money changers in 
Hongkong, with capitals varying from 5,000 to 
60,000 Hongkong dol&rs. Their dealings are more 
directly with the masses, and a profitable return is 
secured on the business handled. 


GENERAL NOTE. 

ViOTOBiA AND Albxbt Musbtth.— T he Victoria 
and Albert Museum has recently purchased, with 
the assistance of a grant from the National Art- 
CoUeotions Fund, a Writing Cabinet, signed 
** Samuel Bennett London Fecit’*. This is an 
important example of English furniture of the 
time of Queen Anne, made of walnut wood, with 
marquetry decoration of arabesque ornament 
in light wood. The upper part, closed by a door 
inset with a mirror, framed with fluted pilasters 
and panels of inlaid ornament, contains a cupboard 
and shelves, in Which the architectural motive 
suggested in the decoration of the exterior is 
cleverly repeated. The lower part, with slope 
front and drawers, is fitted with a central cupboard 
flanked by drawers and pigeon-holes. The whole 
is surmounted by a pediment with carved scrolls 
and shield. This piece of furniture is of unusual 
importance from more than one point of view. 
It is a distingui^ied example of English furni- 
ture of the early part of the 18th century 
marked by high quality of workmanship. The 
fact that it bears the signature of the mkker (in- 
laid on the inner surface of the door) makes it 
of particular value as a record, for it was not the 
usual practice for cabinet-makers in England to 
sign their furniture. Two other signed examples 
of the work of Samuel Bennett are known, one 
of which further shows that he lived in Monmouth 
Square, London. The fine proportions of the 
details and the restraint and go^ taste of the 
ornamental details give it special value as an 
example for students. 
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NOTICE. 


EXTRA MEETING. 

Wednesday. July 2nd, 1924 ; Mb. 
Alan A. Campbell Swinton, F.R.S., late 
Chairman of the Council, in the Chair. 

A paper on “ Results obtained over very 
long distances by Short-wave Directional 
Wireless Telegraphy, more generally 
referred to as the ‘ Beam System,’ ” was 
read by Senator Guomelmo Marconi, 
G.C.V.O,, LL.D., D.Sc., a Vice-President 
of the Society. 

The paper and discussion will be published 
in a subsequent number of the Journal. 


PROCEEDINGS OF THE SOCIETY. 


ANNUAL GENERAL MEETING. 
The One Hundred and Seventieth Annual 
General Meeting for the purpose of receiving 
the Report of the Council, and the Treasurers’ 
Statement of Receipts and Payments during 
the past year, and also for the Election of 
Offleers and New Fellows, was held in 
accordance with the By-Laws on Wednesday, 
June 26th, at 4 p.m. Ilie Right Hon. Lord 
Askwith, K.C.B., K.C., D.C.L., Chairman 
of the Council, in the Chair. 

The Seobbtary read the notice convening 
the meeting, and the Minutes of the last 
Annual General Meeting held on Jime 27th, 
1923. 

The following candidates were proposed, 
balloted for, and duly elected Fellows of 
the Society ; — ' 

Allen, John Scott, Lbrnoie, Ireland. 

Blake, Captain Sir H. Acton, K.O.M.G., K.O.V.O., 
London. * 

CawBton, Frederick Gordon, M.D., B.Ch., M.RC.S., 
L.R.C.P., Durban, South Africa. 

Coriell, Louis Duncan, Baltimore, U.S.A. 
Cowasjee, Bomanjee, London. 

Daliymple, Cd. Sir William, K,B.E., London. 
Daaiell, Major John Alan Le Nmieys, Sudbury, 
Suff(^. 

Dixon, Edward, London. 

])arran, William, London. 

f 


Freudenthal, Louis Edwin, B.S., Las Cruces, New 
Mexico, U.S.A. 

^ Frost, Captain Frederick James Tabor, Ramon F. 

Castro, Argentine. 

Gurtu, Raj K., Cawnporo, India. 

Ibbotson, Herbert J., Johannesburg, South Africa. 
Jenkins, Arnold, Worthing. 

Longman, Charles James, M.A., J.P., London. 
Mattocks, Captain F. S., B.E., Quetta, Baluchistan, 
India. 

Oxley, Oswald John Philip, Durban, South Africa. 
Raju, M.G., L.M.E., Guntur, Madras, India. 
Rodmayne, Sir Richard Augustine Studdert, K.C.B., 
M. Inst. C.E., London. 

Redwood, Robert, London. 

Rummel, G. Albert, Cincinnati, U.S.A. 

Shepherd, William Thomas, M.A., M.Sc., Ph.D., 
Washington, D.C., U.S.A. 

Wright, Robert William, London. 

Toung, Walter J., C.B.E., Adelaide, Australia. 
ZaharofiF, Sir Basil, G.C.B., G.B.E., D.C.L., Paris. 

The Chairman appointed Mr. Charles 
J. Innes-Baillie and Mr. Robert J. 
Money scrutineers and declared the ballot 
open. 

The Secretary then roari the following 
REPORT OP COUNCIL 
1. — Ordinary Meetings. 

For his inaugural address Lord Askwith 
selected ^the subject of “ Exhibitions ” — a 
subject on which he was specially qualified 
to speak by former experience as Head of the 
Exhibitions Department of the Board of 
Trade. There can be no doubt that the 
idea of Industrial as well as Fine Art 
Exhibitions originated with the Society, 
for from 1761 onwards they organist 
numerous exhibitions, culminating in the 
Great Exhibition of 1851. After giving 
ja history of International Exhibitions from 
"Tlhat date up ^ the present time. Lord 
Askwith discus^ the main principles on 
which exhibitions should be conducted, 
and concluded by outlining Ihe principal 
results which mig^t be hoped fbr from 
the British Empire Exhibition, 1924. 

M. Edouard BeHn, the distinguished 
Ftendh' electrical engizieer, read a papen 
illustrated by numerous experiments. 
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on '* T^l^hdtographie, T^]autographie» 
T616vision.” In 1007 he succeeded, by 
means of appliances based on the use of 
selenium, in transmitting by telegraph a 
picture from Paris to Bordeaux. The 
result, however, was not quite satisfactory, 
as the outlines were considerably blurred ; 
and he then adopted a new process, based 
on the use of gelatine bichromate. Details 
of the apparatus and method were explained 
and a satisfactory picture was transmitted 
across the lecture room. Specimens of 
** t^lautographie ” were also shown, 
demonstrating the possibility of sending 
messages in a person’s own handwriting, or 
in shorthand, or in such character as Arabic 
or Chinese. With regard to t614vision, 
M. Belin stated that certain results had been 
obtained by means of appliances based on 
selenium. A great deal more work will, 
however, have to be done before t616vision 
can be I'egarded as beyond the experimental 
stage. 

In his paper, ** Forgeries of Ancient 
Stained Glass,” Mr. J. A. Knowles described 
various methods by which such forgeries 
may^ be produced and detected. As the 
habit of paying large prices for old glass 
is of comparatively recent years, the 
practice of making forgeries for profit 
would appear to be a modem growth. The 
person who suspects a forgery should devote 
his attention to the materials cuid the 
technique. The constitution of glass and 
of enamels, has, of course, varied greatly 
from time to time, and so have the methods 
of the artists : if, therefore, one finds a 
piece of work in the style of the eighteenth 
century on a piece of glass of the fourteenth 
century, it may quite possibly turn out 
that the whole was made in Germany in 
the late nineteenth century. Mr. Knowles 
discussed the subject in considerable detail, 
and brought together a quantity of fresh 
material which will be of great interest and 
value to ^he connoisseur of stained glass. 

Sir Henry Gauvain read a paper on ^ 
”The EfEect of Sun, Sea and Open-air in 
the Tireatmcnt of Diseases,” in which he 
described the work conducted at the Lord. 
Mayor Treloar Cripples’ Hospital at Alton 
and Hayling Iskuid. Although the value 
of the sun as a healing agency has been 
recognised instinctively from early times, 
it is only within present centrary that 
its effects have been the. subject of careful 
scientific study. The 'work waji begun 
independently by Bcdlier in Leysin and 


Sir Henry Gauvain himself. Quite astonish- 
ing cures have alre^y been effected, and 
it seems probable that further research 
will before long open an entirely new chapter 
in therapeutics. It has already been found 
that exposure to various kinds of light 
enormously increases the bactericidal powers 
of the blood. Further investigations are 
being mad^ in this direction, and if the 
results so far observed are confirmed, a 
new weapon will be placed in the hands of 
the ph 3 rBician, the power of which in the 
treatment of disease bids fair to be of 
epoch-making importance. 

Dr. Arthur William Hill, in his paper 
** The Work of the Royal Botanic Gardens, 
Kew,” gave a brief history of t^e famous 
gardens, and some account of the work 
of its chief directors, such as Sir William 
and Sir Joseph Hooker, Sir Joseph Banks, 
Sir WiUiam Thistleton-Dyer and Sir David 
Prain. This weui followed by a description 
of the work now carried on at Kew, which 
is of an astonishingly varied nature. 
Botanists trained at Kew have gone out to 
all parts of the world and made known the 
resources of the Gardens, and the result 
is that at Kew advice is sought not only 
from every part of the British Empire, 
but from every country whore an interest 
is taken in botany, whether theoretical or 
practical. Enormous help has been rendered 
in this way to industry and commerce. 
To quote two instances, the Para rubber 
industry of the East, and the cultivation 
of cinchona in India, Ceylon and Jamaica 
both owed their origin and success to Kew. 

Among the many and various duties 
of H.M. Office of Works, not the least 
important is the preservation of ancient 
monuments and historic buildings. A paper 
on this subject was read by Sir Frank 
Baines, in which he defined the principles 
followed by H.M. Office of Works in this 
branch of their work. He drew a careful 
distinction between ” preservation ” and 
” restoration,’* and held that it was the 
duty of bis department to preserve, not 
to restore, the monuments and buildings 
handed over to their charge. A vast amount 
of preservative work has been carried out 
in recent years by H.M. Office of Works. 
Sir Frank Bcunes described a great deal 
of this with the aid of a very beautiful 
series 6f slides, especially notable among 
which were the roofs at Westminster Hall, and 
Hampton Court Palace, and the exceedingly 
successful treatment of Dryburc^ Abbey. 
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In 1908 Mr. G. Albert Smith read a paper 
on Animated Photographs in Natural 
Colours,'* when he described the process 
which subsequently became well known 
under the name " kinemacolor." In that 
process three lenses were at first employed 
(and subsequently two) ; but although these 
were placed as close together as possible, 
they necessarily took three pictures which 
differed very slightly from each other. 
When these were superimposed there was 
a resultant fringing " of colour. Since 
then considerable developments have taken 
place, and it is now possible by the invention 
of a new lens to take two identical snapshots 
at once. A description of the lens was 
given by Mr. Albert Smith. The process is 
known as “ Cinechrome." It was employed 
for the purpose of taking films of H.R.H. 
the Prince of Wales's tour in India and 
Burma, and the results as shown at the 
meeting were generally considered to be 
extremely striking and successful. 

“ The Earthquake and the Work of 
Reconstruction in Japan " was the title 
of a paper read by Mr. lyemasa Tokuwaga. 
Although he had not himself been an eye- 
witness of the calamity, Mr. Tokuwaga 
was enabled from official reports, letters 
from friends in Japan and other sources, 
to present a vivid account of the havoc 
wrought by the earthquake and the sub- 
sequent conflagration and tidal waves. He 
also exhibited a series of cinematographic 
films ; the first of these showed Tokio 
before the earthquake, the others gave 
impressive pictures of the enormous fires 
which raged for many days, and of the 
utter devastation left behind by perhaps 
the most appalling natural catastrophe of 
which we have any record. • 

Public attention has frequently been 
drawn in recent' years to the destruction 
wrought by the death-watch beetle in the 
timber roofs of some of our finest and most 
beautiful buildings. Westminster Hall and 
Hampton Court are two of the best known 
instances that have suffered from this 
» cause, but there are cases all over the 
country where buildings of extraordinary 
interest are perishing from day to day. 
Professor H. Maxwell-Lefroy, who has 
devoted much tjme to studying the life* 
history of the beetle and the best methods 
qi attacking it, pleaded for a systematic 
standardisation of our knowledge cm the 
subject, and for a careful research, as to 
jbhe treatment to be adopted. It is a curious 


fckct that in ^ good many oases where roota 
have been attacked by the beetle, after 
some time the attack seems to have ceased 
automatically. If one could discover the 
conditions which have led to this state of 
things, one might be able to find out further 
how these conditions might be produced. 

A few years ago there wore imported 
into this country between 40,000 and 60,000 
tons of rubber in excess of our normal 
requirements, and those interested in the 
industry have been anxious to find new 
uses for this excess production. A paper 
on the subject was read by Mr. P. J. Burgess. 
By the direct use of latex, which has come 
into vogue during the l£ist five years, it 
has become possible to employ rubber in 
the manufacture of waterproof papers, 
mill>boards, artificial leather, etc., and the 
growing popularity of crepe rubber for 
shoe and boot soles has accounted for a 
certain amoimt of the excess production ; 
but all these together will not do a great 
deal to remedy the troubles of the rubber 
growers, who are looking for new uses, 
or great extension of old uses, for this 
material, and Mr. Burgess thinks that their 
best hope lies in the extended employment 
of rubber for road surfaces. 

Every year about half -a -million children 
are thrown out of our elementary schools 
on to the labour market, and they have to 
sort themselves as best they can to the 
posts that are available. Naturally this is 
a very difficult matter, and frequently 
square pegs try to settle into many round 
holes before they find a resting place into 
which they can fit their angular proportions. 
The National Institute of Psychology has 
for some time been busy devising and 
practising tests which may assist in determin- 
ing the occupations for which persons are 
most suited. Dr. Charles S. Myen^ the 
Director of the Institute, in his paper, gave 
an account of some of these tes^, which 
have been applied with considerable success. 
It' is interesting to note that a good deal of 
work on these lines baa been conducted in tibie 
United States, Spain, Belgium, Switzerland, 
Germany, Japan and elsewhere.* In Berlin 
the movement is supported financially 
by the Trades Unions, who believe that 
the tests will assist them in keeping ** duds 
out of the Unions. 

Althou^ a communioati<m on the subject 
of quartz fusion, was submitted to the 
Paris Academy of StHence in 18^, it is 
only within veiy recent years that the 
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utilisation of this material has been plaoed 
on a commercial basis. Sir Richard Paget» 
in his paper The History, Development and 
Commercial Uses of Pused Silica,’* gave an 
interesting historical account of the early 
work done by various experimentalists, 
including Sir Charles Parsons and Professor 
C, Vernon Boys, and of the present state 
of the industry. Fused silica has several 
important properties which render it extra- 
ordinarily useful in operations conducted 
at very high temperatures. Its co-eflficient 
of expansion is extremely low, its softening 
point is very hig^, it is as hard as hard 
glass, and its crushing strength is very 
great. With these qualities there is obviously 
a wide field for the utilisation of fused 
silica ; but Sir Richard Paget’s audience 
seemed to be greatly astonished by the 
variety and size of the appliances which he 
was able to exhibit at the meeting, especially 
by a large fiask-shaped vessel with a capacity 
of 170 gallons. 

Over a million subjects of the British 
Empire fell during the Great War. Their 
graves form a girdle of honour round the 
world. The cemeteries in which they lie 
are stretched , through France, Belgium, 
Switzerland, Italy, Macedonia, Gallipoli, 
Syria, Palestine, Egypt, Mesopotamia, East 
Africa, China, Australia, New Zealeuid, 
Canada and back to the United Kingdom. 
The care of these has been undertaken by 
the Imperial War Graves Commission, 
whose Vice-Chairman, Sir Fabicui Ware, 
described in an eloquent paper the steps 
which are being taken to render them 
worthy resting plcu^ of our immortal dead. 
Some of our best known engineers and 
architects have devoted themselves to the 
task of making these burying grounds 
permanent and artistic, whilst an army of 
gardeners is still at work adding to the 
honoured graves the beauty of lawns 
and appropriate flowers. Boundless care 
has been spent not only on the general 
features of the cemeteries, but in the 
smallest details of the inscriptions on the 
graves ; and it must be some consolation 
to those who are left to mourn that the 
names of their dead are preserved in so 
mudi honour by the country which they 
died to defend. ^ .. 

The vital impoHanc^ . of timbers to 
maiiy branches of ind&to*’ was brought 
home to most of^ during the War ; but 
those wh6se dhty ft vhaa to oonsidfr questions 
# foreatiy had Icmg before this been growing 


anxious as to possible sources of. supply 
for our ever-increasing requirements. 
Countries which used to export timber 
to us in large quantities are beginning to 
find that they have no more than enough 
for their own needs ; and when one hears 
of single mills in the United States that 
consume daily sixty acres of timber one 
begins to realise that the prospect of a 
world shortage is no mere nightmare 
fantasy of the forester. It is, therefore, of 
extreme importcmce that we should take 
stock of the resources at our disposal, and 
this was done, so far as North America is 
concerned, by Mr. R. L. Robinson. In view 
of the fact that the United Starts are 
rapidly coming to require for their own use 
all the timber that they can grow, Mr. 
Robinson urged (1) that we ought to pay 
more attention to the forests in our own 
tropical colonies, where we can find good 
substitutes for hard woods at present 
obtained from America, and (2) that in this 
country we should go forward with our 
forest policy, in full confidence that it will 
prove a sound national investment. 

In his paper on ’’The Fishing Industry 
and its By-Products,” Mr. Neal Green 
urged the further application of pcienoe 
in studying various kinds of fish and in 
developing the sources of their supply. 
Comparatively little has been done in 
this direction, and in view of the difficulties 
of securing control where so vast and 
turbulent a factor as the. sea is involved, 
it seems rash to hoj^e at present tor great 
developments on these lines. Certain 
experiments dealing, with the transference 
of young fish to the Dogger Bcuik, where 
they developed rapidly, in weight and 
quality, have, however, proved encouraging, 
and Mr. Neal Green seemed disposed to 
hope for further success on these and 
similar lines. He also foresaw a time when 
improved methods of refrigeration would 
bring the fish of the South Seas within the 
reach of European markets. In connexion 
with fishery by-products the application of 
science has already been well proved. 
Fish meal is being produced in ever-in- 
creasing quantities and being ucfed with 
ever-increasing success' in the feeding of 
farm-stock, chickens, etc., whilst excellent 
G^ues, isinglass and other materials are 
being recovered from the waste of the .fish; 

A special interest was lent to Sir Lynden 
Maeassey’s paper on ** London TiafBo'* 
by the strike of omnibus and Uamvf^y 
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which was only settled on the eve of the 
meeting at which the paper was read. 
Sir Lynden pointed out that it was the 
Great Exhibition of 1851 which forced on 
public attention the deplorable conditions 
then existing in regard to the streets of 
the Metropolis, and an agitation was started 
which finally led to the appointment of the 
Metropolitan Board of Works. Many of 
the road improvements of the last century 
could be traced back to the 1851 Exhibition, 
and the author asked whether the British 
Empire Exhibition of this year would give 
a similar impulse to public opinion. The 
Royal Commission on London Traffic, of 
which Sir Lynden was Secretary from 1903-7, 
made an exhaustive enquiry into the whole 
subject and presented an illuminating 
report. In his paper the author emphasised 
the inherent difficulties of the situation, 
examined the broad principles underlying 
the remedies proposed by the Commission, 
and finally examined the London Traffic 
Bill, now before Parliament, with a view 
to ascertaining how far it harmonises with 
the recommendations of the Conunission. 

While communication with the London 
Docks by water and railways is good, the 
roads connecting them with the Metropolis 
are deplorable. Particularly is this the case 
with the Victoria Dock district, and with 
the latter-day increase of motor traffic 
the drawbacks have become more and 
more apparent, until there is now a crying 
need for reform. With the totally inadequate 
accommodation provided by the existing 
roads, traffic is held up, and workmen 
proceeding to the docks are so delayed by 
the swing-bridges that they often lose a 
whole day’s work. Sir Pfenry Maybury, 
in his paper, *‘The Victoria Dock District 
and its Roads,” pleaded for a scheme of 
wide new roads capable of bearing the traffic 
of to-day without congestion. The cost of 
his proposals he placed at £2,000,000 to 
£3,000,000, and as it is not likely that this 
could be borne by the local rates of a poor 
district, he urged that the scheme should 
be regarded as an all-London task. Seeing 
that the London docks are in reality the 
gateway to the Empire, there seems to be 
ample justification for his proposal. 

Mr. F. Hope-Jpnes, in a paper entitjed 
*^The Free Pendulum,” descrilMd his very 
beautiful invention by wluch it is poeadble 
to measure time with a precision never 
before Obtained. The apparatus is extremely 
ddieate and complicated, and it is impossiUe 


to explain the mechanism in a few sentences, 
but the general idea is this : by means of a 
” slave clock ” the pendulum of the ” master 
clock” is freed from all interference, that 
is to say, it has nothing to do but to swing. 
The impulse is uniform ; it is delivered at 
or about zero ; it is extremely small in 
quantity, and is imparted at regular 
intervals of thirty seconds. Ths pendulum 
swings in a vacuum, which eliminates all 
barometric considerations, cuid the clock 
is erected in a room kept at a constant 
temperature. 

Any invention which assists navigators 
either of ships or aircraft to ascertain their 
exact position must obviously be of great 
importance as tending to secure the safety 
of life and property. In foggy weather it 
is often impossible for days on end to make 
reliable observations. In these circum- 
stances the use of wireless must be an enor- 
mous relief to the navigator. Dr. J. 
Robinson, in his paper, “ Wireless Naviga- 
tion for Ships and Aircraft,” described 
various systems (including his own) whereby 
signals are transmitted from direction- 
finding stations. It would appear that 
far greater advantage is taken of ‘these 
aids to navigation in America than in this 
country. In the approaches to New York 
Harbour alone there are far more stations 
than in the whole of England. 

In his paper, ” Furs and the Fur Trade,” 
Mr. F. C. Ingrams gave a r6sum4 of the 
history of the fur trade, which is obvioilsly 
one of the oldest trades in the world. An 
interesting feature of the paper was the list of 
names of furs, now obsolete, which were in 
use in the Middle Ages, such as lattice, 
miniver, lucerne, pampilion, strandling, 
etc., all of which the author had identified 
with the greatest care. Towards the close 
of the paper Mr. Ingrams gave a number of 
statistics from which one can form a 
good idea of the size and importance of 
the trade at the present day. At the last 
London fur auctions there were offered over 
four-and-a-half million ' musquash pelts, 
nearly two-and-a-quarter .million akunk, 
over a million squirrel, a million opossum^ 
and over half-a-million Persian lamb. 
Mention was made of the growing industry 
of fox farmings in 1922 there were 977 
fox farms in Canada, with a total of 24,163 
foxes. 

Sir William Pc^, who delivered the 
seventh Trofem^n Wood Lecture, selected 
as his subject ” Tbe Oiitlook in CSsmustry.” 
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The first part was devoted to summarising 
the principal developments which have 
taken place during the last twenty-five 
years in physical science, and the profound 
effects which they have produced in modify- 
ing our theories of chemistry. Th^ 
changes would appear to call for correspond « 
ing modifications in our educational methods, 
which are still too apt to cling to the water- 
tight compartments into which science haiEi 
been divided for so long. The conclusion 
of the lecture coi^tained an earnest plea 
for collective effort in the application of 
science to industry. In the coal tar industry, 
the gas industry, and various great manu- 
factures, proof has already been given of the 
great results that may be achieved by 
“ team work ” ; and Sir William urged the 
need for large and comprehensive plans 
involving much experimental work in order 
to provide the vast amount of precise data 
essential to the application of chemistry 
to technical ends. 

** The Position of the Arabs in Art and 
Literature ** was the title of a paper by 
Mrs. Arthur McGrath (Rosita Forbes). As 
one who he« travelled extensively in known 
and unknown parts of Asia and Africa 
Mrs. McGrath has a wide and profound 
knowledge of the Arabs and their arts. 
These are very varied, and include 
architecture, wood carving, ceramics, minia- 
tures, ivories, carpets, stuffs, arms, bronzes, 
gold and silver work, enamelled glass cuid 
illuminated manuscripts. Mrs. McGrath 
gave an admirable summary of the principal 
characteristics of Arab art, and she then 
passed on to discuss Arab literature, which 
she described as one of the richest in the 
world. 

II. — ^Extra Meetings. 

In addition to the Ordinary Meetings, 
three extra meetings were arranged during 
the session. At the first of these, which 
had to be held before the opening of the 
session. Dr. C. £. K. Mees described the 
Kodascope, an instrtiment devised by the 
Kodak Company ‘ to enable amateurs to 
take cinematograph films. The apparatus is 
on a considerably smaller scale than that 
used by professional cinematograpftiers,' and 
is epmparativ^y inexpensive. Several films 
were taken at the be^nrii^g of the^ meeting 
and exhibited in the ha)l an hour later; 
The results wei^ admirable ; and Dr. 
Mees eaq wroeiod his belief thaijb with thd 
Mp of iShia iiKstrument* dnematography 


would be enabled to benefit in the future 
by the work of the amateur, just as its sister 
art, photography, had benefited in the past. 

Mr. G. M. Booth, in his paper, “The 
Amazon Valley and its Development,” gave 
an interesting account of the greatest of 
all rivers, its fauna, fiora, and the possibilities 
of development in its basin, which is as 
large as the whole of Europe. The interest 
of this paper was greatly increased by a 
fine collection of specimens illustrating the 
resources of the Amazon, which was on 
view in the library from April 4- 18th, and 
was visited by a large number of persons. 

Mr. T. Thorne Baker, who heui previously 
given two excellent papers befoi-e thd Society, 
read a third entitled “ Photography in 
Science, Industry and Medicine.” ’ His 
demonstration of the extent to which 
photography is used as an .'rid to science 
will probably come as a revelation to most 
people. The spectroscopic camera, or 
spectrograph, is invaluable as a means of 
rapid chemical anal 3 ^is, especially as it 
indicates exceedingly minute quantities. 
Oiie of the most recent inventions is a 
photo -mi orographic apparatus by which 
magnifications of 26,000 diameters can be 
obtained. The use of X-rays in medicine and 
surgery, and also in such cases as detecting 
fiaws in metals and other materials is 
growing day by day, and with the rapid' 
advances in the technique of photography, 
they can be so employed with ever-increasing 
advantages. Mr. Thome Baker, in his 
comprehensive review, gave an illuminating 
account of the many directions in which 
photography is now being applied to 
scientific purposes : perhaps one of his 
most striking instances was a cardiograph 
recorded in a consulting room half-a-mile 
from where the patient lay. 

III. — Indian and Dominions and 
Colonies Sections. 

The two sections of the Society each 
provided seven excellent meetings and, 
owing to additional dates in the present 
session not being available, some further 
offers of papers had to be deferred or put 
aside. As it was, the number in both 
sections was larger than usual, while the 
StandaM has probably never been higher. 

ilie papers contributed to the Indian 
Section were, in chrcmological order, ,as 
follows : — (1) “ The Indian Ordnance 
Factories and Indian Industries,” . hy 
Brigadier-General A. Young i (2) “ The 
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Survey of India/’ by Colonel H. L. 
Crosthwait ; (3) ’’Salt Manufacture in India/’ 
by Sir Bichai^ M. Dane ; (4) ” The Progress 
of'* Co-operative Banking in India/* by 
Afr. Otto Rothfeld ; (5) ” Chemical Be^rch 
in India/’ by Prof. Jocelyn F. Thorpe ; 
and (6) ’’The Art' of the Pal Empire in 
Bengal/’ by Mr. J. C. French. The 
annual Sir George Birdwood Memorial 
Lecture, foimded in 1919 by the friends 
of that remarkable man to record his 
long and devoted services to the Society, 
especially the Indian Section, was delivered 
by Mr. William Foster, Historiographer to 
the India Office, his subject being ’’The 
Archives of the Honourable East India 
Compemy.” 

The following were the papers read in the 
Dominions and Colonies Section : — (1) ’’The 
West Indies,” by Viscount Burnham ; 

(2) “Empire Settlement,” by the Agent- 
General for Ontario, Mr. W. C. Noxon; 

(3) “ The Commercial Future of the Back- 
ward P^ces,” by Mr. F. W. Walker ; (4) 

“ Empire Oil ; Progress of Sarawak,” 
by the Hon. T. G. Cochrane ; (6) ’’ The 
Geology and Mineral Resources of Cypruli,” 
by Prof. C. Gilbert Cullis ; (6) “The 

Mandate System and the British Mandates,” 
by Sir Frederick Lugard; and (7) “The 
Mineral Wealth of the pre-Cambrian ii' 
Canada,” by Dr. C. V. Corless. 

The paper of General Young, though 
mainly historical, dealt also with some 
problems of great immediate importance, 
such as the development of Indian industries, 
now occupying so much attention, a task 
for which his long and varied experience 
eminently fitted him. For close upon thirty 
years he was connected with the ordnance 
factories of India, and . first as Deputy 
Director of the Department and then as 
Director had much to do with the valuable 
military assistance which that country was 
able to give the Empire in the Great War. 
It is moreover to the credit of General Young 
and his predecessors that the general record 
of the ordnance factories of India is scarcely 
less renowned in peace than in war, for they 
can claim to have been the pioneers of 
modem industrial developments in that 
country, and must, in General Young’s 
opixfion, be used in the same way to the 
fullest extent to seipure progress on sound 
Imes. Hie does not think that complete 
“ Indianisation ” is possible in the near 
fatare, or, indeed, that it will be achieved 
’’ till a generation of educated ^ Indiana 


arises, trcuned in mechanical and engineering 
sdences, experienced in subordinate manage- 
ment and having the power of studying and 
of assimilating the industrial progress of 
other countries.” 

Many Fellows of the Society will remember 
the paper a valued ex-Chainnan of 
the Council, Sir Thomas H. Holdich, read 
eight years ago, “ Romance of the Survey of 
India.” Colonel Crosthwait began his 
paper by modestly expressing inability to 
’’ emulate the charming and i^icturesque 
language with 'which his former chief 
habitually adorns his addresses. ” His own 
purpose, he explained, was to give the Society 
an idea of how the geographical survey of a 
vast country is carried out ; how its maps 
are made ; the nature of the scientific 
work undertaken by the Survey of India, 
in short, to describe in outline the many 
enterprises with which that great organisa- 
tion is concerned. He conveniently 
divided the work of the Department under 
three heads : — 1. Geodesy ; 2. Topography 
and the drawing of the “ fair map ” ; 
3. The reproduction and printing of the 
map. Regarding the future of scientific 
operations in Inffia, he thinks that even in 
these days of financial stringency there 
will protebly not be much difficulty in 
getting funds for map-making. “Let us hope,** 
he said in conclusion, “that no effort will 
be spared to jsontinue the world-renowned 
scientific work of the Survey of India, the 
foundations of which have been so firmly 
laid by Everest, Walker cmd Burrard.” 

In a comprehensive paper on “ The 
Manufacture of Salt in India,” Sir Richard 
M. Dane took, as the text of his surveys a 
remark appearing in a pamphlet published 
in 1884 for the Intemationcd Health Exhibi- 
tion and the Royal Society of Arts, that 
’’the salt produced in India whether from 
washing salt-soil or from the mines in the 
Salt Range in the Punjab or from the evapdr^ 
ation of sea-water on the coast was, and is, 
still of an inferior character, more or less 
dirty in colour and containing from 10 to, 12 
per cent, of impurities.” Th^ statement, 
so far as Punjab rock-salt is . opp'oemed, iSr 
Sir R. Dane said, incorrect. Much of the, 
salt made in Rajputana also is of Vbry good 
quality and in some places in Sind perfectly 
pare naturally-fonned salt can be collected. 
It is,, however, the case that, except in the 
north-west, India is not well provided 
with good salti^and the salt made from sea 
water, by solar heat op CQSats of Boml^ 
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and Madras is not as good as salt made 
by the same process in other countries. As 
regards the supply of salt in the future. Sir 
Richard approved of measures taken in the 
Bombay Presidency by the late Governor, 
Sir George Lloyd, but advanced, the opinion 
that real efficiency cannot be secured with* 
out much greater specialisation in produc* 
tion than has hitherto been considered 
needful. A supply sufficient in 1881 for a 
population of 263,000,000 is obviously 
inadequate for one of 318,000,000, and it is 
not desirable that Ijndia should be dependent 
to so great an extent upon foreign sources. 
According to Prof. Rushbrook (“ India in 
1023 ”) the Government of India propose 
to provide against any possible failure in 
Upper India by doubling approximately 
the annual output from the Pimjab mines 
and Sambhar. So far as the mines are 
concerned, Sir R. Dane commended this 
policy, but for reasons he gave he submitted 
that as regards Sambhar the case is not so 
clear. The formation of a strong Salt 
Department appears, he said, to be necessary. 
Preventive work might be left to the 
Provincial Excise establishments, but if an 
adequate supply of good salt at reasonable 
prices can he assured, he would radically 
alter the penal provisions of the law and 
ho longer treat as a criminal offence the 
manufacture of inferior salt for domestic 
consumption. 

In 1017 Mr. Atul Chandra Chatterjee, 
who for some years previously had filled the 
office of Registrar of Co-operative Societies 
in the United Provinces, read a paper on 
the development of banking and thrift in 
India. The object of Mr. Rothfeld’s paper 
dealing with the same subject was not, 
however, to dwell upon the achievements of 
the village credit society as such, but to 
present a picture of what has been done by 
the co-operative movement in the narrower 
sphere of real banking and especially with 
the more important application of co-opera- 
tion to deposit banking in the modem 
sense. Twenty years ago the mere con- 
ception of money in this sense hardly 
existed in bidia. Small banking facilities 
are a primary need of advancing India, and 
op -operation seems predestined to undei^ke 
the duty of supplying such facilities, qs is 
evideno^ by the marked progress made in 
Bombay. The urban imks of the Western 
Fraridenoy induce ii^tujlapns ,idnch, in 
Mr. Roihfeld’s opnion, oan^faoe ooxnparison 
mth any sinalal^institutions in any part of 
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the world. One encouraging feature to 
which Mr. Rothfeld called special att^tion 
is the expfluision in the use of cheques, stimu- 
lated as it had been by a notable concession 
of Government. Cheques of members of 
societies are exempted from stamp duty 
up to a value of 20 rupees.* Mr. Rothfeld 
also referred inter alia to the influence of 
the banks in reducing rates of interest even 
among money-lenders, an influence of im- 
mense value for the prospect of the country- 
side. As to the future of co -operation, he 
notes that ‘‘with the growing spirit of 
national feeling and the corresponding gain 
in self-respect,” the number of workers, 
especially among young men, is noticeably 
increasing. As regards co-operative mar- 
keting, a point touched upon by the Sec- 
retary of State for India in the discussion, 
Mr. Rothfeld was able to say that real 
progress had been made in his Presidency 
although it was still only a thirtieth of what 
it ought to be. 

The Indian Industrial Commission which 
was appointed in 1016 and reported in 1018 
included in its many weighty recommenda- 
tions, the establishment of a service dealing 
with chemistry, and, as part of the scheme, 
the formation of a Central Research Insti- 
tute under the Government of India. 
The earliest outcome of the Report was the 
appointment of a strong Committee to 
formulate proposals for the organisation 
of the new service and equipment of re- 
search laboratories. Professor Jocelyn 
Thorpe, author of the able and ii!icid paper- 
dealing with tliis subject, was appointed 
Chairman of the Committee and spent 
several months in the country obtaining 
an insight into the actual conditions. One 
effect of his extended tour was to convince 
him that the Provinces would have nothing 
to do with the idea of a central research 
institute as originally proposed, but insisted, 
upon each province having its own research 
institute. This modification was accepted 
by the Committee, with the proviso that 
each Provincial institute confined its acti- 
vities to its own local immediate indus- 
trial needs, leaving a central institute under 
the Supreme Government to carry out those 
fundamental researches which underlie the 
industries of the country ea a whole. The 
selection by the Commission of Dehra Dun 
for this purpose was endorsed by Professor 
Joyce’s Conunittee. With regard to . the 
proposed Chemical Service the lecturer 
dwelt on the use that it would be in not only 
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providing employment for chemists, but in 
raising the standard of teaching by absor- 
bing a constant stream of recruits from the 
University laboratories. The general desire 
of young Indians for Government employ- 
ment|^th which they are often reproached, 
heanggests is due, not so much to a desire 
a^btain ** soft jobs,’* as to a lack of stable 
^^ronditions, the absence of secure tenure, and 
the impossibility otherwise of gaining posts 
yielding an assured income. He sees no 
reason why recruitment to the new service 
should not in the near future be wholly 
Indian. 

The interest of the concluding paper in 
the Indian Section, “The Art of the Pal 
Empire in Bengal,” which was read by one 
who has studied the subject on the spot, 
Mr. J. C. French, lies in the fact that 
it illustrates a period in Indian Art never 
before dealt with in Euro{)e. The paper is 
particularly noteworthy because at the 
period referred to Bengal under the Pal 
dynasty was the chief po^^r in Northern 
India, and the term “ Empire ” is, therefore, 
not inapplicable. It is curious to think that 
Bengal did not again occupy a similar 
position until after the Battle of Plassey 
in the eighteenth century. Oriental art is 
attracting a steadily increasing amount of 
attention and its affinity with the latest 
. manifestations of modem art is not unworthy 
of notice. 

Almost the only restriction attached to 
the annual Sir George Birdwood Lecture is 
that it must deal with one of the many 
Indian subjects in which he was interested. 
Mr. Foster decided on “ The Archives of the 
Honourable East India Company ” as the 
subject of the discourse he was invited to 
deliver. Previous lectures in the series, he 
reminded the audience, recalled to our 
memories Sir George Birdwood’s affection 
for the peoples of India and the services he 
Koidered to that country both in the pro- 
motion of its industrial arts and in securing 
a proper appreciation of indigenous artistic 
skill alike in painting, sculpture and archi- 
tecture. It was his (Mr. Foster’s) privilege 
to refer to another field of inquiry to which 
the many-sided genius of Sir G. Birdwood 
paid no small amount of attention, with 
results that still claim our gratitude. £Qs in- 
vestigations in the seventies of last, century 
contributed largely to the creation, in 1884, 
of a Registry and Records Department at 
the India Office, whose accumulatioii is 
the second Ifnrgest in Engjand, approaching 


the Public Record Office itself in range of 
subjects. The Department also provides 
better material for the history of India than 
can be found in any Indian Record office, 
as well as containing masses of information 
about other parts of the Empire and of 
various Asiatic countries such as China, 
Japan and Persia. One of the excellent 
illustrations exhibited on the screen showed 
the earliest known marine insurance policy, 

• dated 1667. Until two years ago it was 
believed that a policy of 1681, preserved at 
Lloyd’s, was the oldest in existence. Mr. 
Foster was able to announce that the British- 
Indian archives are being increasingly 
utilised by Indian historians as well as by 
students of our own race. Sir Gfeorge Bird- 
wood would have asked no better reward 
for his labours upon the archives of the 
Honourable East India Company than that 
they should form a fresh and durable link 
between the two countries, India and Great 
Britain. 

In the spring of last year Viscount 
Burnham visited the West Indies and 
his statesmanlike and eloquent paper 
afforded a further proof of the active 
interest he has since taken in the British 
islands which form our oldest group of 
Colonies. In discussing the problems he 
so carefully studied on his instructive 
tour, he quoted a Jamaica saying, that 
the people receive everybody well except 
their Governors, and he thinks that if such 
appointments were subject to confirmation 
by a Cabinet Committee, as in the ca^ 
now of conferment of titles and honours 
by the Oown, some disappointments mig^t 
be. more easily avoided. He holds that tho^ 
representative principle should be applied 
to the more important islands “instead of 
always trusting to what Bismarck called 
the ^ spirit of the green table ’ for the pure — 
and it is pure — officialism of Downing 
Street is undoubtedly out of date.” * He 
put forward a plea for the constitution of 
the office of High Commissioner for the 
British West Indies, the holder to rank im- 
mediately after t^e High Commissioners for 
the sefi-goveming Dominions, and to be at 
once a political envoy and a commprc^al 
agent. From the commercial point of View 
alone such an official seems .to*be needed. 
When a West Indian merchant or planter 
.makes a proposal involving the assistance of 
British capital, he is met, said Lord Bum- 
hiun, our banldng housM with ^the:^ 
reply, “ try. to make a British bc^aqpaay , 
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when you can get tJie money so much more 
easily in !New York ? *’ Lord Burnham also 
urged revival of the wholesome and historic 
principle of virtual representation in the^ 
Imperial Parliament in the persons of 
members of the Associated Chambers of. 
Commerce of the British West Indies and 
the West India Committee. 

Under the Empire Settlement Act of 
1922, the sum of £3»000,000 per annum 
is available for fifteen years to assist in 
peopling the empty spaces of our Oversea 
Dominions with tl^ right sort of settlers 
Selected from menibers of our own race. 
The enterprising Province of Ontario, so 
efficiently represented by Mr. Koxon as 
Agent-General in this country, was the 
first to avail itself of the facilities thus 
afforded, and it was appropriate, therefore, 
that he should be invited to tell the Society 
something about the work that is already 
being accomplished under the aegis of 
the Oversea Settlement Committee. Since 
the passing of the Act the Home Govern- 
ment has entered into agreements with 
various Oversea Governments by means 
of which many persons have been already 
successfully settled in suitable localities, 
in addition to which certain of the Over- 
sea Governments have schemes of assisted 
passages of their own. Up to October 
last the amount spent by the British 
Government in this way was some £400,000, 
and the migrants help^ n^umbered 37,295. 
Both Mr. Noxon and the Chairman of 
the meeting. Lord Airlie, laid stress on 
one feature of the Settlement Committee’s 
work, namely, juvenile migration. In 
some parts of the Empire schemes are 
being promoted for the migration and 
settlement of boys from public and secondary 
schools, an experiment that wiU be watched 
with interest. 

In his paper on ** The Commercial Future 
of the Backward Races,” Mr. Walker 
gave an interesting account of an organisa- 
tion initiated by himself on business lines 
seventeen years ago, when he was a 
missionary in Papua. The enterprise 
appears to have met with no little success 
and xnig^t, it is suggested, be equaUy 
successful elsewhere if conducted in the 
same sprit. Apart from the moral and 
material improvement of the natives, ihe 
advwtages to be deriv^ ue, it is claimed, 
(1) an abundant supply; raw poaterial 
from the tropics, (2) the^'cqpenmg* of new 
markets for hoi^ manufacture, and . (8) 


a happy and prosperous people, who will 
become a strength to the Empire. 

Considerable interest was aroused by the 
paper of Mr. Cochrane on the latest addition 
to the Empire’s petroleum resources by the 
acquisition of the Sarawak oil-field. Althou^ 
only fourteen years have elapsed since 
the discovery there of oil in commercial 
quantities, the new industry has made 
great strides, the output during 1923 being 
about 660,000 tons. Amongst British 
oil-producing countries Sarawak four 
years previously occupied fifth place; to-day. 
as Mr. Cochrane observed, it can claim to 
be by no mecms a bad second, the lead, of 
course, being held by Burma with its many 
years’ development. Lord Bearste^l, who 
presided over the meeting at which the 
subject was discussed, expressed his belief 
that Sarawak would prove to be a “ wonder- 
ful field,” and in view of tliat coimtry’s im- 
mensely important geographical position, 
he urged the inconceivableness of our ever 
allowing it to fall into enemy hands. 
In the course of a weighty speech, his 
Lordship, as one who has made the develop- 
ment of oil in the British Empire ” almost 
the passion of his life,” uttered the strongest 
possible protest against that development 
being attempted by Governments. He 
said he saw, with dismay, the association 
of the Australian Government with the 
British Government in regard to Papua and 
New Guinea. ” H\mdred of thousands of 
pounds had been spent and no result 
obtained.” 

In 1878 Cyprus came under British 
administration, though it remetined Ottoman 
territory and its inhabitants Ottoman 
subjects. The entry of the Turks into the 
Great War as the allies of the Central 
Empires resulted in the annulment of the 
agreement effected by Lord Beaconsfield, 
and since the end of 1914 the island h£usi 
been a British Crown colony. This trans-* 
formation. Prof. Gilbert CuUis pointed out 
in his admirably comprehensive survey, 
carried with it extended responsibilities 
on the part of the Imperial Government, 
and in order that the well-being of ‘ the 
people of Cyprus may be= promoted a 
knowledge of the new dependency’s 
potentialities has become more than ever 
desirable. One of the steps taken by the 
Colonial Office was to commission Prof. 
Cullis to visit Cyprus for the purpose of 
reporting upon its cupriferous deposits, and 
he was thus afforded a unique opportunity 
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of e?qploring the country and of i^cquiring 
a first-hand acquaintance with its general 
geology and mineral resources. In con- 
cluding his paper he expressed the opinion 
that anotlier branch of the public service in 
Cyprus, having the functions and discharging 
the duties of a Geological Survey euid 
Department of Mines, might with great 
advantage be added to the local existing 
administrative machinery. 

•In the introduction to his fine paper on 
the Mandatory principle and the British 
mandates, Sir Frederick Lugard welcomed 
the opportunity afforded to him of address- 
ing the Society and, through the Society, 
the publ c at large, on this subject ; for, . as 
he remarked, though the British Empire 
holds nine out of the fourteen mandates and 
has incurred responsibility for an additional 
million square miles and some eight million 
people, less attention seems to have been 
devoted in this country to the theory and 
application of this novel experiment in 
International Law and its present and future 
problems than has been evoked in the 
United States, which holds no mandate 
at all. The Mandates Commission, he 
suggested, should, in course of time, become 
a valuable body, whose task is to promote 
co-operation — ^which may extend beyond 
the frontiers of the mandate territory — and 
to eliminate friction while fearlessly exposing 
any manifest breach of the mandate. The 
system, in short, stands as an international 
acknowledgment that civilisation must be 
made to mean something higher to the 
Powers in their dealings with the backward 
races than the aims and methods of the 
development S 3 mdicate or the assiduous 
cultivation of new wants to afford markets 
for commerce. The Chairman of the 
meeting. Lord Milner, said it seemed to 
him likely that the mandatory system, so 
far from obtaining greater extension, waa^ 
likely, as time went on, to be rather con- 
tracted and to prove in many cases a mere 
transitory stage. Nevertheless, it re- 
mained even in its curtailed and more or 
less mutilated form — ^he meant as compared 
with the original big conception — a very 
important factor in the international 
situation. 

Canada, Dr, Corless reminded us in his 
long overdue paper, dealing with the ' 
mineral wealth of the Dominion, is a coimtry 
of vast dimensions, seventy times as large 
as the motherland. It is, therefore, not 
surprising that the relative mportance 


of the natural resources of such a huge 
country is being revealed but slowly even 
to Canadians. Still less is it to be wondered 
at that the relative extent of those re? 
sources is almost unknown in Great Britain, 
Considering all the facts, the vast pre- 
Cambrian area he so fully described may. Dr. 
Corless said, in time become the greatest and 
most permanent source of supply of the 
world’s needs in the precious metals. 

IV. — Cantor Lectures. 

Two short courses of Cantor Lectures, 
consisting of two lectures each, were 
delivered before Christmas. The subject 
of the first was “The Cultivation of Cocoa 
in British Tropical Colonies.” Mr. Samuel 
Henry Davies, the lecturer, discussed the 
questions of suitable soil and climate, the 
selection of seed, the planting out of seedlings 
and the use of windbelts — a very important 
point, as the countries most suitable to the 
cultivation of cocoa are those which are 
specially liable to hurricanes. The principal 
diseases and the methods of fighting them 
were dealt with, as were also the questions 
of collecting and breaking the pods, 
fermenting, drying and shipping the becms. 
The whole subject is one of rapidly growing 
importance, as will be seen from the fact 
that the world consumption of cocoa has 
risen from 100,000 tons in 1900 to 411,000 
tons in 1922. 

Professor Aldred F. Barker delivered two 
lectures on “ Recent Progress in the Wool 
Industries.” Fresh from a tour round the 
world he was able to describe with first- 
hand knowledge the latest developments 
in breeding in connexion with Australian 
and Cape wools, and to discuss Colonel 
Stordy’s experimental researches with 
reference to the Alpaca and Vicuna in 
Peru — ^researches of which a preliminary 
account was given to the Society by Colonel 
Stordy himself in 1920. Attention w^ also 
drawn to Mr. Stefansson's suggestion for 
the employment on a large scale of ovibos 
fibre in textile manufacture. In his second 
lecture Professor Barker reviewed the 
recent improvements in the principles of 
the manipulating of the raw giaterlais,*and 
recent mechanical developments, and he 
concluded an extremely interesting course 
by sketching the prospective distribution of 
the wool industry. 

Dr. Eric K. Rideal, who gave a course 
lectures on “ Applications of OataljnEdB tb 
Industrial Chemistry ” in 1921, gave another 
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course of three lectures on Colloid 
Chemistry.” In the first he discussed the 
nature of colloids, and the problems of^ 
surface tension and absorption. The work 
of Hardy and Langmuir was described, and 
the most recent theories of lubrication 
were expounded. The second lecture dealt 
with suspension colloids, peptisation, pro- 
tection and precipitation. Vcurious industrial 
processes were discussed, such as peat-' 
drying, the condensation of fumes, and the 
use of powdered fuels. The subject of the 
third lecture was the emulsion colloids, 
their preparation and stabilisation. Atten- 
tion was given to the chemistry of coal tar 
disinfectants, milks, various greases and 
80ij|)6. In conclusion, the permeability of 
ml&branes was considered, and the lecturer 
expressed his belief that the progress of 
industrial chemistry will depend increasingly 
on the advances made in this important 
branch of physico-chemical investigation. 

Mr. E. V. Evans delivered three lectures 
under the title ” A Study of the Destructive 
Distillation of Coal.” In the first he dis- 
cussed' the various factors which cause 
wastage of therms in the forms of gas, and 
the general principles on which depend 
high yields of gaseous therms. In’ the 
second he dealt with the process conditions 
affecting the distribution of therms in the 
forms of gas and tar, and proceeded from 
this to consider the chemistry and economics 
of tar cracking. In the third lecture he 
spoke of the general trend of developments 
in carbonising processes, and concluded with 
a discussion of the de-ashing of coal and 
Other factors tending to increase the value 
of the therm in the form of coke. 

V.— Cobb Lectxtbes. 

In his course of three lectures on ” Certain 
Fundamental Problems in Photography,” 
Dr. T. Slater Price discussed the chemistry 
of colloids, with special reference to their 
division into suspensoids and emulsoids. 
The latest investigations as to the effect 
of gelatme on reactions involved in making 
a photographic emulsion were described, 
and the progress in producing photograi^c 
emulsions generally was considered. The 
course of lectures was particularly valuably, 
as givmg an authqiStatiV^ account of the 
recent progress made in cto knowledge of 
the cause of the se|U9itiVity of a photSgraphrc 
enmleion. 


VI. — ^Makn Jttvbniud Lbctubbs. 

Under the Dr. Mann Trust three Juvenile 
Lectures were delivered in January. The 
first two, on ”Fire and Explosions,” were 
given by Professor W. A. Bone. He 
gave a short historical account, with 
numerous experiments, of the work of 
various chemii^ts from Jean Rey to Henry 
Cavendish, who have investigated the 
nature of fire, and subsequently he described 
the work of Davy, George Stephenson, 
Faraday, Smithells, Bunsen, and Welsbach. 
The lecture was fully illustrated with 
explosions which were much appreciated 
by the audience. 

The Third Juvenile Lecture was given by 
Mrs. Julia Henshaw, who chose as her 
subject “Among the Selkirk Mountains of 
Canada (with Ice-Axe and Camera).” Mrs. 
Henshaw has travelled much in Canada, 
and she has brought back with her many 
lantern slides of little known places. A 
number of these have been painted by 
herself with the greatest taste and skill, 
and her slides of the flora of the Selkirk 
Mountains are of quite remarkable beauty. 

VII. — ^Albbbt Medal. 

The Albert Medal. of the Society for the 
current year has been awarded by the 
Council, with the approval of the President 
H.R.H. the Duke of Connaught, to H.R.H. 
the Prince of Wales, K.G., “in recognition 
of Services rendered to Arts, Manufactures 
and Commerce, as President of the British 
Empire Exhibition, and by his visits to^the 
Dominions and Colonies.” 

VIII. — ^Medals fob Papers. 

Eleven medals have been awarded for 
the papers read before the Society during 
the current session — seven for papers read 
at the ordinary meetings, two for those 
read in the Indian Section, and two for 
those read in the Dominions and Colonies 
Section. 

The awards are as follows: — 

Papers read at the Ordinary Meetings : — 

Sib Frank Baines, C.V.O., C.B.E., 

Director of Works, H.M. Office of Works, 
“ The Preservation of Ancient Monuments 
and Historic Buildings.” 

Sib Richard Arthur Surtees Paobt, 
Bt., “ The History, Development and Com- 
mercial Uses of Fused Silica.” 

Major-General Sir Fabian Ware, 
K.C.V.O., K.B.E., C.B., ; C.M.O', Vice- 
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Chainnaa, Imperial War Graves Commission, 
** Building and Decoration of the War 
Cemeteries.” 

Frank Hope- Jones, Vice- 

Chairman, British Horological Institute, 
” The Free Pendulum.” 

Bbio.-General Sib Henry P. Maybury, 
K.C.M.G., C.B., Director-General of Hoads,. 
Ministry of Transport, ” The Victoria Dock 
District and its Roads.” 

T. Thorne Baker, “ Photography in 
Industry, Science and Medicine.” 

Mbs. Arthur McGrath (Rosita Forbes), 

” The Position of the Arabs in Art and 
Literature.” 

Papers read in the Indian Section : — 

Brioadibb-Generau H. A. Young, C.I.E., 
C.B.E., late R.A., Director of Ordnance 
Factories, India, 1917-21, ” The Indian 
Ordnance Factories and Indian Industries.” 

Sir Richard M. Dane, K.C.I.E., Com- 
missioner, North India Salt Revenue, 1898- 
1907 ; Foreign Chief Inspector, Salt Revenue 
China, 1913-18, ” Manufacture of Salt* 

in India.” 

Papers read in the Dominion and Colonies 
Section : — 

C. Gilbert Cullis, D.Sc., M.I.M.M., 
Professor of Economic Mineralogy, Imperial 
College of Science and Technology, “A 
Sketch of the Geology and Mineral Re- 
sources of Cyprus.” 

The Right Hon. Sib Frederick Lugard, 
G.C.M.G., C.B., D.S.O., D.C.L., LL.D., 
British Member, Permanent Mandates Com- 
mission, League of Nations, ” The Mandate 
System and the British Mandates.” 

For many years it has been the practice 
that no me^ls should be awarded to 
members of the Council, or to readers of 
papers who have previously received medals 
from the Society. Acting on this rule the 
Council were precluded from considering the 
following papers : — 

G. Albert Smith, ” Cinematography in 
Natural Colours — further Developments.” 

Alan A. Campbell Swinton, F.R.S:, late 
Chairman of the Council, ” Personal Recollec- 
tions Df some Notable Scientific Men.” 

c.#. K. Mbes, D.Sc. (Director of Re- 
search and Development, Eastman Kodak 
Company), ** Amateur Cinematography.” 

The Council desire, however, to express 
theia hig^ apprraation of these, papers. 

IX. — SwiNEY Prise. 

Id acoordanoe with the provisions of the 
will of Dr. George Swiney, the prise bearing 


his name was duly awarded in February 
last, on the sixtieth anniversary of 
the testator’s death. Dr. Swiney died in 
1844, and in his will he left the sum of 
£5,000 Consols to the Society of Arts, for 
the purpose of presenting a prize, on every 
fifth anniversary of his death, to the author 
of the best published work on Jurisprudence. 
The prize was to be a cup of the value of 
£100, and money 1o the same amount; 
the award to be made jointly by the Royal 
Society of Arts and the Royal College of 
Physicians. 

A meeting of the adjudicators of the prize 
was held on February 11th, 1924, under the 
presidency of Lord Askwith, Chairman of 
the Council. 

The adjudicators received a report from 
the joint Committee of the Royal Society 
of Arts and the Royal College of Physicians, 
recommending that the prize should be 
awarded to Sir Paul VinogradofE, for his 
work, ” Outlines of Historical Juris- 
prudence.” 

On the motion of the Chairman, seconded 
by Sir Humphry Rolleston, President of the 
Royal College of Physicians, it was thereupon 
unanimously resolved : ” That the Swiney 
Prize be adjudged to Professor Sir Paul 
Vinogradofl, F.B.A., for his work, ‘ Outlines 
of Historical Jurisprudence.’ ” 

X. — Annual Competition op Industrial 
Designs. 

In the last Report of the Council it was 
announced that an Annual Competition of 
Industrial Designs would be instituted 
open to two classes of candidates, (a) stud- 
ents of British schools of art, cmd (6) any 
British subjects. Arrangements were made 
to hold the first competition in June, 1924, 
and by the kindness of thei Director of the 
Victoria and Albert Musemn, the Council 
have been granted the use of the Museum 
for this purpose. ^ 

* In order to add to the attractiveness of the 
competitions it was decided to offer awtola 
in the form of; diplomas,' medals, Ekmey 
prizes, and, if funds pemdt^, travelling 
scholarships. An appeal for assistance waa 
issued, with the gratifying resu]^ that at the 
first competition the Council were enabled 
to offer over £1,000 in prizes and travelling 
scholarships. 

This year the competition is being held in 
the foll<jiwing sections : Textiles, Fumitiiiet 
Book Pri)dttction, Pottery and Glass, anjl 
Miscellaneous. The.^pardculiurs and con'- 
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dations of the competition were issued in 
December, 1923, and were very widely 
circulated. Great assistance was alad 
Tendered by the Press, both technical and 
non-technical, in making known the 
competition. 

The last date for receiving entries was 
June 9th. Over 1,300 designs have been 
received from about 600 competitors. 

It has been the aim of the Council and of 
the various committees appointed by them 
to carry out this competition, to ensure that 
any designs approved by them should bear 
evidence that the designers possess not only 
exceptional artistic ability, but also a sound 
and practical knowledge^ of the materials, 
and processes of their trades. The various 
committees consist mainly of representatives 
of important manufacturing and commercial 
firms, and the judges nominated by them 
will not be likely to overlook the question 
as to whether a design submitted is suitable 
or not for the materials for which it is 
intended. 

After the awards have been made, it i^ 
intended to exhibit a number of selected 
designs at the Victoria and Albert Museum, 
and subsequently at suitable centres outside 
London, where they will be brought to the 
notice of manufacturers likely to be specially 
interested in them. 

As soon as the Judges have completed 
their work it is proposed to issue a full 
report on the competition, which will be 
published in the Journal and circulated wide- 
ly among manufacturers and competitors. 
It is hoped that this report will be of great 
service to yoimg designers and to the 
industries concerned. The judges will be 
able to criticise the work submitted, to show 
wherein it is defective, either from the 
artistic or practical point of view, and to 
point out the lines along which development 
is to* be encouraged. 

XI. — Examinations. 

The number of entries for this . year’s 
examinations again constitutes a record. 
For the April series the figure was 27,273, 
for the June series 43,838, -making a total 
of 71,111, as against 68,241 in 1923. 

In order to show thesr growth the figures 
aie given for the last for 1914, 

which was then the rsoom year, and also 
for 1916,^ which n^wg the efiect of the war 
.on the cntriis 


Year. 

Number of entries. 

1914 . . 

37,974 , 

1916 . . 

23,068 

1919 . . 

34,173 

1920 . . 

64,010 . 

1921 . . 

66,182 

1922 . . 

60,331 

1923 . , 

68,241 

1924 . . 

71,111 


The examinations are held in most of the 
principal cities and towns of Great Britain 
and Ireland, and in nearly all cases are 
conducted and supervised by the Local 
Education Authorities, to whom the Society 
is greatly indebted for the efficient manner 
iq which these duties are carried put. 

There were 363 Centres for the April 
Examinations, and 347 Centres for those in 
May and June. The County of London, 
where the Examinations are under the con- 
trol and supervision of the London Coimty 
Council Education Committee, is only 
reckoned as one Centre, though under this 
head are included entries from nearly two 
hundred Evening Institutes, Polytechnics, 
Proprietary Schools, etc. The number of 
entries for the County of .London was 
3,468 in April, and 13,147 in May and June. 

The liberality of the Worshipful Company 
of Cloth workers has enabled the Council, as 
in past years, to offer the usual silver and 
bronsse medals. These medals are very 
highly valued by the successful candidates, 
and they contribute not a little to maintain 
the high standard of the examinations. 

The results of the First Division of the 
Examinations, held in April, have already 
been communicated to the candidates, 
and those of the Jime Division wi 1 be 
announced as soon as possible. 

A report giving full details of the year’s 
Examinations will be published in the 
Journal^ as usual, at a later date. 

XII. — Obal Examinations in Modern 
Languages. 

The Oral Examinations are still in progress 
in various parts of the country. Particulars 
will be given in the annual report on the 
Examinations. 

XIII. — ^Nbw Council. 

The Vice-Presidents retiring under ihe 
ordinary regulations are : Sir Charles Stuart 
Bayley, Lord Bearsted, Mr^ Edward Dent, 
Lord Montagu of Beaulieu, and Mr. 
Carmichael Thomas (who is nominated . as 
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a Treasurer in place cf Lord Blyth). In 
their plaoeB the Council reconunend Captain 
Sir Acton Blake, Lord Blyth, Sir Edward A. 
Gait, Lord Leverhulme, and Sir Philip 
Magnus. 

The four Ordinary Members of Coimcil 
retiring are : Mr. Charles Frederick Cross, 
Sir Edward Davson, Sir Philip Magnus 
(who is nominated a Vice-President), and 
Mr. Ernest H. Pooley. Li their places the 
Council recommend Sir Frank Baines, Sir 
Archibald Denny, Colonel Sir Arthur Hol- 
brook, and Sir Charles C. McLeod. 

XIV.— Obituaby. 

The Council have to regret the loss of a 
certain number of distinguished Fellows who 
have died during the year. 

Sir William Duke was a member of the 
Council, and Chairman of the Indiem Section 
Committee from 1916 to 1920. 

Dr. W. H. Maw had served on the Council 
since 1011, and was one of the Society’s 
Treasurers at the time of his death. 

Sir Henry Evan M. James was for many 
years a valued member of the Indian Section 
Committee. 

Sir Henry Kimber, who died at the age 
of ninety, had been a Fellow of the Society 
for forty-seven years. 

Mr. F. T. Waring had been a Fellow of 
the Society since 1892, and he frequentljr 
took part in the discussions. 

Among oth^r notable Fellows who have 
died during the last twelve months may be 
mentioned Sir John Stewart Clark, Mr. 
H. S. Freeman, Mr. T. Jenkinson, Mr. 
W. J. Leonard, Sir Robert Park Lyle, Mr. 
Paul Gregory Molitus, Mr. Q. W. Taylor, 
Mr. J. H. Tritton, Mr. A. F. Wenger, and 
Mr. C. J. Wild. 

XV. — ^Finance. 

At the close of the Council’s last Annual 
Report the hope was expressed that the 
Financial Statement for 1923 would show a 
further improvement over that for 1922. 
It is very satisfactory to learn that this hope 
has been fulfilled. According to the 
Financial Statement published in the 
*Joumal of June 20th, the excess bf income 
over expenditure in 1923 was £1|383 13s. 8d. 
as compared with £596 ITs. 4d., the figure 
for the previous year. This improvement 
is due generally tp very careful supervision 
in the case of aU matters of expenditure, and 
specially to the economies effected in , the 
mi^eellaneous printing of the Sodety.*. 


While the Council feel that they have 
good reason to be satisfied with the situation 
shown by the Income and Expenditure 
Stiitement for last year, they would remind 
Fellows that there remains a considerable 
deficit to be made up in the Building 
Fund Account. The cost of purchasing 
and renovating the Society’s House was 
about £50,000, towards which, so far, nearly 
£43,000 has been subscribed, leaving 
£7,()00 still to be raised. Many Fellows 
have contributed to this fund with great 
generosity, but about ninety per cent, of 
tliem have not yet subscribed at all. The 
Council would earnestly appeal to those 
whose names have not yet appeared in the 
subscription lists to assist them in clearing 
off the debt either by subscribing themselves 
or by endeavouring to secure fresh support 
for the Society among their friends. 

The CHAiBBfAN (Lord Askwith) moved the 
adoption of the Report, which showed that there 
was no fault to find with the Society, and that it 
was continuing in a progressive and flourishing 
manner. The finances had improved, and the 
papers and lectures had been of a very high 
standard. The fact that the proceedings of the 
Society were published throughout the wide world 
by means of the weekly journal was fully appre- 
ciated by the distinguished people who had read 
pampers before the Society. The Council had 
imder consideration proposals for improving the 
Journal, which he hoped would be of further 
advantage to the Society. He also mentioned that 
the Society had been left a legacy of about £10,000 
(the exact amount had not yet been determined) 
to found a Trust for the advancement of the 
Science of Navigation and the scientific and educa- 
tional interests of the British Mercantile Marine. 

Db. j. Augustus Voblckbr said he had much 
pleasure in seconding the adoption of the Report. 
He was sure all the Fellows would be struck with 
the excellence of the papers and lectures provided 
during the past session. He could assure them 
that their interests were well looked after, and 
that the Council in their turn were encouraged by 
the continued appreciation and support given by 
Fellows to the Society’s work. He referred to the 
large increase in the number of candidates who 
had entered for the examinations and to the good 
work which was being done in this direotioii. 

The adoption of the Report was then^agreed to. 

Thx Ceubeak then proposed a cordial vote of 
thanks to Mr. Q. K..Menues (the Secretary), BIr. 
S. ibigby (the Secretary of the Indian and Dominions 
and Ckflonies Sectioiis), Mr. Qeorge Davenport, 
(the Caiief Cleric), Mr.. J. H. Buchanan (the Acoana^ 
tant and Examinations Officer) and to the pthot; , 
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officers of the Society for their services during the 
year. The Secretary’s work had been continuoas 
throughout the session, and he was always looking 
out for opportunities to benefit the Society. Thtif 
thanks were also due to Mr. Digby for his rra:iark- 
able talent in obtaining papers dealing with Indian 
and Colonial subjects. 

Mb. Cabhiohael Thomas said he had great 
pleasure in seconding the vote of thanks. They 
all saw the results of Mr. Menzies* work in the pages 
of the Journal, and he could assure the Fellows that 
the Council very greatly appreciated the Secretary’s 
services. 

The SECBEiABT returned thanks for this 
expression of confidence in himself and in the 
otber officers of the Society. 

The ballot having remained open for half-an- 
hour, and the scrutineers having reported, the 
Chaikman declared that the following had been 
elected to fill the several offices. [The names in 
italics are those of Fellows who have not, during 
the past year, filled the office to which they have 
been elected.] 

Pbesident. 

H.R.H. The Duke of Connaught and Stratheam, 
K.G. 

Vioe-Pbesidekts : 

Sir Thomas Jewell Bennett, C.I.E. 

Captain Sir Acton Blake, K.C.M.G., K.C.V.O. 

Lord Blyth. 

•Sir Dugald Clerk, K.B.E., D.Sc., F.R.S. 

Marquess Curzon of Kedleston, K.G., G.C.S.I., 
G C I E 

Earl of Durham, K.G., P.C., G.C.V.O. 

Peter MacIntyre Evans, M.A., LL.D. 

Sir Edward A, Gait, K.C.S.L, C.I.E. 

Lord Inchoape, G.C.M.G., K.C.S.L, K.C.LB. 

Sir Herbert Jackson, K.B.E., F.R.iS. 

Lord Leverhulme, 

Lt.-Col. Sir Henry McMahon, G.C.M.G., G.C.V.O., 
K.C.V.O., C.S.L 
Sir Philip Magnus, Bt. 

Senator Gugliolmo Marconi, G.C.V.O., LL.D., 
D.Sc. 

Hon. Sir Charles Algernon Parsons, K.C.B., LL.D., 
D.Sc., P.R.S. 

John Slater, F.R.I.B.A. 

James Swinburne, F.R.S. 

*Alan A. Campbell Swinton, F.R.S. 

J. Augustus Voeloker, M.A., Ph.D. 

Sir FhiUp Watts, K.C.B., LL.D., F.R.S. 

Sir AMoii Webb, K.C.V.O., C.B., P.R.A. 

*Sir Henry Trueman Wood, M.A. 

Sir Alfred Yarrow, Bt., H.In8t.0.E., F.R.S. 

Obdivabt Mbmbebs or the Couhoil. 

Sir Prnnk Baines, C.V.O., C.B.E. 

A« Ohaston Chapnan, 

Sir William Henry Danoan, K.B.E./D.I4,, M.P. 

Fir AfuMoM 

ffir Robert Abbi^t Badfleld^ Bt, D.So., F.B.S. 


Rear-Admiral James de Conroy Hamilton, M.V.O- 
CU. Sir Arthur HcHbrook, K.B.E. 

Sir Thomas Holland, K.C.S.I., K.C.I.E., D.Sc., 

F.R.S. 

Major Sir Humphrey Leggett, D.S.O., R.E. 

Sir Charles C. MacLeod, 

Sir George Sutton, Bt. 

Sir Frank Warner, K.B.E. 

Tbeasubebs. 

Lord Abkwith, K.C.B., K.C., D.C.L. 

Carmichael Thomas, 

Sbobetaby : 

George Kenneth Menzies, M.A. 

* Nominated by H,R,H, the Presiden', 

On the motion of the Chatkman a vote of thanks 
to the scrutineers was carried unanimously. 

Mr. Cabbochael Thomas proposed a very 
hearty vote of thanks to the Chairman for his 
services during the past year. Speaking as a 
Member of Council of more than twenty years’ 
standing, he said Lord Askwith had proved to be 
an ideal Chairman. Ho had gained the respect 
and affection of all the Members of the Council, 
and the speaker expressed the hope that in course 
of time Lord Askwith might be re-elected to the 
office. 

Sib Thomas Jewell Bennett, C.I.E., seconded 
the motion. The Society owed its wonderful 
prestige in great measure to the fact that it had 
always been able to draw upon the most notable 
men of science and letters and in public life for 
its Chairmen of Council. Lord Askwith had fully 
kept up the high standard of those who had held 
the office in the past, and they were very grateful 
to him for all the services he had so willingly 
rendered to the Society. 

Lord Askwith thanked the mover and seconder 
of the vote of thanks, as well as the meeting for 
the manner in which it had been received. Chairmen 
of Council held office as a rule, for two years, and 
at the expiration of that period they retired. He 
was vacating the x>ost in accordance with the 
By-Laws with considerable regret, because of his 
interest in the Society’s work. He hoped that next 
year they would have a Chairman of Council who 
would bring before them in his inaugural address 
some interesting matters of which possibly some 
of them were at present ignorant. He said he could 
not divulge his name until after the next meetin 
of the Council. 

The meeting was then adjourned. ' •> .. 


SOCIAL CONDITIONS IN PORTUGAL. 

The first fact which forces itself on ’Hi? attention 
of the observer of social conditions in Portugal, 
writes H.M. Consul at Lisbon, in his recent amml 
report, is the widespread illiteracy. Three out of 
four of the popidathm of siz mi^ons can natdiim 
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i«ad nor write. Thus not only are they bookless 
bnt even the Press cannot reach them. National 
schools exist for those who choose to attend — a 
number which for various reasons, including 
prejudice and superstition, is very small. From 
time to time efforts are made to introduce a com- 
pulsory system of ejiucation — ^the latest attempt 
was made in the summer of 1923 — but the Bill 
was shelved. 

But though primary education seems to make little 
or no progress there are other influences tending 
to develop the mental outlook and character of 
the people. The cinema, for instance, has become 
the chief recreation of the humbler town dwellers, 
to whom — though the popular style of film is, as 
A rule, not very edifying — it presente scenes and 
manners of other countries which otherwise could 
bo known to but few. 

Another innovation, which is bound to react on 
the national character, is football. To many 
thousands of Portuguese youths, football is to-day 
almost a religion. Not only does it provide a 
healthy occupation whore in many oases none 
existed before, but it tends to foster the team 
spirit and sense of fair play which is so valued a 
social asset in England. 

From a material point of view, there is no doubt 
that the condition of the people as a whole has 
greatly improved in the past few years, owing to 
the increase in the level of wages, which have risen 
considerably more than the cost of living. 


THE SILK BREEDING INDUSTRY IN 
HUNGARY. 


The Hungarian Government is taking all possible 
steps to revive the silk nursery, which was com- 
pletely destroyed during the communist sway. 
Accoiding to the JSilk Journal, the breeders receive 
worms, foliage and written instructions free of 
charge. In all schools and institutes notices are 
posted explaining silkworm breeding, and it has 
lately been decided to show educcitional films in all 
cinemas in March and April each year. The 
Government has also sent out instructors and 
technical experts to different parts of the country. 

It is worth mentioning the Szekszader Micros- 
copical Institute (possessing about 266 instruments), 
which supervises the breeding. The butterflies, 
after laying their eggs, are crushed and tested for 
bacteria, with the result that the eggs put on the 
market are faulHess and of such good quality that 
eVen Japan obtains some of her supplies from 
Hungary. 

As a result of the efforts of the Government, 
the yearly production has increased since 1019 from 
35,000 kilogrammes to 402,000 kilogrammes, and 
the number of priVhte breeders from roughly 
2,600 to 16,000. At present the home v demand 
absorbs all the cocoons; and although to-day 
Hungary imports a certain quantity, specially 
from Italy and Bulgaria, for working jup, it is 


hoped that in a few years, with further support from 
the Government, there w’ill be a surplus for export 
purposes in the silk trade. 


NOTES ON BOOKS. 


Rto£. By Edwin Bingham ('o^ieland. London : 

Mf^cmillan & Co., Ltd. net. 

Rice is the world’s greatest crop. The normal 
annual production is estimated by the International 
Institute of Agriculture at the amazing quantity 
of four hundred and forty billion pounds of rough 
rice. It is probably the staple food of the majority 
of the human race ; and the number of cultivated 
varieties probably exceeds that of all other grains 
combined. 

In view of its immense importance it is extra- 
ordinary to find that hitherto rice has not formed 
the subject of book treatment in any Western 
language. A great deal has been written about it, 
but the information is so scattered that it is prac- 
tically inaccessible to those who require it most. 
Great credit is therefore due to the author of this 
work, who, as Professor of IMant Physiology and 
Dean of the College of Agriculture in the University 
of the Philippines, brings to the task a ripe scientific 
knowledge as w'ell as a practical acquaintance with 
the troubles of the rice cultivator. 

In this book of 350 pages. Professor Copeland 
treats of the whole subject of rice from A to Z. 
C’hapter I gives a concise but adequate account of 
the botany of the plant. Chapter II deals with 
climate, soil and water, and this is followed by an 
extremely interesting chapter on the diseases and 
pests of rice. Although rice is probably the most 
widespread of crops, it is remarkable, writes 
Professor Copeland, " that it has never, so far as we 
know, been destroyed as an industry of any country 
as coffee has been wiped out in several, and is 
not even known to be generally subject to any ^uch 
serious damage from an enemy as wheat, for 
example, has suffered from its rust. The explana- 
tion is probably not that rice is more immune than 
wheat, in its nature, though this is possible, but 
is rather to be found in the different methods of 
culture. Chmmonly transplanted, and always 
harvested by hand where its culture is old a|id 
intense, rice 'has been comparatively easily and 
naturally guarded against epidemics, by reasonable 
care and without recourse to any scientific methods, 
such as disinfection or the use of the enemies of the 
pests.” 

In subsequent chapters the author deals with 
the varieties of rice ; rice in the United States, in the 
Philippines and in other lands ; and Aie uses 'of 
rice. He also describes the various kinds of machi- 
nery used in rice cultivation, and discusses when it 
is advisable to employ machinery and when it is 
better to trust to hand labour. 

The text is enriched by twenty-seven illustrations. 
Of these perhaps the most striking are the frontis- 
piece and the picture facing page 242, both of which 
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depict the Igorot rice terraces in Northern kept of the effects of coast erosion, so that counter- 

Luson. Here the mountains on both sides of the action may be taken without delay if the occasion 

valley have been carved into terraces, while walls warrants it. Mr. Buxton stated that the only 

and dams have been built to contain the necessary information which normally reaches his Department 

water. The amount of labour expended on the from time to time on this subject is in respect of 

work is almost incredible, and it is all the more those areas where there is a drainage authority 

wonderful because it has been carried out by possessing statutory powers to carry out sea defence 

people who in most respects are not very far works. He added that no direct action is taken 

removed from savagery. by the State^ for countering coast erosion, and that 

the Royal Commission, which reported fuUy on the 
subject in 1011, suggested that the carrying out 
of sea defence works was not a matter for public 

r* 17 Ml? DAY Krrk»T'i?c expenditure, and, moreover, found that more 

GENERAL NOTES. being recovered from the sea than was 

^ ^ being lost. 


The 8ilk Journal. — It is remarkable that the 
silk industry, which employs nearly 36,000 workers 
engaged in the manufacture of silk goods, and a * 
much greater number engaged in the distribution, 
making-up and ancillary occupations, has existed 
for so many years without a paper devoted speci- 
fically to its interests. That reproach is now to bo 
removed from the industry. The first number of the 
Silk Journal has just appeared, and it is to be 
published monthly. The editor is Mr. Frank 
.Nasmith, a member of the council of the Textile 
Institute. The Journal is extremely well got up, 
it contains a number of excellent articles, and does 
credit to the enterprise of the editor and to the 
printers. 

Silk Production jn the Empire. — Professor 
H. Maxwell-Lefroy, writing in the Silk Journal, 
states that silk is not now one of the important 
products of the Empire ; the silk, that is the raw 
material used in the preparing, spinning and 
weaving factories, in England, that is worn in all 
parts of the Empire, is, with the exception of part 
of India's consumption, produced in other countries. 
In lois, out of 060,000 lb. of raw' silk consumed in 
manufacture in England, only 26,000 lb. was from 
Empire sources; in 1622, out of 676,000 lb. (worth 
nearly £2,000,000) 78,000 lb. was from Empire 
sources. This condition is not going to remain ; 
silk is being produced experimentally, and in a 
few years it will be an important production. 

State Aid to Sericulture in Algeria. — 
Renewed efforts are being made to' stimulate silk- 
worm culture in Algeria, writes the United States 
Vice-Consul at Algiers. The Government'^ will 
distribute free silk-worm eggs, and the governing 
board of the botanical gar^ns in Algiers will 
attend to the destruction of the chrysalides, and 
will purchase the cocoons at current prices, owing 
to the difficulty experienced by small producers 
in carrying out these operations. The Govern- 
ment will also allow a bounty of 60 centimes per 
kilo of cocoons in addition to the purchase price. 

Coast £mo8xoir.--*11io' Miniver of A^ulture, 
Mr. Buxton, m recently asked in the House of 
Cominonn whmer any careful yearly record Is 


Prowt from Silver Foxes. — The silver fox 
farming industry on Prince Edward Island (accord- 
ing to the Canadian Official Press Bureau) is now 
yielding an annual cash revenue of over £400,000 
and producing excellent prohts for the farmers. 
Pelts sent from the island to the recent fur auction 
sale at Montreal realised the highest prices there. 
Some 6ne skins obtained as much as £70 to £00» 
All prices, however, were exceptionally good. 
Last year about 2,600 animals were sent from the 
island for breeding purposes to American points 
alone, and smaller numbers wore sent to Scotland 
and Germany. 

Female Labour in Canada.— The “ (Canada 
Year Book, 1922-23,’' shows that in 1891 11.07 
per cent, in 1601 12.01 per cent., in 1911 14.31 
per cent, of the female population 10 years old and 
over were gainfully employed — an increase from 
one-ninth to one Foventh of these ages during the 
20-year period, a late of increase, which in view 
of the labour conditions of the w'ar and reconstruc- 
tion period will, it is lepoited, probably be found to 
have been maintained in the present decade. 
“ It is signJhcant,’' says the Year Book that among 
females the ago period during Avhich there is a 
maximum of gainful employment is shown by the 
census to be that from 16 to 24 ye^ inclusive. 
Of the female populatirai of these ages 27.78 per 
cent, w^ere in 1911 gainfully employed, a percen- 
tage which fell to 12.14 per cent, for the period 
26 to 64 years inclusive. As every employer of 
female labour knows, the decline is due to the 
absorption of female labour by marriage and home 
duties.” 

Victoria and Albert — Mr. Eric 

Robert Dalrymple Maclag . . has been 
appointed Director and fiecreta^oifthe VictorfA 
and Albert Museum in succession to Sir Cecil 
Harcourt Smith, C.V.O., who retires on September 
1 1th. Mr. Maolagan joined the staff of the Museum 
in 1906 and has been Deputy Keeper, department 
of Architecture- and Soulptoe, since 1921. The 
Timea says : — ” He has shown in various ar^ea 
and other publications that he poeseasea a refined 
and diBcriminating taste aa well as a profound 
knowled^ of art.” 
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NOTICE. 


INDIAN SECTION. 

Monday, 30th June, 1924; Rt. Hon. 
The Eabl op Ronaldshay, G.C.S.I., 
G.C.I.E., in the chair. 

A paper on “ The Art of the Pal Empire in 
Bengal ” was road by Mb. J. C. Fbbnch, 
I.C.S. 

The pa|)or and discussion will be published 
in a subsequent number of the Journal, 


PROCEEDINGS OF THE SOCIETY. 

FOURTEENTH ORDINARY MEETING. 

Wednesday, Maboh 12th, 1924- 

Sm Hebbebt Jackson, K.B.E., F.R.S., 
in the chair. 

The paper read was : — 

PERSONAL RECOLLECTIONS OF 
SOME NOTABLE SCIENTIFIC MEN. 

(llluBtrated by photographs). 

By AXiAN A. Campbell Swinton, F.R.S. 

(Late Chaiiman of Council). 

Some years before the war I was giving 
a Friday evening discourse at the Royal 
Institution upon Electricity Supply. Some 
of you may know that the methods adopted 
at the Royal Institution on Friday evenings 
are rather peculiar. The Chairman takes his 
seat before the lecturer enters the lecture 
hall, but, save that he sits in the Chair, the 
Chairman takes no part in the proceedings. 
When the lecturer comes in, as he does 
when the clock strikes one — ^the Royal 
Institution clock is a very^ special one, 
inasmuch never strikes anything but 
one — ^he ays immediately Ibllowed by^ 

the resident Professor, who comes in by 
another door. The resident Professpr for 
many years was the late Sir James Dewar. 
On the oooMion in question, while we were 
waiting outside the lecture theatre for the 
Itfock to strike. Sir James Dewar said to 
“ You see, I am here to do my duty.” 


” What is that ? ” I asked. ” My duty,” he 
^said, ” is to see that the lecturer does not 
, tfan away.” ” Why,” I asked, “ has that 
ever occurred ? ” ” Oh, yes,” he replied, 

“Professor Wheatstone was left alone on 
oxiQ occasion, and just before the lecture 
. ivas about to begin he got frightened and 
ran away and hid himself, and Faraday had 
to give an extempore lecture in his place.” 

Well, I have had no cliaiice to run away 
to-night, althoiigh I might have wished to 
do so ; for when this lecture was announced, 
a very well-known Professor of Chemistry 
expressed his surprise at its nature, and 
said that he had no idea that I had any 
experience of giving lectures of a biogi*aphical 
kind. Well, let me confess at once, I have 
no such experience, at any rate before an 
audience like this, and this lecture is an 
experiment “ in corpore vili ” whore this 
audience are the victims. 

The first scientific man I over met was 
Professor Huxley, the great protagonist of 
Darwinism. Tn 1877 he happened to be 
sitting on a Ro>al Commission on {Scottish 
Education with my father, and my father 
asked him to stay for a few days at my old 
bomo at Kimmerghame, m Scotland. His 
visit caused some considerable stir in the 
neighbourhood. 1 can almost remember 
the actual words of our head gardener, who 
was a very intelligent individual, when ho 
said he could not understand how Mr. 
Swinton, a God-fearing man, an Elder of the 
Kirk, and a member of the General Assembly, 
could ask to his house such a notorious 
Unbeliever. I remember also that our old 
Scottish nurse was very much concerned 
about the visit, and after family prayei*s, 
which we used to have every morning, and 
at which Professor Huxley was present, this 
old lady in a tremulous voice asked me, 
as I had been kneeling next to the Professor, 
if I had noticed whether he had joined in 
lepBating the Loid*8 Prayer. Thin shows 
how times have changed, for I do not think 
that men like Huxley are looked at askance 
fn the same way now. 
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Lord Armstrong. 


It was not until some years later that I 
met other scientific men. I was appreiiticed 
to Lord Armstrong (then Sir William 
Armstrong) and in 1882, I entered his 
celebrated works at Elswick, in Newcastle- 
on -T 5 me. Sir William Armstrong was a 
very remarkable man. He is chiefly knowTi 
for his invention of the hydraulic crane, 
accumulator and other machinery and for 
the famous Armstrong gun, but he was 
originally a practising solicitor. He first 
achieved fame by investigating some curious 
electrical phenomena which had been 
observed at Cramlington Colliery, near 
Newcastle, in which electrical sparks were 
obtained from the steam escaping from the 
safety valve. Due to this investigation he 
invented what is known as the Armstrong 
hydro-electric machine, and attracted the 
attention of Faraday, and was elected a 
Fellow of the Royal Society. He continued, 
however, in the practice of the law until he 
was 35 ytors of age, when he turned to 
engineering, and started the famous Elswick 
MTorks. At a later period, during the 
Crimean war, his attention having been 
turned to the very defleient arrangements 
that then obtained with regard to gunnery, 
‘ he developed his iiftmouB gun. Of course, 
when 1 first came to contact <^ith him he 
was a comparatively old maai — 72 or 73 — 
but he Uv<^^nti1 he was ^ years old, and 


during the latter part of his life I Used to 
see him fairly frequently, because he took 
again in his old age to his original electrical 
hobbies, and I, who liveil in London, used 
to get his apparatus made for him and U8e<l 
to go and see him at his beautiful home, 
Oragside, in Northumberland, The illus- 
tration is a photograph which I took of him 
in 1891, when he was 81 years of age. I 
remember him teling me that he had been 
delicate as a boy, and that when he married, 
at the age of 25, he could not get any Insur- 
ance Company to insure his life because they 
said he had heart disease. He was very 
original and precise in his ideas, and on one 
occasion he told me that he thought all 
poetry to be poor stuff. He had never 
received any training as an engineer, and 
he could not draw at all. When I had the 
task of getting things made for him it was 
somewhat of a difficulty for him to describe 
what he wanted without resorting to 
drawing, but of drawing he was quite 
incapable. For an engineer not to be abl^ 
to draw is certainly very peculiar. He was 
a great organiser and a shrewd judge of 
character. Though no mathematician, he 
had a remarkable faculty for intuitively get- 
ting to the bottom of things. He was also 
a pioneer in many directions. His house 
at Oragside was one of the first houses to 
be lighted by electricity, and he also had in 



jfM* u, im>. 


^rOVRNAL OV Tfii' BOYAlj< Booming OV ABTEL 


57& 



Sir Andrew Noble. 


his grounds what 1 think was the first 
hydro-electric installation in this country 
and the first transmission of considerable 
quantities of electric energy over a fairly 
long distance. 

It was in 1887 that 1 took the photograph 
of Captain (afterwards Sir Andrew) Noble, 
who was Lord Armstrong’s right-hand man 
for many years, and afterwards sucoeeded 
him as Chairman of Messrs. Armstrong, 
Whitworth & Co. Noble was a profound 
mathematician and a living encyclopedia 
on all subjects, besides being the hardest 
working man 1 ever came across. He must 
have had a wonderful constitution, as he 
used to work fifteen to eighteen hours a 
day ; then travel up to London by night and 
do the same thing next day. Like Lord 
Armstrong, who received the Albert Medal 
of this Society in the year 1878, Sir Andrew 
Noble received the same distinction in 190.9. 
Ix>rd Armstrong used to say that there was 
only one worse draughtsman at Elswick than 
himself, and that was Sir Andrew Noble. 

I next show a group of scientific men taken 
by myself at Sir Andrew Noble’s house at 
Jesmond, Newcastle, on the occasion of 
the Newcastle .Meeting of the British 
Association in 1889. In addition to Sir 
Andrew himself, it includes l^rd Kelvin^ 


Professor Osborne Reynolds, who hud a. 
theory of matter to the effect that everything 
consisted of hard corpuscles, illustrated in 
the picture by a heap of billiard balls, and 
Sir Frederick Abel, the well-known chemist,, 
who was one of the inventors of cordite 
and of the Abel fuse and one of the earliest 
people to put gun-cotton into practical use.. 
He was a good friend to this Society, and 
was at one time Chairman of its Council. 
Another figure in this picture is Sir Frederick 
Bramwell, who also took great interest in 
this Society. Again, we have Sir William 
Abney, the great photographic expert. Sir 
George Baden -Powell, the elder brother of 
the founder of the Boy Scouts, and Captain 
Casella, of the Royal Italian Navy. Th^re 
are many things that one could say about 
some of these people. 

First of all let m^ say a few words about^ 
Sir Frederick Braitiwell. He wfis a great - 
character, and there are many stories told 
about him. I was told only the qther day 
that he was the actual inventor of the 
known story which makes one man go up 
to another and say, ** Have you heard T 
Rothschild has bought the Times.'' Ob,, 
is that so t What did he pay for it ? It must 
have been a large sum.” ” Oh no, only 8d.” 
His ^vice to after-4mner speakers tcv 
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Prof. Oabome Reynolds. Capt. Casella. Lord Kelvin. Sir P. Bxamwell. Silr G< Badon-Pos^elL 
•Sir Andrew Noble. Sir Frederick Abel. Sir William Abney. 


“ Get up, epeak up, and shut up,” was at have been silent for precisely one minute.” 
any rate sound. He had an elder brother. It was a very effective way of showing how 
Lord Bramwell, a judge, who divided liars long a period one minute is. On another 
into four classes — liars, damned liars, expert occasion he paralysed a cross-examining 
witnesses, and “ my brother Fred.” This counsel by saying that he would answer 
recalls the riddle of Biblical connexion that counsel’s question, if counsel could tell 
was invented in the early eighties, after a him what was the distance between West- 
celebrated patent law action, concerning minster Bridge and Christmas. Another 
the telephone, at which there was much con- story is this ; He was employed by some- 
tradictory expert evidence. ”Why did Ananias one on special business and sent in his bill, 
stand forth ? ” was the question, and the which the client thought was moderate, 
answer, “ Because Bramwell stood first, This being so, after a time his client em- 
Thomson stood second, Hopkinson stood ployed him again and got a ” whopping ” 

third, so Ananias could only stand fourth.” bill. Meanwhile, Sir Frederick Bramwell 

■ Sir Frederick Bramwell w'as a great expert had been elected a Fellow of the Royal 

witness and he was also something of cm actor. Society, and had received the honour of 

On one occasion when it was necessary Knighthood, so that when the client wrote 
to his side of the case to prove that a minute and expostulated, Bramwell replied, ”You 
was a very long period of time, he suddenly, should have noticed those three'letters after 
while giving his evidence, stopped short in my name, F.R.S., they mean ‘ fees raised 
the middle of A sentence. Nothing hap- since ’ and besides that, you have now got 
pened, all was sil^ce cLnd one could have to pay for * Knight ' work.” 
heard a pin drop ; counsel fidgeted with Bramwell, as can be seen from his portrait, 

their papers, the Committee thought that was built on. a generous scale with portly 

Sir Frederick musl^ have been taken ill ; we dimensions an4 a very fine presence, hence 

know;lmw interminable a m^ute can seem it was not out of place when someone in 

under such circumstances, arid when the proposing a vpte qf thanks alluded to him as. 

minute haff expired, lie merely said, ** I ‘^our worthy member who so fittingly fills 
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and so fiUingly fits the presidential chair ! ” 

Next come to Lord Kelvin, one of the 
most remarkable jnen of the last century. 
l>e first time I ever met him was When I 
was taken to see him in his laboratory iii 
1882, when he had just lighted up his house 
by electricity. .1 suppose 1 must have 
suggested that electrical engineering might 
have a great future, and be a good business 
to take up, but he replied, “ Oh no, it will 
never be more than a plumber's job." 
And he gave similar advice to other people. 
Only to-day I was told a story by Sir Joseph 
Thomson, which rather illustrates the 
same cuspect of his character. ]U>i'd Kelvin 
was asked to join the Marconi Company in 
its early days, and in telling someone else, 
he said, Yea, I have accepted, but 1 made 
it a condition that their capital is not to be 
more than £100,000, because no wireless 
telegraph company can ever want any more 
hioney than that. " 

It is curious that this great man was not 
able to foresee any better. Lord Kelvin 
never read any books, at all events in his 
later years. He used to get all his infor- 
mation by talking to people. He was a most 
kindly man. I remember one story about 
him which was told me by Sir William 
Ramsay, who was a student in Lord Kelvin's 
laboratory. On one occasion Lord Kelvin 
wished to charge up a very large Leyden 
jar that he had. Now a charged Leyden 
jar is a thing with which one has to bo 
careful ; Lord Kelvin, unfortunately, took 
hold of the Leyden jar by the knob and 
charged it up, and after he had done so, he 
suddenly realised that he now could not 
put it down. If he had placed it on the floor 
or on a table he would have received a 
severe shock, and if he had dropped it he 
would have smashed it to pieces. I think 
they had to get a net or something of that 
kind into which Lord Kelvin was able to 
drop the Leyden jar, but the spectacle of the 
great man holding on to the jar of which 
he dared not leave go must have been a funny 
one. Lord Kelvin also received the Albert 
Medal of this Society in 1879. 

I will next refer to Alexander Graham 
BeU, the original inventor of the telephone, 
which he perfected in 1876. In the United 
States they always claim BeU as an 
American, biit as a matter . of \ke was a 
Scotsman, i^rn in £dinburg^, m 1847, and 
as he tolid me himself, he inyentf^ i^e idm 
of the tel^bone in Canada, though he 
not get it actually made un^'^e w^t to 


the United States, where later, he became* 
naturalised as an American citizen. He* 
was a remarkable old man, and he did. 
other things besides inventing the telephone. 
As some of you may remember, the phono- 
graph, as originally invented by Edison, in 
which the sounds were recorded by indenting 
a piece of tinfoil, was a very crude aflair.. 
Bell received in connexion with the tele- 
phone a money prize of considerable value, 
and he told me that he determined to 
utilise this amount in doing something 
useful. After consideration, what he set 
himself to do was to improve Edison’s 
phonograph, and it was BeU, in conjunction 
with a friend of his caUed Tainter, who 
conceived the idea, instead of indenting tin 
foil, of cutting a record with a sharp cutter - 
upon wax, which is the basis of all modem 
phonographic and gramophone records. BeU 
was no business man himself, and 1 presume 
that, had he been left to his own devices^ 
he would i^ver have made any money out 
of the telephone. I do not think ho even 
realised that there was any commercial 
Value in it. He had, however, married a 
j^y who was deaf and dumb ; and her 
father, Mr. Hubbard, was a very clever 
business man, with the result that Bell’s 
father-in-law, by putting the telephone to 
commercial use, made a very large fortune,, 
which in time became Mrs. Bell’s. Bell, 
therefore, died the husband of a very rich 
woman, the money having been made 
through his own invention, and yet not 
made by himself. Bell received the Albert 
Medal of this Society in 1902. I met. Graham 
Bell in London, in 1907, when he sketched 
for me his recollection of his first telephone*- 
He was a very modest man, and on that 
occasion he said to me, " I do not pretend, 
to be ai\ electrician, in fact, my friends tell 
me I could not be one, because if I had been 
one I should have known beforehand that 
my telephone would never work.’’ % 

Mr. Edison improved upon the Bell, tele- 
phone as far as the transmitter is concerned* 
When we use the telephone, to-day, the 
receiving ii^trument which we put to our* 
ears is practically exactly as Bell left it,, 
but the ordinary microphone transmitter* 
is partly the invention of Mr. Ediapn. Of 
course, Mr. Edison did more than improve- 
the telephone transmitter. He invented the- 
phonograpih, which is a notable achieve*-- 
ment, imd }w was one of the original make^. 
ol successful incan^cent el^rio lampa^ 
It is a curious thing to Iq^k bade now to 
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^rly days of the incandesoent eleotrio 
iamp, and to remember how Edison and 
Swan made filaments out of such an 
intractable material as carbon. Mr. Edison 
tried platinum, iridium and other metals, and 
then he had recourse to carbon. Now, of 
course, everybody has gone back to the 
metallic filament. Tungsten in a metallic 
form, 1 suppose, was not known in those 
^rly days of Swan and Edison. 

Sir Joseph Swan was contemporan^us 
with Mr. Edison — ^in fact, even before him — 
in the invention of the carbon filament 
•electric lamp. Perhaps 1 should say they 
were neck and neck when it came to com- 
mercial lamps, but as a matter of fact it was 
Swan who showed electric lamps in a lecture 
.at Newcastle four or five years before 
Edison was in the field, though nothing 

• came of it, and it found no commercial 
application. Swan was also one of the 
inventors of the carbon process of photo - 
^graphy. He was President of the Institu- 
tion of Electrical Engineers and received 
the Albert Medal of this Society in 1906. 
With his long silver hair, and fiowing snowy 
beard he was a most picturesque person. 

David Hughes was one of the original 
inventors of type-printing telegraphs. The 

• ordinary tape machine at clubs and hotels 
18 very much based on his work. He 
invented his printing telegraph while in 
America, but he was a Welshman bom in 
London, and went out to America at cm 
early age. He is usually known as Professor 
Hu^es, but he was a professor, not of 

• engineering or physics, but of music. After 
having got his telegraph taken up all over 
the continent, he came back and lived in 
this county. In 1878 he invented the 
microphone, and, as we now know, he made 
experiments in wireless telegraphy some 
.years before the Hertzian waves been 
discovered by Hertz. Hu^es lived in a 
.small fiat oil the Tottenham Court Hoad, 
and he and his wife — a quaint old couple — 
lived so economically that. I do not suppose 
they ever spent more than £600 a year. 
1 remember once suggesting to him on a 
wet.nii^t that I shotxld fetch a cab to take 
him home, and he said to me, Cab 1 Oh 
no, 1 cannot affo;rd cabs.” Shortly after- 
wards when he died he left som^hing like 
three-queers of a millioh sterling to the 
London Hosj^tak^. After his dMth, Mrs; 
Hhj^bes, who was ite' Ameiiora, went back 
to liVe in the Sfates#-iukd tm or three years 
4igo she (jfisd and ikt hkr husband’s note* 


books to the British Museum, which did 
not quite know what to make of them. 
Fihallyp the M^um authorities sent them 
to me to advise whether they ought to be 
accepted. 1 happened to know that Hughes 
had made experiments in wireless telegraphy 
which had never been published, and I 
thought it might be possible to find some- 
thing in 'those notebooks. In this I was 
successful and I told the British Museum 
that 1 thought they ought to be preserved, 
as 1 found in them a complete CMX)ount of 
Hughes’s experiments in wireless telegraphy. 
He had evidently carried on- wireless tele- 
graphy up to distances of some hundreds of 
yards. He had a clockwork apparatus by 
which he sent wireless signals, and he 
used to walk down the street with a 
telephone connected to some sort .of cohering 
arrangement applied to his ear, to see over 
what distances he could get the signals. 
He succeeded in obtaining what was actually 
wireless telegraphy but his ideas about the 
phenomena were all wrong, because he 
thought it was a case of electrical conduc* 
tion through the air. This, of course, was 
before the date of Hertz’s discovery of the 
electro -magnetic waves called by .his name 
— ^waves, the existence of which had been 
predicted by Clerk Maxwell. After perusing 
Hughes’s notebooks it occurred to me that 
at some time or other he must have possessed 
a quantity of apparatus, so I enquired as 
to where these notebooks had been foimd. 
I was shown a fearful mass of rubbish in 
a pantechnicon off the Tottenham Court 
Road. There wer^ two rooms full of old 
clothes, old boots and umbrellas, and 
masses of books and old newspapers. I 
went to Colonel Lyons, the Director of the 
South Kensington Science Museum, and he 
undertook to look through all this, provided 
if anything of interest was found it was to 
go to the Science Museum. As a result, a 
number of Hughes’s original microphones 
and various forms of telephone receivers 
evidently made with his own.hemds, and the 
apparatus with which he had conducted 
experiments in wireless telegraphy, all in 
accordance with, and all readily recognised 
from the sketches in his notebooks, were 
discovered, and have now been placed in 
the Science Museum, where they have 
fprmed a most interesting exhibit. 

It was froni the late Sir William Crookes 
that 1 had heard of Hughes’s wireless 
experiments,. Sir William Crookes having 
been shown theoh in confidence by Hughes 
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shortly after the experiments were first 
made. 

Sir William Crookes was a great chemist, 
and of him. Lord Kelvin once said that he 
had never known any man start as many 
scientific hares, meaning that Cmokes had 
originated a gika,t many new ideas in science 
which others had advantageously ptirsued. 
As is well known, he was an early believer 
and investigator in spiritualism, so much so, 
that, whereas when he was knighted and 
he had taken as his motto in connexion with 
his coat of arms the medieval proverb*" Ubi 
Crux ibi Lux," this being a pun on his own 
name, some wit at one o^ the Red Lion 
dinners of' the British Association altered 
the motto to, “ Ubi Crookes ibi Spooks.” 

It was Sir William Crookes's investigations 
into the phenomena of electric discharge in 
high vacua, and his investigations into what 
he called radiant matter, that formed the 
first beginnings that gave rise to all tho 
^ modem theory concerning the atom. 
Crookes also wrote a remarkable article for 
the FortnighUy Review in 1892, in which 
he gave a wonderfully accurate forecast of 
what might be done in the way of wireless 
telegraphy by means of Hertzian waves. 
No doubt, in part, he had got his ideas in 
this from Hughes's experiments, which, as 
already mentioned, he had witnessed, but 
his forecast went a long way beyond what 
Hughes had done, and it must be remem- 
bered that the article was published years 
before Lodge or Marconi had made any of 
their earliest experiments. 

It was with one of Crookes's cathode ray 
tubes that Professor Rontgen, in 1896, 
discovered the X-Rays that are now known 
by his name. When these rays were first 
discovered they caused an immense amount 
of popular curiosity, particularly th^r 
property of enabling bones in the living 
person to be photographed. I possessed 
an early photograph of this description, the 
subject being my own hand, which, when 
the subject was new, interested people very 
much. I remember going one night to a 
club which used to meet at the Grafton 
Galleries on Sunday evenings, and showing 
the photograph to the late Lord Crawford, 
who was a well-known scientific amateur. 
It was the first time he had seen one of these 
photographs ai^ he was very much interes- 
ted in it. He told me that the Prince of 
WAles (afterwards Edward VH.) would be 
coining to the chib shortly and he would 
like to show him the photograph, as it 


would be sure to interest him. This He did# 
but the only remark that the Prince made 
on being shown this latest scientific wonder 
were the words, ” How disgusting I 

Shortly after Rontgen's discovery of the 
X-Rays, one- of the most curious episodes 
in the history of modem science took place 
in France. Professor Blondlot, a well-known 
professor of Physics at Nancy, who had 
done excellent work in other directions, 
announced that he had discovered another 
and new description of radiation, which he 
named the N -rays. With these rays, which he 
stated were emitted by nearly all bodies in a 
state of strain, he claimed that he could see in 
the dark, and with them he even professed to 
be able to produce a line spectrum. Sir 
William Crookes and others in this country 
tried to repeat Blondlot’s experiments, but 
no one had any real success. I can well 
remember my own exceeding disappointment 
at my failure to obtain any result after pro- 
long^ and strenuous endeavours. Sir 
William Crookes even went out to Nancy 
specially to see the rays, but came 
back quite unconvinced as to their 
existence. However, a number of distin- 
guished French men of science continued to 
believe in them, and the Acad6mie des 
Sciences of France solemnly presented 
Professor Blondlot with a gold medal for his 
discovery. 

Shortly after this Professor R. W. Wood, 
of the John Hopkins University, Baltimore, 
came on a visit to Europe and thought he 
would like to see these remarkable rays. I 
do not think the sequel has ever* been 
published, but I have it from Professor 
Wood himself. He went to France and was 
shown the spectrum of the N-Rays pro- 
duced by means of a prism. Professor Wood 
himself, could see nothing, but the French 
scientists assembled at the gathering saw, 
or at any rate professed to see, the spectrum, 
and the remarkable thing was thaS [they 
continued to see it even after Professor 
Wood, taking advantage of the complete 
darkness in which the experiments were 
being shown, had surreptitiously- removed 
the prism out of the apparatus and put 
in his pocket. Nowada 3 rs one x^ver hearii of 
the N-Ra 3 r 8 , and I do not think yoii will 
even find them mentioned in any modem 
scientific book. Probably the phenomena 
were due to some peculiar form of self; 
hypnotism. No doubt the' observers were 
perfectly gencdne, but what they ekw or 
thought they saw vspm subjective and not 



578 


JpUf XU 19tJk 


JOURNAL OF THE ROYAL SOdETY OV>Rm. 

objective. Anyway, ProfeBsor Wood, by Society in 1908-9, and Sir Philip Watts is at 

his perhaps rather vmturesome action, present one of our Councillors, 

gave the N^Rays their quietus. My last illustration is another photography 

One of the greatest inventions of modern taken in 1912 in my house, of Frofemr 

times is the steam turbine, the advent of Silvanus Thompson, Sir William Ramsayy 

which has not only revolutionised the and Mr. A. P. Trotter. When Professor 

generation of electricity on a large scale, Thompson died, in 1916, I contributed to, 

but has also revolutionised the propulsion Nature an obituary notice which I hope did 

of l>ig ships, rendering possible for the first justice in some slight measure to his imibiring 

time such ' monsters of the deep as the industry and his many conspicuous qualities 

** Mauretania ” and the ‘‘Lusitania,^* and both of heart and head. A few days after 

sudihuge war vessels as the Dreadnought the notice was published an old and very, 
and her successors. The next illustration is well known member of the Athennum 

a photograph, tfiiken in 1911 at my house came up to me in that club and said, That 

after dinner, by electric light, of Sir Charles was a nice obituary notice ; 1 hope that 

Parsons, the inventor of 'the steam turbine, when my time comes you will do as much for 


A 



Sir Philip Watts. Sir Charles Psrsoaa Sir William White. 

with the two engineers who did more than me.” An irreverent friend, to whom I told 
anyone else to introduce turbine propulsion this said, ” You should have replied, ' Well 
into the Navy — Sir William White, who if you want that you had better hurry up, 
was Chief Constructor of the Navy when, because I am not feeling very well myself’.*’ 
the turbine was first adopted for Torpedo Another little story occurs to me with 
Boat Destroyers and fast cruisers, and his regard to Mr. Trotter. He came one day 
successor . as Chief Constructor, Sir Philip to lunch at the Athenaeum and when he 
Watts, who designed the original Battleship, joined me at the table he exclaimed, ” 1 
” Dreadnought^” and many other large will never again help on anyone with his 
turbine driven ships of war. In addition to coat.” On my asking why this sudden 
his eminence as a naval architect. Sir William resolution, he replied, A few minutes ago 
White possessed remarkable powers of exposi- I saw an old gentleman in the hall struggling 
tion both in speech and in writing. He once with his epat, so 1 helped him on with it^ 
told me that as a youth he had been driven when he turned round and said m sweetly, 
tP take up engineering as a profession by ' Thank you so very much, but I was trying 
the neiqessity of earning his own livelihood, to take it of! * .” 

but that, if he could have afforded, it, he In the pages of that useful periodioaL 
would have preferred to have embraced a Who* a Who, it is common to. state the 
Utimry career. Sir Ob^rles Parsons received particular recreation to which the various 
the Albert Medal of th(i^ itooi^ in the year persons of whom particulars are given are 
my pbotogrppli was tak^,:w^leliir William addicted. If you .look up Mr. A. P^ Trotter 
White ,wss^ Carman of the Council of this you will find that he was for many years 
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Prof. Silv 9 .nuB ThompBcm. Sir William Bamsay, Mr. A. P. Trotter, 


adviser on electrical matters to the Board 
•of Trade, and that his reci*eation is now 
“ remembering that he is no longer a 
Government official.” 

Thus ends my first experiment in personal 
biography. 1 hope that at any rate it has 
sounded no jarring note. 

[A complete list of the photographic 
portraits, mostly taken by Mr. Swinton 
himself, that were shown in the lantern at 
the reading of this paper is as follows : — 

Professor Huxley, Lord Armstrong, Sir Andrew 
Noble, Professor Osborne Reynolds, Captain 
Casella, Lord Kelvin, Sir Frederick Bramwell, 
Sir G. Boden-Powell, Sir Frederick Abel, Sir 
William Abney, Sir Philip Watts, Sir Charles 
Parsons, Sir William White; Professor Silvanus 
Thompson, Sir William Ramsay, A. P. Trotter, 
Professor David Hughes, Sir William Crookes, 
Sir William Preeoe, Sir James Dewar, Alexander 
jGraham Bell, Thomas Alva Edison, Sir Joseph 
.Swan, Dr. Anderson, Lord Rayleigh, Sir J. J. 
Thomson, W. Duddell, Professor Vernon Boys, 
Amulph Mallook, Professor R. W. Wood, Sir 
Alfred Ewing, Sir Dugs^d Clerk, Sir Oliver Lodge*, 
Senator Marconi, Professor J. A. Fleming, V. 
Poulson, Professor- Pedersen, General Ferric, 
George Westinghouse, Colonel Crompton, Pro- 
' fessor John Peny, General Sir Ernest Swinton, 
the Archbishop of Canterbury, ^ William 
Bragg, Sir Joseph Petavel, Sir Joseph Larmor, 
•J. H. Jeans, Sir Richard Glazebrook, Major A. P, 
' MaeMahon, Profeascv A. A. Miehelscai, Sir Henry 
‘Trueman Wood.] 


DISCUSSION. 

Dr. W. llusHTON Parker said that, as a medical 
man, he was interested in the lecturer's remarks 
about Lord Armstrong having suffered from heart 
disease as a young- man, and yet living to the age 
of 90. A very eminent physician once said in the 
speaker's presence that when he was assistant 
physician at one of the leading hospitals, the 
secretary of the institution came to him one day 
and was sounded by him and told that he had 
heart disease. The secretary told his committee 
of the trouble, and in those days it was thought that 
if a man had heart disease his days were numbered. 
Therefore, the committee of the hospital decided 
to pension him off with a couple of hundred pounds 
a year, and he lived for 40 years longer. It had 
occurred to the speaker that frequently too m^ch 
attention was paid to heart troubles in connexion 
with longevity. On one occasion he wanted to 
insure his life, and he had to send in a statement of 
all the doctors whom he had consulted during 
the past few years. Having during that period 
suffered from a disability which was difficult 
of diagnosis, he h^d consulted no fewer than 14 
eminent medical men within a few months, 
and with this record in front of them the oompaay 
would not insure him at any price. But that was 
40 years ago and he was now over 70 ybars of age. 

Mr. William Colbstbmam, I.C.S., retd., siUd 
that the name of Mr. Graham Bell had been men- 
tioned as the inventor of the telephone. It was . 
also mentioned that he was a teacher of eloputfen. 
The speaker wm a 3 rpang mm in Bdinbuir^ about 
66 years ago, and tookl^ona ih elocution from the' 
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lather at Bfr. Graham Bell, who was an able 
teacher* 

Mb. Wzlliam M. Mobdxy, Preiudent, Insti- 
tution of Electrical Engineers, said that he was 
able to recall Professor Hughes very well, and 
partibularly his modesty about his work on wireless 
telegraphy. He ahowed his experiments to a 
number of very eminent mathematical physicists 
and they were puxsled, having no explanation to 
offer. Years afterwards, when Marconi was in the 
middle of his great work, the Council of the Institu- 
tion of Electrical Engineers, knowing as they did 
of this work done by Professor Hughes, thought 
it would be a great thing if they could get him to 
contribute to therk Journal some account of his 
early investigations. The Council deputed Pro- 
fessor Silvanus Thompson and himself to go and see 
Hughes, and ask him to allow an account of hu 
actual experiments to be published. He discussed 
the matter for some time, and finally said, ** No 
this young man Marconi is coming over here, 
he is going ahead, and I am not going to get up and 
say ‘ 1 did it.’ ” 

Mb. R. A-Ababbxlton said that the father of 
Alexander Graham Bell, whose name was Alex- 
ander Melville Bell, in addition to being an 
elocutionist, invented a system of shorthand, 
which was the first system of shorthand 
ever' published in ” Cassell’s Popular Educator.” 
The speaker at that time was very anxious 
to become a reporter and learned that system, 
but later had to abandon it. He was one of the 
few people now living who was intimately 
associated with Sir Isaac Pitman, and he founded 
the Phonetic Shorthand Writers’ Association in 
1872, a body which was now called the Incorporated 
Phonographic Society. He also wished to ask the 
lecturer a question with regard to the* X-ray 
photograph of the hand, which was said to be the 
hand of the late Lord Salisbuxy. He had an 
impression that that photograph, or a similar one 
of Lord Salisbury was taken by his son, Lord Robert 
Cecil, now Lord Cecil, because at the time it was 
done, he (the speaker), happened to be Private 
Secretary to the present Lord Salisbury, and he 
knew that Lord Robert Cecil was very much 
interested in the taking of these photographs of 
hands. 

Mft. Campbell Swinton said that as a matter 
of fact he happened to meet Lord Selbome, Lord 
Salisbury’s scm-in-law, at a time when everybody 
was interested in bicycling. The speaker had a very 
peculiar bicycle which Lord Selbome desired to see, 
and hf ving looked over the bicycle, he showed him 
the hopes of his hand. A few days later he was 
told that Lord Salisbury would like to come and 
see the bones of his hand himself. Lord Salisbury 
came aooordinfi^y, and a day or two afterwards 
Lady Salisbury also came. He heard afterwards 
.t)&at Lofd Sidisbury hi;Mlf hpd bought an X-ray 
i^paratus for use" at Hatehld. ,But the photo- 
graph he -had ahjown of Lcgd Salisbury’s hand 
that evening the speaker’s own negative. 


Mb. Hollo Apflbyabp, O.B.E., M.Inst. C.B., said 
that he would tell them a story relating to Lord 
Kelvin. Professor Lorentz, who came over from 
the Continent last year, had remarked, speaking 
of Lord Kelvin, that Lady Kelvin must have taken 
great care of him, because at a lecture at the 
Royal Institution when Sir James Dewar passed 
round a vessel of liquid air, Lorentz observed that 
when it was handed to Lord Kelvin, Lady Kelvin 
caught her husband hurriedly by the aim and 
whispered audibly, '‘Don’t drink it, William.” 
He had one other story, relating to Sir Frederick 
Bramwell, a very remarkable man, He had many 
fine characteristics, and he did everything in tlvr 
grand manner. He had few enemies, and a great 
many friends. On one occasion Sir WiUiam Preece 
was taking the chair at a meeting of the Society 
of Arts (vide Journal Nov. 22, 1901, p. 22), when 
it fell to Sir Frederick Bramwell to propose a 
vote of thanks. There had been a discussion on 
high speed railway travel, and Sir William Preece 
had been remarking that he would not go down 
to his grave happy until he had travelled at the 
rate of 160 miles an hour. Sir Frederick Bram- 
well said that if the Chairman would fall down a 
coalmine 784 feet deep he would, by the time he 
had reached the bottom, have attained a velocity 
of 160 miles an hour, and would certainly go to 
his grave. 

Sm Abohibald Dbnny, Bt., said that a good 
many years ago he was honour^ by being made 
President of the Institution of Junior Engineers, 
then a very active Booiety. It was the greater 
honour for him because the Senior Vice-President 
was Lord Kelvin. Lord Kelvin sat next to him 
at the dinner of the Institution, and was such an 
exceedingly modest WLun that in talking to him one 
forgot his immense ability and reputation. With- 
out thinking about it, therefore, the speaker began 
a sort of lecture on electricity, and suddenly he 
realised to whom he was talking, and said, ” I beg 
your pardon, it is I who ought to listen to you, 
not you to me.” “My dear Sir,” said Kelvin, 
“ you are quite wrong. Pray go on, go on! that is 
how I learn things.” 

Thb Chaibman (Sir Herbert Jackson) said it was 
a particular pleasure to him to propose a vote of 
thanks to Mr. Campbell Swinton. He was sure 
^that everyone must have had a very enjoyable 
evening in listening to Mr. Campbell Swinton’s 
lecture given in so pleasing and interesting a manner. 
It was a privilege to have had the opportunity of 
seeing such a number of photographs, nearly all of 
which had been taken by Mr. Campbell Swinton 
himself. Bfr. Campbell Swinton had always 
been so thorough in the photographic work he had 
done ; from the first exposure of the plate to the 
final production of the re-touched negative and 
the excellent prints, everything had been done by 
his own hands. He had had this evening time to 
give them only a proportion, of his interesting 
recollections of the many prominent men of soienoe 
whom he had known. Not one lecture, but a 
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ooune of leotures would be needed^ ^but they were 
all greatly indebted to Mr. CampMl Swinton for 
what it might be hoped wai only an instalment, and 
for the gr^t trouble he had taken to make his 
lecture interesting. 

Mb. Saxton Noblx seconded the vote of thanks 
to BIr. Campbell Swinton, whom he had known for 
more than 40 years. He had watched M^.Swinton*s 
progress among these men of wisdom, and had seen 
him get greater and greater himself. If he had been 
giving a similar lecture he would have been able 
to add one more photograph to the collection of 
great scientific men, namely, that of Mr. Campbell 
Swinton. He had recalled to their minds many 
interesting and remarkable men,_ the sad thing 
being that such a number of them were no 
longer with them. 

The motion was passed unanimously, and Mr. 
Campbell Swinton, after acknowledging the com- 
pliment, said that for the lantern slides he was very 
much indebted to the work of his Secretary, Mr. 
A. W. Langley. 

Sib Abchibalo Denny writes : — should like 
to add to my remarks the following. 

I remember, as an apprentice, hearing about the 
wonders of the telephone. It must have been 
about the year 1878, and Mr. Qraham Bell's 
father-in-law was surely in charge by then, for 
the price of telephones was very high; but I 
discovered a small workshop in Glasgow where 
they made the parts and sold them for the purchaser 
to put together and thus the royalty was avoided. 

I purchased a couple and at that time there was 
no microphone, so far as I knew. I rigged them 
up between my brother's room and my own and 
we carried on conversation but the sound was 
very feeble. I then heard of Hughes's french- 
nail microphone, of which I made a couple, attached 
batteries and had very clear and loud conversations. 

On my return from London after my college 
course in 1883, the telephone had made very great 
progress and it was in the early eighties when I 
first met Mr. Swinton, who had invented an excellent 
microphone. We contracted with his company 
to fit up pur offices and they worked admirably. 
But Mr. Qraham Bell's father-in-law again 
intervened, and. after a patent law case which 
Mr. Swinton lost, we had to deliver up the instru- 
ments. 

That was the beginning of my friendship with 
Mr. Swinton, which has endured ever since. He 
, and 1 well remember the primitive material used 
in the first development of incandescent electric 
lighting. The first ships my firm fitted, were the 
"Arawa" and "Tainui" in 1883-4. The wire 
procurable would hardly be used for bell wiring 
now, and all the fittings were on an equaUy primitive 
scale, bottom loop lamps, etc., etc. 

But this brought me into contact with another 
of our brilliant young electrioianB,' Mr. Ferranti, 
Bs those ships were fitted with two of his ribbofi 


armature alternating current dynamos. It was 
fortunate they were alternating current as we used 
single wiring with the skin of the ship as return, 
and with the inferior wire electrolysis would have 
set in resulting probably in disastrous fires, had 
the current been continuous. I need say nothing 
about Mr. Swinton's later career ; it is well known 
to us all, and he takes his place among ** The 
notable ^ientifio Men" I have met. 


TWENTY-SECOND ORDINARY 
MEETING. 

SEVENTH TRUEMAN WOOD LECTURE. 

Wednesday, May 21st, 1924. 

Snt Herbert Jackson, K.B.E., F.R.S., 
in the chair. 

The paper read was: — 

THE OUTLOOK IN CHEMISTRY. 
By Sir William J. Pope, K.B.E., F.R.S., 
LL.D., D.Sc. 

One of the many useful functions of an 
ancient Society such as this is undoubtedly 
that of taking stock, from time to time, of 
the actual position which has been so labo- 
riously achieved in one or other of the large 
divisions of pure or applied science. This, 
I feel sure, is a function which would appeal 
particularly to the gentleman whose services 
to science are to be perpetually recalled to 
fresh generations of students of science by 
the Trueman Wood lectures. And so, 
when the Coimcil of the Boyal Society 
of Arts did me the honour of adding my 
name to the distinguished list of Trueman 
Wood lecturers, the opportunity seemed 
appropriate for directing attention more 
particularly to one specific branch of science 
in which developments of fundamental 
importance have quite recently taken place. 

I believe, and I think my belief is well 
founded, that the historian of the f^ituie 
will mark the last twenty -five years aa one 
of the really memorable stages of scientific 
progress. This brief period has witnessed 
such a broadening in the scientific outlook' 
on the physical sciences as was never oon> 
templated towards the end of last century : 
a broadening of the scientific hoaizon w^ch 
has forced previously dissonant seotionB 
of the scientific community to regard their 
individual subjects and their main ob jecti vea 
of research from precisely the same stand-* 
point of knowledge and of purpose. 

Soma obscurity may attach to this problem 
and a little explanationis desirable. During 
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tb» nineteenth century the ph3n9ici8t was 
largely oonoemed with the deteirnination 
of essential physical constants and the 
establishment of the primary relationship 
between the various forms in which energy 
manifests itself ; it would be difficult to 
overestimate the intellectual beauty of 
the work of Thomas Young on the undula- * 
tory theory of light, of Clerk Maxwell on 
the properties of gases or of Kelvin on 
thermodynamics and the theory of elec- 
tricity. During roughly the same period 
the chemist d^lt in the main with the 
material changed brought about in ponder- 
able matter by chemical reaction ; Lavoi- 
sier's recognition of the elements and his 
law of conservation of mass, Dalton’s 
establishment of the atomic theory, Frank- 
land’s doctrine of valency and his work on 
organic synthesis and the development of 
synthetic methods by Perkin, Baeyer, and 
Emil Fischer, are among the many expres- 
sions of genius directed towards purely 
chemical ends in this particular epoch. 
But whilst both Physics and Chemistry 
developed rapidly during the nineteenth 
century, they developed on what appeared 
to be quite divergent lines ; they had but 
little community of method, of purpose or 
of outlook and the chemist was fairly 
sharply distinguished from, the physicist 
in his mode of attacking a problem and his 
conception of the meaning of natural 
phenomena. To the chemist, and especially 
the organic chemist, the internal constitu- 
tion of the molecule was the main object 
of enquiry, whilst the physicist, in his 
dealings with matter and energy, concerned 
himself chiefly with extra -molecular happen- 
ings ; this statement is, of course, not entire- 
ly true and it became less true as time passed 
on, but it is sufficiently accurate as indicative 
of the diversity of outlook. 

During the last twenty-five years this 
state of affairs has entirely changed ; the 
physicist has developed methods for pene- 
trating into the atoms of which molecuies 
are made up and of elucidating the manner 
in which the primitive atoms themselves 
are . built up ; he has provided simple 
explanations of many remarkable chapters 
in chemistry which had been worked out 
in an. almost entirely empirical manner 
with but little theoretical basis. To-day, 
Physios and Chemit^^ are but arbitrary 
sub-divisions of the giestt subject of Natural 
Fhiloaophy; each of their students is a 
Bpeoialist culMH^ting soma sminute field of 


the whole domain but all have the same 
fundamental conception of the nature of 
the non-living part of our universe. 

It is very interesting to attempt a com- 
parison of the outlook of the chemist of 
thirty years ago with that of to-day ; to 
make such a comparison involves a brief 
review of the appearance of the chemical 
universe then and now, indicating the 
milestones in the path of progress, and 
remarking on their significance. 

Undoubtedly, the atomic theory enun- 
ciated by Dalton in 1803 remained for a 
century the comer stone of the chemical 
edifice ; in essence, the atomic theory 
postulates that any chemical element is 
composed of inconceivably minute and 
similar particles called atoms and that the 
atoms of different elements combine in simple 
numerical proportions to form the ultimate 
chamcteristic units, the molecules, of 
chemically compoimd substances. It has 
always seemed to me that Dalton’s atomic 
theory had, at the date of its enunciation, 
no sure foundation as a logical interpreta- 
tion of observed facts, though it is naturally 
impossible to recover precisely the outlook 
of the chemist a century ago ; but whether 
the atomic theory represented a logical 
inteipretation of experimental observations 
or whether it expressed an inspiration of 
a great generalising intellect, it is clear that 
until a few years ago, the atomic theory 
remained a theory and nothing more. 
Ostwald, indeed, made an earnest attempt 
to present modern chemistry without the aid 
of the atomic theory and, notwithstanding 
the recognised utility of the theory as a piece 
of chemical scaffolding, few held the opinion 
until quite recently that Dalton’s theory 
depicted an actual state of affairs or supposed 
it proven that atoms arid molecules actually 
exist. After Dalton came Avogadro, who 
in 1811 stated the hypothesis that imder 
similar conditions of temperature and pres- 
sure ec]ual volumes of different gases contain 
the same number of molecules. Again 
no complete logical proof could be given 
that what was often erroneously described 
as Avogadro’s Law represented cm actual 
state of a^airs ; nevertheless, A^'ogadro’8 
hypothesis still stands as the mechanism 
for rendering intelligible our methods for 
determining molecular weights. 

Other great chemical monuznents were 
raised from time to time ; Prout’s hypothesis 
stated in 1816 that the atomic weights are 
integral multiples of that of hydrogen and 
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become whole numbers if the atomic weight 
of hydrogen is taken as unity, and Mende- 
leaf’s periodic relationship between the 
atomic weights and physical and chemical 
properties of the elements, dating from 186k, 
had a profoimd induenoe on chemical thought . 
Front’s law was temporarily discarded, to 
be resuscitated a century later in a slightly 
modified foim as perhaps the most striking 
exemplification of the truth of modem 
views of the nature of matter and energy ; 
lilendeleef’s periodic classification of the 
elements remained for half a century as 
a purely empirical justification of a rapidly 
increasing belief that the elenientary atoms 
are complex structures and that all have a 
common origin. 

With the rapid development of organic 
chemistry came the enunciation by Frank- 
land of the doctrine of valency with its 
immediate clarification of our knowledge 
of 'the molecular constitution of organic 
compounds ; the introduction of constitu- 
tional formiilsB by Kekul6 gave a directional 
lead to the work of the organic chemist and 
this mode of expressing the position relation- 
ships between the atoms composing a 
molecule, based upon the doctrine of 
valency, has furnished the theoretical net- 
work upon which the whole of the vast, 
os'pansion of orgeuiic chemistry has been 
spread. Again, however, the doctrine of 
valency represented an empirical conception 
in the sense that it 'seemed impossible to 
give it any theoretical interpietation ; at 
the same time, constitutional foimulae, 
although continually ac<|uiring a more 
concrete character from stereochemical 
work based upon Van’t Hoff and I^Bel’a 
conception of the asymmetric carbon atom, 
were commonly regarded as not necessarily 
of greater significance than expressing a 
geometrical relationship which was to some 
extent parallel with the actual state of 
affairs. Possibly, however, it is not suf- 
ficiently grasped by chemists that the intro- 
duction of constitutional formulas, with all 
their modem consequences, such as the recog- 
nition of the existence of definite groups or 
, radicles as component parts of the molecule, 
constituted an entire revolution in chemical 
thought. I have xhyself discussed modem 
organic chemistry with veterans of before 
Fronkland’s day^ and have been struck 
by their distmst of the idea that individual 
atoms of the component elements and 
specifio groupings of those atoms exist as 
such id the complex molecule ; the early 


conception seems clearly to have been that 
when two dissimilar atoms enter into com- 
bination each loses its identity and becomes^ 
as it were, fused into the other. To our 
predecessors with such an imderstanding 
of chemical combination, the attribution of 
concrete signification to constitutional 
formulae must have been peculiarly difficult. 

A multitude of other steps in the develop- 
ment of the chemists’ conception of 
universe, many of them of importance, 
might be noted but all are of the same 
category as the foregoing. The gradually 
extending chemical outlook of the last 
century resulted from the exercise of great 
experimental skill in the collection of 
observational facta and in the logical 
generalisation from those facts which 
yielded the theoretical groundwork of 
modem chemistry : a wonderfully supple 
theoretical network was thus built up but 
it was a network which, in the end, was 
regarded merely as theory and not as 
necessarily presenting any real picture of 
what really exists as causative of the 
experimental results. This mode of con- 
ception has become obsolete during tlie 
present century ; the atom and the molecule 
are now known to be realities and much 
has indeed been disclosed concerning the 
way in which the elementary atoms them- 
selves are built up. It is interesting to 
review the manner in which the new outJook 
has been gained before, considering how it 
affects modem chemistry. 

The first step towards a proof pf the 
existence of Daltonian atoms and molecules 
as concrete entities obviously consists in 
devising methods for determining some 
constemt relating to their absolute si see; 
to the number present in a definite weight 
of a material or to the mass of an individual 
atom or molecule ; such quantities as these 
are intimately 'related and it is convenient, 
in tracing the development of the subj^, 
to confine attention to but one of them. 
We may choose for this purpose the Avo- 
gadro constant, N, which represents the 
number of molecules contained in the mole- 
cular weijhl^ in grams of any species of 
matter. The mathematical developnuoi^. 
the kinetic theory of gbaes by Clerk Maxwell, 
Clausius and van der Waals led to a method, 
based in part on measurements of . the 
viscosity ooeffiolents of gases, by which the 
Avogadro' oonstaiit could 1^ calculated ; 
from measurements made on argon, ^ the 
value N ^ 6.2 x was deduced^ 
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Naturally the calculation of this quantity 
provides no proof of tlie existence of atoms 
or znolecules because it is based upon the 
assumption that they do exist ; the point 
^hich is of importance, however, is that 
many quite dissimilar methods for arriving 
at a value for the Avogadro constant are 
now available and that all lead to values 
which are identical within the limits of 
eiqperimental error. 

Thus, the botanist Robert Brown noted in 
1827 that very finely divided particles 
suspended in a liquid appear on microscopic 
examination t(i be in a state of perpetual 
agitation and some sixty years later it 
became admitted that this incessant move- 
ment is due to the bombardment of the 
tiny solid particles by the swiftly moving 
molecules of the liquid medium itself. If 
this is the case, the solid particles suspended 
in a liquid should distribute themselves 
vertically according to the same law as 
governs the pressure of the atmosphere at 
various altitudes ; very careful series of 
observations were made by Perrin of the 
concentration of uniform particles of gam- 
boge at different altitudes in a thin layer 
of liquid and it was shown that, interpreting 
these data as representing an equilibrium 
condition between the dispersive tendency 
of the bombardment and the sedimenting 
effect of gravity upon the particles, a method 
for calculating the Avogadro constant was 
obtained. Perrin thus calculated the value 
N = 6.83 X 10*3, which, considering the 
difficulties of the experimental work, may 
be regarded as identical with the value 
calculated from the viscosity of argon. 
The remarkable nature of this correspondence 
will be realised when it is noted that a 
parallel is being drawn between the weight of 
a gram-molecule of such a gas as hydrogen, 
namely, two grams, and that of the gram- 
molecule equivalent of the relatively 
eqormous gamboge particles, which is of 
the order of 100,000 tons ; also that an 
atmosphere of hydrogen round the earth 
would have its density diminished to one- 
half by the action of gravity at an altitude 
of ^ahout 80 kilometres whilst a similar 
ffinisnution to one-half density occurs at 
a height of 0.02 to 0.03 millimeti^ in the 
'suspensions o^ gmboge. 

A^n, the late Lord Rayleigh pointed out 
that the diffusioi^.^f lig^t by a gas is due 
to the gaseous tnolei^ijas aorii^p.as diffracting 
pariiieles^ by an aigtateut ^bh need not 
tfim. be disQ^ihBed he traobd the blue colour 


of the sky to this effect and gave a method 
for calculating the Avogadro constant* 
This method, applied with modem refine- 
ments, has yielded the value N=6.54 x 10**, 
again sensibly identical with those furnished 
by the previously entirely distinct methods* 

By far the widest expansion in modem 
knowledge of the constitution of matter 
and indee(k also of energy is that which has 
resulted from the study of radio-activity. 
Apart from the pioneer work on radiant 
matter by Crookes, the discovery of radio- 
activity in‘ 1896 by Becquerel and its associa- 
tion shortly afterwards with radium by 
Madame Curie mark the opening, of a fresh 
chapter in the development of science ; so 
striking has been the broadening of the 
chemical outlook under the influence of 
the rapid advance in the study - of radio- 
activity that it may be useful to note a 
few points of special importance. The most 
fundamental of these is perhaps the identi- 
fication by Sir J. J. Thomson of the ^-par- 
ticle as the particle or unit of negative 
electricity and the demonstration that the 
a-particle, thrown out during the first 
stage of the atomic degradation of 
the radium atom, is the atom of 
helium carrying one unit charge of positive 
electricity. Following this as clearing up 
our ideas on fundamental chemical theory 
is possibly Rutherford's conception of the 
structure of the chemical atom ; in this it 
is conceived that the atom consists of 
a nucleus, minute in comparison with the 
total volume occupied by the atom, which 
contains all the particles of positive electri- 
city and, in the case of all the elements but 
hydrogen, a definite number of particles 
of negative electricity ; the nucleus carries 
a positive charge equal to the difference 
between the number of positive particles 
and the smaller number of negative electrons 
composing the nucleus. The positively 
charged nucleus is in electrical equilibrium 
with the xhuch larger external atomic 
domain by season of the presence in the latter 
of negative particles or electrons equal in 
number to the nuclear charge. Since the 
property of mass is chiefly associated with 
the positive particle of electricity, the 
electron having a mass only about l/lSOOth. 
as great, the atomic weight of an* element 
becomes very nearly the number of positive 
particles contained in the nucleus ; the 
atomic weights should thus be- practically 
whole numbers, multiples of the unit atomic 
weight of the lightest element, hydxogen,^ 
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in aocoidanoe i^th Prout’s hypothesis of 
1316. Further, one of the most important 
characteristics of an element should be the 
positive charge on the atomic nucleus, or 
the number of electrons in the external 
atomic domain ; this is the atomic number 
which was first defined by Moseley, who 
showed the simple relation which ei^te 
between this constant and the spectrum of 
the lig^t evolved by an element when bom- 
barded by ]9-partioles. As connecting this 
strange new development of science with 
earlier knowledge it may be noted that the 
most accurate method for determining 
the Avogadro constant depends upon the 
measurement of the charge earned by the 
electron of )9-particle ; Millikan thus 
determined the value for N as 6.062 x 10^, 
a number approximately identical with 
those previously quoted. 

It would be impossible in the limited time 
now available to submit any adequate picture 
of the far-reaching deductions from recent 
work on radioactivity ; one or two points 
may, however, be emphasised. Moseley's 
work on atomic numbers shows that 92 
elements should exist and 87 of these are 
now known, five being left to be discovered ; 
it indicates that the atomic weights of all 
the elements should be whole numbers. 
Rutherford showed that the atomic nucleus, 
which gives the atomic weight as the number 
of imits of positive electricity included 
within it, is composed of ponderable positive 
particles and practically non -ponderable 
negative particles of electricity, the difference 
being the atomic number of Moseley ; it 
appears, however, that the atomic nucleus 
of any particular element can preserve its 
identity, from the piuely chemical point of 
view, if containing one or more positive and 
the same number of negative units of 
electricity less. 

The positive charge, the Moseley atomic 
number, would be thus left unaltered and 
consequently the identity of the element for 
purposes of chemical change, should remain 
unchanged. In accordance with this Aston 
has found in a large number of cases that 
the chemical elements are mixtures of atoms 
of different nuclear composition, although 
identical as regards the number of negative 
electrons which compose the outer or ohemi- 
baliy active atomic domain. Elements 
which, differ to the extent just indicated in 
nuclear composition, but which are identical 
in the number of ^ctrons present in the 
esdsemal domaki, have been tenned isotopes ; 


it is now known that the atomic weight of each' 
variety of any element appears as a whole, 
number when referred to a particular uniti 
For a reason which is not yet elucidated, 
but which is certainly of significance in 
<^nnexion with our knowledgeof the relation 
between matter and energy, the unit value 
for the atomic weight of hydrogen has to 
be selected as 1.008 ; this unit chosen, 
the atomic weights of the isotopes of all the 
elements appear as whole niunbers. The 
empirical deduction of Prout of a century 
earlier has thus been completely justified. 
Again, the purely empirical deduction by 
Mendeleef of the so-called periodic classifica- 
tion of the elements, which has exercised 
enormous influence in the development 
of inorganic chemistry, has found complete 
theoretical justification in the arrangement of 
the elements in sets of eight in accordance 
with the system of atomic numbers intro- 
duced by Moseley. The deductions drawn 
by Lavoisier about 1776 which indicated 
the existence of chemical elements and 
stated the law of conservation of matter 
both find theoretical justification in modem 
conclusions ; each chemical element is 
characterised by the Moseley atomic number 
and the law of conservation of matter stands 
subject to the slight adjustment involved in 
the attribution of an atomic weight of 1*008 
to hydrogen. Lastly the atomic theory of 
Dalton has passed from the stage of l^ing 
merely a useful hypothesis to that of stating 
an actual condition of affairs ; it is safe to 
assert that never again in the history of 
science will the existence of atoms of the 
elements be seriously challenged. 

So far we are on undebatable ground but 
much more still disputed territory is in 
sij^t whidh will undoubtedly be secured in 
the very near futiire. The nature of 
chemical combination has been long in 
dispute ; the Fraukland doctrine of valency 
has been very fertile as leading to m classifi- 
cation of types of reaction and* to a ver;^ 
perfect system of indexing the composition 
and constitution of chemical compound. Jt 
seems likely that the Rutherford conception 
of atomic structure, intei^reted quantita- 
tivelyby Bohr andhisoo-woi^kers,andai^p* 
ted to comical mechanisms *t>y inen of the 
Langmuirand Millikan Bch^l,ifriUultiznateiy 
provide a satisfactory solution of .n^y 
of the baffling probtems now presented by 
the question ^of atomic valency. 

Yet anot^^^ienwkable dimpter Jiim 
remtly open^ in oonnexidn witti the' 
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confirmation by contemporary phyddsts of 
the aingi:dar accuracy of the manner in 
which chemistB long before had inter- 
preted the observed facts relating to mole- 
cular constitution. Frankland's doctrine of 
valency enabled Kekul6 about 1858 to 
develop the theory of the molecular consti* 
tution of chemical compounds and later 
generations of chemists have brought to 
a great state of perfection the methods for 
ascertaining the manner in which the 
cbmponent atoms of an organic molecule are 
joined together. The precision of the 
synthetic methcidB of organic chemistry 
and the striking facts of stereochemistry 
made it certain that the so-called structural 
formulae run closely parallel to the actual 
arrangement of atoms in the chemical 
molecule ; at the same time, no independent 
or more direct confirmation of the substan- 
tial correctness of constitutional formulae 
was imtil quite recently forthcoming. 

The purely geometrical investigations 
of Bravais, extended and completed by 
Sohncke, Schonfiies and Barlow, have long 
since shown that all properties of crystals 
are consonant with the supposition that 
crystal structures consist of a regular 
repetition in space of the molecular units^ 
and consequently also of the atoms which 
compose the molecule ; any particular plane 
section of a crystal is thus to be regarded as 
having a definite reticulated pattern formed 
by the geometrically regular repetition of 
component atoms in the plane. It has 
also been long known that li^t is diffracted 
ip accordance with well-xmderstood laws 
from gratings ruled with a large number, say 
one hundred thousand to the inch, of fine 
lines. The reticulated pattern of a crystal 
sifiirface is, of course, far more minute than 
corresponds to the dimensions just stated and 
X-rays are of wav^-lengths of the order of 
ohe-tenthousandth of those of visible light. 
It thus occurred to Laue in 1912 that X-rays 
shoiild be diffracted from a reticulated crystal 
surface in the same way that visible lig^t is 
d^racted by a grating ; he showed this to 
be the case and shortly afterwards Bragg 
founded upon this ob^rvation a method 
for determining the atomic spadngs in a 
crystal by observation of the manner in 
which X-rays are dififracted from the crystal. 
Bebye and Scherrer showed a little* later 
ttl4t massive crystals are unnecessary for 
tM appficaUon of thei^^iagg inethod but that 
finely powdered crysidUine material can 
dlio ba ui^'an^, in fact, the study o7 X-ray 


diffraction from particles of colloidal gold 
in aqueous suspension has proved that the 
colloidal particles of this element are- 
crystalline. 

The Bragg method has been intensively 
applied during the last few years and has 
demonstrated that the constitutional fonnn- 
Iffi deduced in an entirely different fashion by 
the chemist are substantially correct repre- 
sentations of the actual manner in which 
the atoms are arranged in the chemical 
molecule. 

This necessarily very abbreviated summary 
of the most important directions of recent 
progress in physics in so far as they influence 
chemistry will suffice to prove a quite simple 
thesis. Whilst the chemist at the end ol 
last century had laid certain theoretical 
foundations to his science, more particularly 
those connected with the atomic theory, the 
doctrine of valency, the Mendeleef classifica- 
tion of the elements, and the vast network 
of organic chemistry which culminates in 
the determination of molecular constitution,, 
all these achievements remained as theories 
or even in part as mere hypotheses until 
the sudden development of physics during 
the last twenty years or so transformed them 
into actual statements of fact. The history 
of science has never before had to record 
so dramatic and far-reaching a broadening 
of the horizon as that which has so recently 
unified chemistry and physics. 

It is doubtful whether the importance of 
the unifying process which has been carried 
out so rapidly has been sufficiently realised 
by the majority of those interested in 
physico-chemical science, and attention 
may be directed to one aspect of the question 
which appears to be relevant. 

Whilst the present generation of students 
is acquiring an outlook very different 
from that prevalent a few decades ago^ 
our general organisation of teaching methods 
remains unchanged, llie student com- 
mences his training in natural philosophy 
by attending separate courses in inorganic 
and organic chemistry and in general 
physios, including heat, electricity and 
magnetism. But the reason for this early 
differentiation has now entirely vanished^ 
if indeed, it ever really existed ; all these' 
subjects have the same basis, namely the 
electronic constitution of matter and energy^ 
and it would seem more rational for the stu- 
dent of natural philosophy to cbmifience 
his training by a general course fbr the! 
purpose of elucidating the nmfihier in which 
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itU these specialised sections of the one large 
Object fit into the one great scheme. 
Students have frequently asked me how 
to reconcile the tenacity with which a 
oomplex molecule of an organic compound 
mtains the perfectly definite arrangement 
•of its component atoms with the view 
that an atom itself is but a minute nucleus 
^urroimded by a large planetary system of 
particles of negative electricity in rapid 
.gyration ; there is indeed a striking con- 
trast between the rigidity of molecular 
43 truoture evinced by organic compounds 
And the apparently flimsy nature of the 
rotating sub-atomic imits from which the 
whole wonderful edifice is built up. Our 
teaching methods require considerable ad- 
justment to make them fit the exigencies 
•of the modem scientific outlook. 

Probably 1 have said sufficient to make 
it clear that the outlook in chemistry is 
far broader than it was twenty-five years ago; 
we understand now the meaning of much 
that had been painfully deduced by genera- 
tions of careful observers of experimental 
facts. We may now proceed to enquire 
what we see in front of us as the result of 
i(;he wider outlook. 

All enquiring minds in science are accus- 
tomed to peer into the future in an attempt 
to discern the directions in which progress is 
possible ; himdreds of imaginative writers 
.have tried to foretell the effects upon hiunan 
.life which will accrue from coming advances 
in science. In this connexion I desire 
to submit one ruling principle, a principle 
which is admirably exemplified by the 
^directions of progress during the present 
.century and which appears to be as yet 
but ill recognised. The principle is that 
.all scientific prophesy which goes outside, 
what will obviously and logically result 
.from the normal and unsensjational' develop- 
ment of the existing scientific position is 
necessarily false. No one in 1900 ever 
.conceived anything so sublime and yet so 
fantastic as the achievements of the past 
•quarter of a century. 

P'ears are often expressed that humanity 
is being impoverished and that posterity 
will bo embarrassed by the rapidity with 
which our coal and petroleum resources are 
being consumed ; but it is reasonable to 
presume that dong before these potential 
supplies of energy have disappeared their 
•applications will have become obsoletOf 
WHlst every motive exists for employing 
*our present souroM of energy witih the maxi- 


mum efficiency we may safely leave pos.-; 
terity to look after itself with the aid of 
the scientific heritage with whidi it will be 
endowed. The desire to leave coal and 
petroleum for our successors to consume 
shows benevolence but appears no more 
rational than the action of our ancestors in, 
planting England with oaks after the 
Napoleonic wars so that we might not 
lack material for the building of battle-shipsji 

But whilst we cannot see far into the 
scientific future we can safely foretell 
certain immediate consequences of the posi- 
tion which chemical and physical science 
has so lately attained ; we are confident 
that the period, 1926-1950, will be as 
prolific of discoveries previously unimagined 
as was the period 1900-1924, and it is futile 
even to speculate concerning the entirely 
novel conceptions and discoveries which 
the next quarter of a centurj’’ will bring 
in natural philosophy. 

It may be taken for granted that the Bragg 
method for determining crystal structure, 
which is still in its infancy and not so far 
capable of dealing directly with the lighter 
elements, will provide a means for locating 
accurately all the atoms present in any 
molecular complex, either inorganic or 
organic. This must lead to a great develop- 
ment in our knowledge of chemical structure 
and should enable the relations between 
chemical constitution and physical properties i 
many of which have merely been studied 
empirically up to the present,^ to be discerned 
and stated with precision. Thus, it may 
bo expected that the exact relation between 
the molecular configuration of an optically 
active substance and its molecular rotatory 
power will be ascertained. 

Our present knowledge of atomic constitu* 
tion, with its inevitable developments wd 
its applications to the elucidation of valency, 
and the elaboration of purely physical 
methods for determining molecular constitu- 
tion, may be expected to throw light on 
an almost infinite number of points of 
detail in organic chemistry which are still 
obscure. We may expect to learn the cause 
of the great stability of the benzene ring, 
the basic principle underlyiri^ the tauto- 
merism exhibited by ethyl acetoacetate and 
its analogues,, the origin of colour in the 
quinones and why popper of atomic number 
29 refuses to form organo-metallic com- 
pounds whilst its followers in the series of 
the elem^ts^ namely, zinc, galHum, 
germanium,, arsenic,' saleniiim sflid bromine. 
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pi atomic numbers 80 to 35, all combine 
with methyl xi^icles. A quantitative 
ezplanatdon of the energy chimgeB which 
accompany diemical reactions is to be 
anticipated. An e3cposure of the mechanism 
attending chemical changes in general and 
of catalytic reactions in particular should 
1^ forthcoming; the importance of this 
latter in connexion with the chemical 
operations performed by living matter, as 
bearing upon the utilisation of energy at 
low potentials for synthetic purposes, can 
hardly be exaggerated. 

A myriad of other obscure questions, 
which the diemist has already carried 
nearly as far as his classical experimental 
methods will peimit but which are obviously 
open to further elucidation in the light of 
modem methods, will suggest themselves 
to the intelligent student of chemistry. 
A danger, indeed, exists that we may 
encroach on the domain of the imaginative 
writer of fiction by speculating on the 
new chemistry which is foreshadowed by 
Rutherford’s transmutation of the elen^nts 
by the' a-particle bombardment of the 
atomic nuclei and on the complications 
which will ensue when the several isotopes 
of many of the elements are available in 
quantity ; although it is often stated that 
the isotopic varieties of an element will 
never be isolated in such quantities as 
are necessary for chemical jwork yet it is 
difficult to believe that this state of affairs 
will long persist. It may be taken for 
granted that in due course the isotopic 
chlorines of atomic weights, 35 and 37, 
will be available in quantity. 

Up to the present, I have only discussed 
the change in the chemical outlook which 
has resulted from the superb achievements 
of modem physics, but another and very 
dissimilar factor has been simultaneously 
operative. Although the theoretical basis 
of modem chemistry is of a comparatively 
simple character, the mass of exact and 
detailed experimental material laboriously 
oolleoted and recorded during the last century 
has made every chemist a specialist ; each 
has ultimately been forced to settle down as 
a cultivator of one minute, patch of the 
vast obemical domain. A tendency towards 
individualism has thus been fostered.' If 
W||p look around, howfj^er, we see that a 
tdidenoy in a contrary Amotion has become 
operative, namely, towiuw oommjied action 
the purpose producing a definite mass 
elEect. The odiel*>tar colour indqiti^fum 


an illuminating example of this effect ; 
for many years past a large community 
of most competent chemical investigators 
have devoted themselves to the exploitation 
of the subject of dyestuffs in conjunction 
With similar bodies of industrial and com- 
' mercial experts. It cannot be denied that 
this co-operatiye effort has produced re- 
markable results ; not only has it, in a 
comparatively brief span of years, succeeded 
in dominating one of the oldest and most- 
conservative industries in the world, but it 
has extended its influence in many other 
directions. The coal-tar colour industry has,! 
in fact, made itself essential in the production 
' bf materials necessary to many other indus- 
tries, such as those of pharmacy and^photo- 
graphy ; whilst avowedly commercial in 
its aims, it has contributed much to the 
purely scientific development of organic 
chemistry. 

Something very similar has taken place 
in the electrical industries. Certain of the 
great research laboratories which form part 
of a number of electrical firms have made 
most valuable contributions to the science 
of pure physics ; they can afford a huge 
expenditure of money for scientific equip- 
ment and can attract the assistance of real 
leaders in contemporary science. 

In chemistry itself the advantages of 
collective effort towards the extension of 
industrial efficiency is not confined to the* 
coal-tar colour industiy'^ ; it is seen in the gas. 
industry and in the novel institution,, 
fostered by experience gained during the 
war, of research establishments each devoted 
to the development of* some specific large 
branch of manufacturing industry. But- 
if cheiiiical science is to carry its full respon- 
sibility in connexion with the amelioration 
of the conditions of life, far more must be 
done to ensure efficient team work in. 
developing the applications of chemistry 
to human interests. 

A few examples wrill illustrate this. The 
spirochaete of syphilis is susceptible ta 
treatment by certain organic arsenic com- 
- pounds ; knowing this, Ehrlich conceived 
'the idea of studying the therapeutic action, 
of a long series of such compoimds for the 
purpose of selecting the most suitable 
for the treatment of this disease. He 
ultimately, decided that one particular 
substance, the sp-oalled 606, was the most- 
. satisfetotory curative agent from amongst, 
the many which passed throu^ his hands. 
'Since Ehrlich’s day other organic arsenic: 
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compounds have been introduced for the 
treatment of this particular disease but all 
present certain disadvantages and possess 
certain limitations in efficiency. No think- 
ing person can doubt that if 10,000 com- 
poimds, all variously toxic to the spirochaete 
had been studied, one immeasurably 
superior to all the others as a curative agent 
would have been foimd ; this could have 
been ecsily done by team-work, and 
such a discovery would have repaid 
thousands of fold the original outlay on 
experimental work. A similar tale has to 
be told concerning sleeping' sickness ; Bayer 
205 seems to be useful but something much 
better would certainly have resulted from 
the examination of some scores of thousands 
of chemical substances. No such siiccess 
can be claimed in connexion with the foot 
and mouth disease, which has cost the 
countiy many millions of pounds during 
the last year, because team action has not 
been enlisted and consequently absolutely 
nothing is available for the treatment of 
this particular malady. A pressing need 
exists in this cmmtry for an organisation 
with the duty of drawing up schemes for 
the preparation of long series of related 
compounds of possible theraix^utic value, 
making the substances and subjecting them 
to pharmacological investigation. 

Let us take another instance. The com- 
mon and the noble metals have been for 
centuries the materials of staple industries in 
many parts of the world ; no one metal finds 
industrial applications in a state of purity 
but all are used as alloys with other metals. 
This being the case, and since none of the 
alloys in general use approaches perfection, 
it would have been anticipated that by this 
time wo should have been in possession of 
an elaborate scheme of experimental data 
which would provide exact information 
concerning the properties of every possible 
admixture of one particular metal with one 
or several other elements ; the scheme would, 
of course, be a very complicated one, 
but not nearly so complicated nor as diffi- 
cult and costly to work out as our present 
system of organic chemistry. 

In spite of much pioneer work by Sorby, 
Heycook and Neville and many others, 
no such scheme has been evolved ; the 
National Physical Labbratory is now just 
initiating an experimental investigation 
for the puipose of studying the alloys of 
pure iron and chromium and this if successful 
will be the first occasion on which the syste- 


matic study of alloys of pure iron with ano- 
ther pure metal has been undertaken. 

Much more might be said on the need for 
a broader outlook on the applications of 
chemistry to other sciences and to the 
arts and on the necessity for the detailed 
working out of large and comprehensive 
plans, involving much oxi>erimental work 
of a rather routine or roj^etitive nature, so 
as to provide the vast amount of precise data 
always essential to any application of 
chemistry to teclmical ends. Many cases 
in which valuable results would be thus 
achieved will occur to anyone familiar with 
chemical science and acquainted with its 
>)earings upon other branches of knowiedge. 

DISCUSSION. 

Tiik Chairman (Sir Herbert Jackson) said 
that the audience would agree with him that 
Sir William Pope had delivered a letdure of the 
first order. He had started by saying that this 
Society of long foundation was a proper place' in 
which to take stock of the state of our knowledge. 
The speaker thought that when the lecture came 
to be printed, and they had an opportunity of 
reading it, they would be indeed grateful to 
Sir William Pope for what was an extremely 
valuable stocsktaking survey. He had put 
shortly — taking less than an hour to do it — the 
recent and present position in a most illuminating 
and suggestive way. Naturally when he came 
to deal with earlier views on crystal structure, in 
discussing the many suggestions which to some 
extent foreshadowvd the results that had been 
obtained with X-rays, he omitted his own name ; 
but the learned societies before whom he brought 
his work knew what Sir William Pope had done 
on that subject. Then he had taken them through 
the wonderful and inspiring part of the story, the 
application of shorter and shorter wave lengths of 
radiation to the study of the structure of the atom. 
W^hen they thought of what had been done with 
the microscope, with the proper interpretation of the 
scattering of light, with the influence of short wave- 
lengths in the ultra-violet portion of the speotrum, 
and then with X-rays, they would realise what a 
wonderful part light had played in the whole subject, 
and now that they were beginning to see the work 
which had been done on the quantum theory of 
light they had every reason to believe that there 
would be a still larger part for light to play aiid 
more wonderful deductions to be drawn frenn its 
action. He often wondered whether the dedukitions 
of the old-time workers on the siibiecl|«Ql li|^t.weie 
quite so empirical as some supposed. Every day 
that brought farther discoveries made him feel 
mcne and more respect and admiration for thoee 
who went before them and the work they did;< 
Qretft men of science in different ages had thoaght 
alike, and they had only to take reeent ideas of 
light to reabso'' that with somelhing addf^d to. 
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Newton*! oorpnaovler theory they would get neer to 
the theory of the present time which had been dealt 
with in recent publioaticpp. Re did not desire 
to enlarge on 8ir William Pope*B lecture, and the 
best thing he could do at the moment was to 
interpret their feeling of gratitude to the leoturtff 
But he woukl like to point out what a very large 
field the lecturer had taken. Towards the end he 
spoke at some length on education and industry, 
although in the early part of his lecture he had 
dealt with theoretioal matters. This would be 
a truly valuable addition to the Trueman Wood 
Lectures. 

Mr. a. a. Campbell Swinton, F.R.S., in support- 
ing the vote of thanks proposed from the Chair, 
said that they had all listened to Sir William 
Pope with extraordinary interest. The speaker 
did not pretend to be a chemist, but no one 
could have listened to the lecture without getting 
a wonderful idea of the progress that had been made 
in chemical discovery during the last twenty-five 
years. Chemistry had always appeared to him 
— ^knowing very little about it — as a most difficult 
and complex subject. Perhaps it was becomir^ 
more simplified now that the real reasons for the 
different combinations and the atomic construction 
were being better understood. It was becoming mom 
a matter of arrangement at particles which anybody 
could follow, and less a juggling with figures which 
the chemist might understand but which were 
Greek to the layman. He did not wish to enlarge 
on the matter, he would merely endorse what the 
Chairman had said. 

The vote of thanks was accorded unanimously. 

Sib William Pope, in expressing bis acknow- 
ledgments, said that he felt with regard to 
the Chairman that he was treating him with the 
partiality with which an old friend was generally 
treated. He had been associated with Sir Herbert 
Jackson for very many years, and he could quite 
understand that he expressed himself in a particular- 
ly friendly way when he came to addressing them 
on a resolution of this kind. It bad been a great 
pleasure to him to come and talk about thesC 
things, and he hoped that some of the students 
•would have found matter of interest in what he 
he had said. 


LA VIE INDUSTRIELLE EN FRANCE. 

La Fabrioatiom or L*Ammobuque SYiraHAngtrs^ 
Par lb PbooAdA^ Habbr, a La Poudbxbxb 
Natiokalb db Touloosb. 

Une partle dela Pbudrerie de Toulouse, immense ; 
usine or66e pendanti^ goenw et inexploit^ depuie^ 
1019, dolt.Mie biedtM. elfAotte A hb fabrication de . 
rammonlaque le pfoo6d6 Haber. 

Cette oigApisBtk», qui etiolte d’lme loi vot6A,« 
eh a^4|wn^ apr^ de loeip dMmts an Barlemeoti!. 


o<mhe Vexploitatioin de Tusine A un ** Office National 
de I’Aaote.’* 

Les besoins de la France en engrais azotAs sont 
formes; on les estime A prAs de 2 millions de 
tonnes d’azote, ou 70 kilogr. par hectare cultivA. 
Or, les terres n*en recoivent guAre que 45 kilogr. 
par hectare, et c'est une des principales raisons de 
la mAdiocre rAcolte francaise de blA (15 quintaux 
A rheotare, en bonnes annAes), alors que la Belgique 
obtient jusqu’a 26 quintaux. 

Les procAdAs de prAparation des engrais azotAs 
synthAtiques sont nombreux ; quatre seulement 
sont utilisAs en France, c^nt trqLs par rindustrie 
privAe: le systAme franyais Claude, le systAme 
italien Casale, et la oyanamide caloique, fabriquAe 
dans cinq grandes usines hydro-Aleotriques des 
Alpes et des PyrAnAes. Le dernier est le procAdA 
Haber, originairement propriAtA de la Badische 
Anilin und Sodafabrik, d* Oppau fRhAnanie), avoo 
laquelle TEtat fran^ais a conolu un contrat lui 
garantissant la bonne marche de sa fabrication. 

Le projet primitif, de confier I'industrie privAe ‘ 
Texploitation de Tusine de Toulouse, n’a pas eu de 
suocAs, et la loi a prevu pour cela un Atablissement 
public placA sous TautoritA du MinistAre des 
Finances, et douA de Tautonomie financiAre ; 
il s*ocoupera de fabriquer et de vendre les engrais 
et produits azotAs ou leurs accessoires. En 
fait, le Conseil d*Administration de cet Office de 
l*Azote sera piesque entiArement composA de 
fonctionnaires supArieurs, et le contrdle parlemen- 
taire ne sera pratiquement assurA qu*en cas de 
dAfieit, A couvrir.par des crAdits foumis par TimpAt. 
Aussi a-t-on fait observer que cette concurrence 
faite par TEtat francais A Tindustrie privAe qui 
exploite d*autre8 procAdAs, est dangereuse pour 
celle-ci, que grAvent de nombreuses et lourdes 
taxes, en mAme temps qu*elle consacre une sorte 
de nouveau monopole d’Etat, au moment oh 
les monopoles existants sont reconnus fonotionner 
avec un rendement trAs mAdiocre. 

L’ Avion Breoubt du Raid Paris-Tokyo. 

On connait le voyage remarquable exAcutA par 
le Capitaine aviateur Pelletier d*OiBy et son 
mAcanioien Besin, de Paris A Tokyo, du 24 Avril 
au 9 Juin. Le but principal de cette entreprise 
Atait de montrer la possibilitA d'effeotuer un voyage 
extrAmement long, A travers des climate divers, 
avec le mAme appareil montA et entretenu en 
Atat de marche par les mAmes aviateurs pendant 
tout le parcours. 

L’ expArience a AtA partiouliArement probante, 
puisque les aviateurs ont AtA jusqu’A Shang-Hal 
avec. le mAme appareil, et qu*ils auraient attaint 
vraisemblement Tokyo sur leur avion, sans leur 
accident d’atterrissage sur un terrain de polo. Ils 
ne purent repartir que quelques jours aprAs, sur 
un avion vieux de 5 ans, avec lequel ils atteignirent 
enfin Tokyo. Ils avaient AtA de Paris A Shang-Hal 
en 92 heures de vol, couvrant ainsi 16,450 kilo- 
mAtres (10,225 miles), soit A la vitesse de 178 km. 

8 (111 miles) A Theure. Le voyage s'Atait fait 
en 13 Atapes, dont la |dus longue avait AtA de 
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2|000 kilcHiiMrM ( 1»848 miles) faitie en 11 Iieures. 
Le voyage oompl^ jusquA Tokyo, repr^nte tm 
parooaiB de 20,220 kiloniHres (12,664 miles). 

Cette ezp6dltian montre, non seulement le 
oourage et renduianoe des aviateurs, mais encore 
les bonnes qualit4s de I'ayion qui a servi jusqa^a 
Shang-Ha!. 0*est un appareil du type de s^rie 
Br^goet, bijdan k deux places, de construction 
m6tallique, sauf le revdtement des ailes qui est 
en toile, muni d’un moteur Lorraine-Bi^trich de 
400 H.P. plac4 k Tavant. L’envergure de 
Tappareil est de 16 metres (40 ft.) et sa longueur de 
9 metres (29( ft.), la surface totale portanto est de 
60 metres carr^s (638 sq. ft.). Le moteur est a 12 
oylindres en V, de 120 millimetres (4} in.) d'aiesage 
et 170 millimetres (6 11/16 in.) de course, pesant 
en ordre de marche 410 kilogrammes (904 lbs.) et 
toumant k 1700 tours ; il entrahie Theiice direote- 
ment. Deux bielles voisines atta'quent le memo 
maneton, de sorte que Tarbie vilebrequin ne 
com}x>rte que quatre paliers. L'allumage double 
est obtenu par deux magnetos k volet tournant, 
donnant 4 etinoelles par tour. 

Les soupapes sont en acier au chrome-tungstene. 
Les carburateurs sont k fonctionnement auto- 
matique ; ils comportent un correcteur altime- 
trique ; leurs corps sont rechauffes, pour eviter la 
formation de givre. ^Is sont alimentes par deux 
pompes volumetriques k debit automatiquement 
reglablo, k soufflet metallique evitant tout frotte- 
ment. 

La mise en route peut etre realises k partir de la 
place du pilote, apres injection prealable d’essence 
au moyen d’une pompe comprimant dans les 
oylindres un melange dose d'acetyiene et d'air, k 
travers des olapets speciaux. Ce melange est 
enflamme par une magneto de depart k main. 

La puissance du moteur correspond k environ 
18 H.P. par litre de cylindree. La consommation 
moyenne est d'environ 240 grammes d’essence et 
20 grammes d’huile par cheval-heure. 

Lc poids total de Tappareil, en ordre de marche, 
est de 2486 kgs. (6480 lbs.), avoc les deux aviateurs 
et tout le materiel. 

L'Essai DBS Agikbs aux Etingelles. 

Pour arriver k classer, sans perte de temps, les 
diverses categories d’aciers, et aussi pour les die- 
tinguer d’autres metaux ayant un aspect analogue, 
un prooede dont le principe etait dej4 connu, 
vient d'etre repris et mis au point par M. Pitois, 
Ingenieur en chef des Services techniques de 
TAeronautique. 

II est base sur I’examen methodique des etincelles 
que donne Taoier (ou la fonte) soumis k un meulage 
BUT la meule d'emeri. La forme et la coloration 
de oes etincelles, produites par Pairachement de 
partioules microsoopiques de metal que I’oxydation 
ports auasitdt k I’lnoandesoenoe, caraoteriaent tr^s 
bien la nuance du metal soumis k I’essai 

G'est le carbone de Paoier qui brhle ainsi, et par 
consequent la oombustiQn, done rinoandesoence, 
est d'autant plus intense que Paoier est plus 
aarbue. Les elements tels qt» le niolnl, le tungii^' 


tehe,' ete., agissent pour attenuer Peolat des 
etinoelles. 

Toutefois, oes varietes d'etinoelles sont difficile* 
ment peroeptibles k Poeil ; ' le prooede de M. Pitois 
est done oaraoterise par Pemploi d’un appareil 
photographique qui les enregistre et permet de les 
examiner, agrandies, avec tout le loislr voulu. Soii 
dispositif comprend une botte etanche oh Pon peut 
remplacer Pair par de Poxyghne, et k Pinterieur de 
laquelle toume une meule en emeri ; Peohantillon 
est presente k cette meule sous pression constante. 
Un appareil photographique avec objectif k grande 
ouverture prend des vues sur plaques extra-sensibles, 
et les gerbes d'etincelles y apparaissent nettement 
differenciees. 

Par example, los etincelles en fuseau, en fourche, 
en etoile simple, en etoile multibranche, en edate- 
ments multiples, en houppe, en epis, en ffeur, en 
bouquet de fleurs, caraoteriaent successivement 
lea aoiers extra-doux, doux, doux trempants, demi- 
doux, fortement demi-doux, demi-durs, fortement 
demi-durs et extra-durs. 

On remarque la distinction de la nuance douce 
trempante par Papparition de Petoile, qui marque 
la limite des aciers proprea k la cementation et 
k certaines utilisationa, notamment lorsqu’il 
a'agit de tdles, Pemploi oomme chemise k eau dans 
les moteurs d'avion. 

De mdme, aux etincelles, on voit tout de suite si 
line fonte griae, dont la caracteristique eat une 
gerbe rouge sombre k rarea edatements en halle- 
bardes, a une crohte blanche, dont la caracteristique 
est une gerbe brillante k edatements en fleurs de 
lya, et Pon evite ainsi bien des deteriorations 
d'outils. 

Enfin, pour les aoiers speciaux, M. Pitois a 
publie dea series de planches photographiques 
fixant egalexnent les oaraoteres principaux 
permettant de reconnaitre chaque oonstituant, et 
notamment le silicium, le nickel, le chrome, le 
tungstene et le manganese. 

La plupart des aoiers, qui dans Pair donnent des 
gerbes rouges, flambent dans Pozygene sous Paction 
do la meule, mais il en est qui n^istent, certains 
partiellement, d'autres totalement. La proportion 
et la frequence des edatements blanos renseignent 
immediatement sur le degre d'inoxydabilite a haute 
temperature de Paoier essaye; on a done 14 un 
nouveau critere extr6mement preoieux pour les 
aoiers k soupapes. 

L'BMFLOI de la CRLOItOPlOBlKa POUB kTOVFFBE 
LES Ck)GON8 DB VBBS A .SOIE. 

Les cocons de vers k sole doiveut 6tie etouffes 
pour tuer les chrysalides avant Pedosioii d^s 
papillons qui peroeraient les ooques eties rendxaieiit 
inutilisables. En Europe, on ophre Petouffage pw 
la ohaleur, mais il faut Aviter avec soin, aussi Iflen 
un exoes de ohaleur qui altdre la sole, qii'un deiaut 
de ohauffage qui he toe qu'nne partle des ohryudides 
et donne lieu k des deohi^ impbrtants. 

Le froid artiflciel sht cottteux ; ‘ les gaS tnertsi ott ; 
tdxiques tels qnb R, As, GO^, 80*, AsH*, e^, * 
seht iosuffitaM^ on altlEeht la 9 ^ 'Mais (m 
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vient 6b rpoonnattre, pur des essais que la 

ohlofoptorine, gas asphyxiant employ^ pendant la 
goem, se prto trds bien k r^touffage, et on pent 
pr^Toir que son emploi sera prteieuz pour les 
filateurs fm9ais, dont rindustrie est si importante 
et met en jeu des oapitaux de idns en plus grands* 
k mesure que la sole augments de valeur. 


AGRICULTURAL AND FOREST 
PRODUCTS OP CUBA. 

Acobrdki.q to the Report on the Economiu 
Conditions in. Ciiba by the Acting British Consul- 
General at Havana, the cattle-breeding industry of 
Cuba is probably the third in order of importance 
amongst Cuban industries* coming after the sugar 
and tobacco industries. The capital invested in 
cattle breeding is some $:150*000*000. 

Of the superficial area of some ‘ 01 million acres, 
roughly one-third is devoted to cattle-breeding* 
although in a somewhat primitive way. There is no 
particular cultivation of pastures except in certain 
places* chiefly in the provinces of Camaguey, Santa 
Claia and Otiente (Bayamo and Manzanillo). 

There are to-day some 4,fi()0,000 head of cattle 
in the Island. They are of very mixed breed ; 
Durham and Devonshire blood is visible in 
Camaguey and Oriente and Hereford in Santa 
Clara. After the War of Independence, when the 
industry was practically- destroyed, a great number 
of cattle for stud purposes were imported from 
Jamaica. In the province of Havana where dairy 
farming flourishes* the breeders favour Holstein and 
Jersey blood. 

A large number of animals nre still imported for 
stud purposes* almost all coming from the Southern 
States of the United States of America, as animals 
from these parts acclimatise thcmselve more 
readily. 

The health of cattle is good, though the feeding 
presents a problem, but breeders have planted 
large areas of guinea grass on the high lands and 
Parana grass on the low-lying swampy lands with 
. ood results. 

The general state of the industry is good and the 
prospects excellent. 

Some 8,^ 00 acres of land are now under henequen 
cultivation* but there remains at least 1,000,000 
acres suitable for this purpose. The largest 
company cultivating henequen and elaborating the 
fibre owns some 200 caballerias under cultivation, 
with headquarters in Matanaas. 

The annual, production of filne is estimated at 
ei^t million pounds weight* and the output of rope* 
cordage and string is in bulk about equal to the 
total production of fibre ; in addition^ to a con- 
slderai^e local coosumptioh it is largely exported. 
This industry is oapp^ of expansion* but it means 
the tyin -up of oaiflta.1 fos about four years before 
results eaii be obtained. 

Chrape fruU fa GufA^ and mom^ especially in the 
Isles of Pinei^ has beeii a ^ly food proposition, 
butthein uljpEyhas one Mck in the lart ten years^ 


and to-day there are only some 5*000 acres under 
cultivation in Cuba proper. 

The approximate yearly yield in C-ba is probably 
about 50,000 boxes* of which some 10*000 are 
exported to the United States of America. The 
London market takes about 26,000 crates per 
annum* but this could no doubt be increased. 
While the industry in Cuba proper is going back 
there are prospects of further developments in the 
Isle of Pines due to the more favourable climatic 
conditions. 

In the Isle of Pines there are about 2,500 acres 
under cultivation, and some two and half million 
dollars are invested — entirely American and 
Canadian capital. New York receives some 50 per 
cent, of the output, Cliicago 40 per cent., and 
other places in Canada and Europe the balance. 

In 1022 a total of 217,731 crates of grape fruit was ' 
shipped from the Isle. » 

Timben — ^About one-sixth of the area of Cuba 
can be termed forest land* and the brat of this is 
situated in the provinces of Camaguey and Oriente. 

The principal and most valuable Cuban woods 
are, in their order of importance : cedar, mahogany%;‘‘< 
and ** majagua (of the linden family). There are, 
however, many others, uses of which are restricted 
either by quality or quantity. 

The approximate annual consumption of timber 
is about 25,000*000 feet, valued at 82,300,000. 
Exports are about 4,000,000 feet annually, 75 per 
cent, of which is mahogany, 20 per cent, cedar 
and the rest “ majagua ’* and other woods. The 
annual value of timber exported is about $300,000. 
About 80 prr cent, of the export is to the United 
States of America and 20 per cent, to Europe. 

The cultivation of coffee, formerly a valuable 
Cuban industry, with headquarters in Oriente 
province, has been steadily decreasing for a number 
of years, and finds itself at present in a very grave 
condition, so grav.^ indeed that aboub two-thirds 
of the producers are inclined to abandon the 
cultivation. The reasons underlying this state of 
affairs are, according to the producers, the entire 
l^k of Government support, the lugh rate of 
interest clmrged on loans, viz., from 1 per cent, to 
5 per cent, monthly, and the shyness of capital. 
Two measures which have been recommended are : 
(1) An educational campaign directed towards 
better methods of cultivation ; j[2) a Government 
loan to the Association of Coffee Producers of not 
less than $200,000 from which that Association can 
make loans to the producers of three years* dura- 
tion at a rate of interest not exceeding 0 per cent, 
per annum. 


MEETING OF THE SOCIETY. 


Dominions and Colonies Section. 

Thubsday* July 24* at 4.30 o'clock : — 
M. Fbanok* late Colonial Minister of the 
Belg^ Government* *^l^cent Develop- 
ments in the Belgian Congo.*’ • 
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NOTICES. 


NEXT WEEK. 

Thursday, July 24th, at 4.30 o’clock 
(Dominions and Colonies Section.) M. 
Franck, late Colonial Minister of the Belgian 
Government, “ Recent Developments in 
the Belgian CJongo.” The Hon. W. 
Obmsby-Gobe, M.P., will preside. 


the control and supervision of the London 
County Council Education Committee, is 
only counted as one Centre, though it includes 
entries from nearly 200 Evening Institutes, 
Polytechnics, Proprietary Schools, etc. 


PROCEEDINGS OF THE SOCIETY. 


TWENTY-PIRST ORDINARY MEETING. 


Wednesday, May 14th, 1924. 


EXAMINATIONS. 

The number of papers worked at the 
Society’s Examinations this year is 67,280. 
This constitutes a record, and is an increase 
of 2,762 over the total for 1923, when the 
number was 64,618. For the first examina- 
tion, held in April, the papers worked num- 
bered 26,778, as against 21,288 in the corres- 
ponding examination lost year. For the 
May- June series the papers worked num- 
bered 41,602. For the second examination 
last year, the number was 43,230. In the 
Advanced Stage, the total for both examina- 
tions is 8,419 compared with 8,688 last year. 
In the Intermediate Stage the totals are 
23,762 in 1924, and 23,132 in 1923. The 
figures for the Elementary Stage are 36,099 
this year, and 32,698 last year. 

The principal subjects taken and the 
number of papers worked in each were ; — 
Book-keeping, 20,410; Shorthand, 13,623; 
Arithmetic, 7,466; Typewriting, 6,476; 
English, 6,691 ; French, 4,808 ; Theory and 
Practice of Commerce, 1,040; Commercial 
and Company Law, 740; Accounting, 621. 

The examinations were held in most of 
the principal cities and towns of Great 
Britain and Ireland, and in nearly all 
cases were conducted and supervised by 
the Local Education Authorities. 

There were. 363 Centres for the April 
Examinatioijs, and they were held at 345 
Centres in May-June. The County of 
London, where the Examinations are under 


Mr. Ernest Poland, Vice-President of the 
London Fur Trade Association, in the chair. 

The Chairman, in introducing the lecturer, said 
Mr. Ingrams had for many years been associated 
with the celebrated Hudson Bay Company, and 
no one could have been selected who was better 
able to deal with the subject. 

The paper read was: — 

FURS AND THE FUR TRADE. 

By F. C. Ingrams, 

President of the London Fur Trade 

Association. * 

We should not be wrong in saying that 
the fur trade is perhaps the oldest trade 
in the world, as it probably dates from the 
Bronze Age, when barter at least took place 
in articles which exceeded the personal 
needs of the producers. In any case, the 
necessity to our remote ancestors of wearing 
skins of animals for their fiirst primitive 
garments originated at a still more distant 
period. The first traces of the use of skins 
as clothing are to be foimd in the PalaSeoUthio 
or Early Stone Age. From deposits of thit 
age, flint implements which were used as 
scrapers for preparing skins have been 
found. Here is one foimd in Essex a few 
months since, and here is one from the 
Arctic regions which I brought hoifle two 
years ago. In the Neolithic or Later Stone^. 
Age, we And these implements much im- 
proved, besides needles of bone for sewing 
the skins together into clothing, the thread 
for this purpose being made from iinewa. 
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Amcmgst other animals 6i which remains 
have been found belonging to this latter 
period are those of bear, badger, wolves, 
pine stone martens, foxes, otters, beavers, 
polecats and wildcats. In the Bronze Age 
skins were extensively used for garments, 
though traces of woollen and linen fabrics 
of that period have also been found. 

It is uncertain, however, whether the 
finer sorts of furs were utilised until the 
barbarous Northern tribes became more 
civilised and a demand arose for objects of 
adornment. 

Almost the fi^t notices of importance of a 
traffic in furs are those referring to the 
Scythians, the inhabitants of the modem 
Russia, whose commerce is stated by 
Herodotus in the 6th century B.C. to have 
consisted principally of peltry, a com- 
modity in which they had long traded. 

The Greeks and Romans do not appear 
at first to have worn furs, even as an article 
of luxury, though CsBsar, and later Sallust 
and Tacitus, relate that the German tribes 
were clad in skins, which were deemed 
a badge of barbarism ; and it was not imtil. 
the ,3rd century of our era that a taste for 
this mode of adornment began to be ac- 
quired by the Romans from their contact 
with the Northern people. The invasion 
of Italy by Gothic nations at the end of the 
5th century, and the rule at Rome of a 
Gothic king a short time later, had the 
effect of further introducing amongst the 
Romans the custom of wearing furs, thus 
giving rise to the first fur trade from the 
North with South European civilisation. 

The Black Sea trade, though of im- 
portance in earlier times, received con- 
siderable impetus after the building and 
dedication of Constantinople by the 
Emperor Constantine in 330 A.D., and 
amongst the articles of commerce, furs 
found their way to this city, which was 
shortly to rise to great prosperity. 

A fur trade of importance was carried on 
from Russia by Norse and Danish traders, 
by way of the Baltic and North Seas in 
the 8th and 9th centuries. It is at the latter 
period that we hear of expensive fura being 
worn at the Court of Charlemagne and of 
ermine being known in England. Jn the 
9th eentury the Muscovite (or Russians) 
were enga^ . in an important traffic in 
|)eltry. from the North to Constantinople, 
then the great .em^riqm for European 
commerce, the trade 'g£bwmg volume 
in the following, century as the demands of 


Western Europe increased, whilst the 
Northern commerce with Germany de- 
veloped in like manner. 

After the beginning of the Crusades in 
1096, intercourse between East and West 
increased and exercised an important in- 
fluence on commerce generally, especially in 
articles of luxury, and the appreciation of 
furs for ( adornment was now greatly 
augmented. The upheaval in the political 
world considerably affected the fur trade 
of the Norsemen and Danes with Russia, 
and as a result, the Italians, both Venetians 
and Genoese, whose commerce had been 
slowly gaining strength during the two 
preceding centuries, secured a strong, 
position in the trade from, the East. 
Constantinople rapidly declined in im- 
portance as a commercial centre, goods from 
the Black Sea ports only passing through 
that city on their way to the marts of Genoa 
and Venice. By the 12th century furs had 
begun to be used to a still greater extent, 
though the finer and more valuable sorts 
were chiefly confined to royalty and persons 
of high rank, and restrictions were made 
in their use, at least amongst the clergy. 
Furriers are now heard of in increasing 
numbers, and associations or guilds were 
formed for the proper regulation of the 
trade. The Zunft of Kurschner (Guild of 
Furriers) at Quedlinburg in 1134 is probably 
the oldest, Rouen (1160) being second 
and Florence (1197) third. 

The fur trade in Europe experienced a 
further expansion in the 13th century, 
records and chronicles 'showing the wide- 
spread extent to which the use of furs 
had then attained. From a very early 
date German merchants established them- 
selves in London, and later others from 
the Northern towns of Germany were 
granted privileges of trading at Bergen 
(in Norway) at Novgorod (in Russia) and 
many towns in Flanders, Germany and 
Russia. These traders were the predecessors 
of the great Hanseatic League, which from 
about the year 1280 began to build up its 
immense commerce of the North. This 
trade consisted largely of furs, which were 
exported from Novgorod and other places 
in the interior of Russia, through the 
Baltic ports to towns in Germany, Eng^d 
and Flanders, the chief emporia being at 
Novgorod, Inbeck, Cologne, Brunswick, 
Dantzic, Bergen, Bruges and London. 

During the two succeeding centuries 
(14th and 16th) the vog^ became more and 
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more aecentuated, all classes wearing furs 
according to their means, while prices ad- 
vanced in sympathy with the demand. So 
great was the indulgence in the use of these 
and other objects of luxury during this 
period, that a succession of sumptuary laws 
were passed in nearly every country of 
Europe with the object of checking ex- 
travagance, but in most cases ¥nth little 
or no effect. The trade was now at its zen- 
ith and supplies from Russia, Scandinavia, 
Germany, etc., reached a very large total. 
Gviilda of furriers were established in nearly 
every town of importance in Germany, 
France, Flanders, England : and Italy : 
the Berlin Guild wcus fotmded in 1280, the 
Skinners* Company of London received its 
charter in 1327, and that of Paris, about 
1395, though in each of these cities the 
industry had been established long prior 
to these dates. Fairs formed an important 
medium for the distribution of peltry, and 
were attended by merchants and furriers 
from all parts ; the most notable fairs in 
the Middle Ages were those at various 
towns in Champagne and Brie in France, 
where both Germans and Italians brought 
their furs for sale at Paris and Bruges, 
St. Botolph (Boston), Winchester, St. Ives, 
Stamford and St. Edmimd in England. 
Bruges and Antwerp were at this time the 
principal entrepots in the North of Europe 
for foreign produce, but by the beginning 
of the 16th century, the trade of Bruges had 
declined in favour of Antwerp, which in 
Elizabeth's time was known as the principal 
market for furs from all parts. 

The principal furs of the better class in 
use in the Middle Ages were European 
marten, Russian sable, ermine, lettice, 
otter, budge, beaver and squirrel, of which 
latter there was an enormous consumption 
in its various forms and under different 
names (some of which were Bis, Gris, Vair, 
Gros Vair, Miniver, Calabre, Cristigrey, 
Polayne, Ruskyn, Popel and Strandling) : 
of the commoner class, cat, coney, lamb, 
fitch and fox : foynes. Genet, Lucerne and 
mink do not ma^ their appearance until 
about the 16th century. 

The following list of explanations of some 
of the names of furs -in the Middle Ages 
and early modem times may be of 
interest :• — 

Obsoudtb Names of Fubs. 

Lettice^ The white fur of the snow weasel 
of North Russia : still used in smaH 


quantities as a cheaper sort of ermine ; 
the tail is smaller than that of the ermine 
and has no black tip. 

Budge, Black, and sometimes white, 
lambskin : originally from Bougie in North 
Africa, but afterwards used to designate 
any of the more valuable and curly sorts 
of foreign lambs. 

PampUion, Lambskin from Pampeluna 
in Spain, probably identical with ** Budge 
of Navarre ’* in the Customs Accoimts. 

Bis. The fur of the back of the Siberian 
squirrel in its winter coat and in its best 
or dark grey colouring. 

Oris. The same, but of ordinary grey 
colour : also used as a general term for the 
grey back of the squirrel. 

Popel. Squirrel fur in spring, but not of 
a pure grey colour. 

Buskin. The same in summer time and 
of quite a reddish hue. 

Strandling. Squirrel fur in its autumn 
coat, tinged with red. 

Polaythe. Squirrel fur from Poland, the 
grey of the back a very dark shade. 

Calabre. Squirrel skins from Calabria 
of a very dark grey or black, but poor in 
quality : the name was used very much later 
by the British Customs as a comprehensive 
term for Siberian squirrel. 

Fatr. A general name for the whole skin 
of the Siberian squirrel, both grey back 
and white belly together and generally when 
manufactured into linings. 

Oros-Vair. Really the same, but used 
to distinguish it from Miniver (Menu-vair). 

Miniver (French, menuvair). The under 
part of the squirrel, with part of the grey 
sides remaining — the same as the present 
squirrel lock-lining. The name has for 
some time lost its former signification and is 
now represented by ermine, with spots of 
black fur. 

Pared miniver or puree was the term used 
when the grey sides had been removed, 
leaving only the white belly. 

Foynes. The fur now known as stone 
marten. 

Lucerne. Lynx fur, only the underneath 
part of which was generally ' used, being 
whitish with irregular dark spots. 

John Cabot, a native of Vemce, at the 
expense of certain Bristol mercha^ dis- 
covered America in 1497. Frobisher, Button, 
Fox and Hudson had in their attempts to 
find a north-west passage to India and eo 
circumvent the monopoly of trading in 
the Ptusific gran^ to the East* India 
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Company, had each sucoeeded in discovering 
new lan^ which bear their names. 

It was these discoveries that gave title to 
the Government by whose subjects or by 
whose authority they were made, which 
title might be consummated by possession. 

In 1663 the organisation of the Russia 
Company took place \mder the title of 
** The Mysterie and Companie of the 
Merchants’ Adventurers ” for the discoverie 
of regions, dominions, islands and places 
unknown. The Right Worshipful Master 
Sebastian Cabot was appointed Governor 
of the Compipiy, which was the first of 
the great English joint-stock companies 
for foreign trade. 

King Edward VI. interested himself in 
this adventure and entrusted Richard 
Chancellor, who was appointed to the 
command of the expedition, comprising 
three ships, with letters to the Kings, 
Princes and other Potentates inhabiting 
Uie north east parts of the world. 

Chancellor discovered the Bay of St. 
Nicholas and delivered the letters from 
the English King to the Emperor of Russia, 
Ivan Vasilowich. 

These letters were acknowledged from 
Moscow in the second moneth of February 
in the yeare 7060 (old calendar) and sent 
to King Edward in 1664. As a result of 
this voyage and discoverie of Russia by 
Chanceler, King Philipe and Queene Marie 
granted the Russia Company a Charter of 
trade and a fellowship in Commimaltie with 
a Governor, Consuls and Assistants. Thus 
our trade with Russia was commenced, but 
the Company’s methods of finance were 
faulty and there were several reconstructions 
— its concessions were annulled in 1646, 
but the fellowship continues to the present 
day. 

The trade opened up between England 
and Russia had an injurious effect on the 
Hanseatic League, whose methods were 
oftensive to the Emperor of Russia. Their 
privileges in England had been greatly 
modified, but when the Emperor Rudolph 
ordered the factories of the English Merchant 
Adventurers in Germany to be closed. Queen 
Elizabeth in 1698 directed the Lord Mayor 
of London to close the house occupied by 
the Mg^hants of the Steelyard. It may be 
of interest to note that the site of the steel- 
yard is where Caxmon Street Station now 
stands. 

There is little dotiM thsEt (Siberia’s vast 
wealth in s^hle and other furs had for a 


long period excited the cupidity of the 
Russians, but the conquest of that country 
was not commenced till 'the reign of Ivan 
the Terrible in 1680. From that time various 
expeditions were sent from Russia, during 
most of which large quantities of valuable 
furs were obtained, and from the period 
when the whole country came into Uie 
possession of the Russians, considerable 
trade developed and though affected by the 
Great War, exists to the present day. 

The discovery of the mainland of North 
America by John Cabot in 1497 led to the 
gradual opening up of an entirely new 
source of supply for the fur trade, and, as 
the years went on, to a complete revolution 
in this important branch qf commerce. 
Long before the earliest fur trading com- 
panies were formed, Newfoundland fisher- 
men bartered peltry with the natives. 
Gomez in 1624, from the mouth of the St. 
Lawrence, and J. Cartier in 1634, from 
Newfoundland, both brought back furs 
with them to Europe. From this time 
onwards, an irregular though increasing 
traffic was conducted, chiefiy by French 
trculers, and in the latter years of the same 
century assumed dimensions of importance, 
though still only a coasting trade. In 1699, 
the ^st monopoly was granted to Chauvin, 
who for three years enjoyed large profits, 
and from 1602, other companies of increasing 
power succeeded to these rights, none of 
them lasting any length of time on accoimt 
of the continued complaints of those ex- 
cluded from the trade and of the want of 
any proper attempts at colonisation. 

Ih the meantime, foreign vessels began 
to take a share in the commerce ; the Dutch 
appeared in the St. Lawrence and robbed 
the French of their furs. The latter, however, 
continued to carry on a lucrative business 
in spite of opposition. The English 
Virginia Company (created in 1606-9) also 
began to press upon the French trade from 
the south, whilst from New Amsterdam 
(founded in 1614) large quantities of beaver 
were shipped to Holland. The French in 
Canada still went on trading under the 
domination of Company after Company, 
imder De Monts, Champlain, Montmorency, 
Caen and others. In 1621, the Dutch 
West India Company was formed and, 
devoting itself to the fur trade, sent home 
numbers of skins of all sorts, chiefly of 
beaver, which was the principal fur in the 
early days of this commerce. A Scottish 
and English company was organised in 
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1628-9 for fur trading in the St. Lawrence, 
at the time of the war between England 
and France, leading to seizure of French 
vessels, raids on settlements and finally, 
after the fall of Quebec, to the capture of 
the entire St. Lawrence trade. A few years 
later, on the restbration of peace, restitution 
had to be made to the French, though in 
the meantime their rivals had enjoyed the 
whole profits from this region. ** La Com- 
pagnie des Cent Assoces ’* was granted a 
charter by Richelieu in 1627, but their trade 
in furs was in a short time entirely ap- 
propriated by the Dutch and other foreigners. 
La Compagnie exercised control over New 
France imtil 1663, when it was ceded to the 
Crown, and ** La Compagnie des Indes 
Occidentales ” was granted a Charter for 
the Prosecution of the fur trade in 1664, 
but the country was finally taken under the 
control of the French Kng, resulting in 
rapid progress in colonisation and trade. 

In 1664 King Charles granted the territory 
of New Amsterdam, now comprised in the 
States of New York, New Jersey and 
Delaware to his brother, the Duke of York, 
who wrested it from the Dutch, and the 
fur trade fell into English hands. 

Perhaps, however, the most important 
factor for the British Empire arising out of 
the fur trade was the granting of the charter 
by King Charles II. on the 2nd May, 1670, 
to Prince Rupert and his associates for 
incorporating the Hudson’s Bay Co. for the 
purpose of, among other things, the 
discovery of a New Passage into the South 
Sea and for the finding of some trade in furs. 

The events that led up to the granting of 
the charter deserve to be more fully dealt 
with than is possible in a paper of this 
kind, but as these events secured to the 
British Empire that vast and loyal Dominion 
of Canada, and the granary of the Empire, 
I am impelled to mention it, however 
briefly. 

In 1658, two Frenchmen named Radissofi 
and Grose.lliers, who were in the employ 
of La Compagnie des Cent Assoces became 
dissatisfied with the limitations of their 
prospects and commenced trading for their 
own account without the permission of the 
Governor. On their return to Quebec 
Groselliers was imprisoned and the partners 
were fined £10,000. On 'his release, they 
crossed to France to seek restitution and 
to obtoin support for a voyage to Hudson 
Bay. Having failed in both these objects, 
they eventually, through the influence of 


Sir George Cartwright, one of the Roya 
Ambassadors in America, obtained an 
interview with King Charles in 1666 and 
the support of Prince Rupert. 

In 1667 the First Stock Book of the 
Hudson’s Bay Company records that sub- 
stantial sums'of money had been provided 
for the adventure by such men as Prince 
Rupert, the Duke of Albemarle, the Eaxl 
of Arlington, Earl Craven and others, and, in 
1668, two vessels, the “ Eaglet *’ and “ Non- 
such” sailed for Hudson Bay. The ” Eaglet ** 
failed in her attempt, but the ” Nonsuch ” 
sailed through Hudson Bay to James’s 
Bay and established a post at the mouth 
of Rupert’s River, and in 1669 returned to 
England with a cargo of furs. On the success 
of this voyage, those who had supported the 
enterprise applied for a Royal Charter, 
which, as already stated, was granted an 
the 2nd May, 1670, to the Governor and 
Company of Adventurers of England, trading 
with Hudson Bay. 

The first few cargoes of furs were sold 
privately, but on the 24th January, 1671, 
the first public sale of furs was hold by the 
Company in London at Garraway’s Coffee 
House. The minutes of the meeting referring 
to the sale ordered : — ” That the substance 
” of the preamble to the Publick Sale 
” which is to be to-morrow be that the 
” quantity of Beaver to be sold is divided 
”into 27 Lots of about 100 lbs. to a Lot, 
“ the price 7s. per lb. to advance two-pence, 
” to pay at a month, and not to take away 

the goods before payment bo made 
” and that but 3,000 lbs. or thereabouts of 
” Beaver more is to be sold by the Company 
” and that not before May next.” 

From that date down to 1914-15, when 
there was a slight interruption owing to 
the Great War, the Hudson’s Bay Company 
have sold their collections of furs in London 
by public auction and have been in a Urge 
measure instrumental in maintaining London 
as the centre of this important entrepdt 
trade, the quality and handling of the 
offerings being such as to' command the 
attention of the fur trade of the world. 

The Company was not considered enter- 
prising in exploring the interior, but the 
chief reason for this apparent neglect was 
that during the long traverse from the 
hunting grounds to the trading posts in 
the spring, when the fur is of inferior 
quality 6nd the animals rear their youfig,. 
the Indians were compelled to suspend hunt* 
ing operations. 
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During the early years of the Hudson's 
Bay Co.'s venture, new French trading 
companies followed each other in endeavour- 
ing to secure to themselves the fur trade of 
Canada and Louisiana, viz., the “ Compagnie 
de I’Arcadie ” (or “du Castor") founded 
in 1683, " de la Louisiana " (or 
" d’Occident ") 1684, "du Mississippi" 

(1684), the new "Compagnie du Canada" 
(or "de la Nouvelle France ") 1706, (which 
.surrendered its headquarters at Quebec to 
the Hudson’s Bay Company at the Treaty 
of Utrecht in 1713) and the Cie. des Indes. 
In 1717, the ^ " Compagnie d'Occident " 
was joined with the "Compagnie des 
Indes " and the latter in turn absorbed 
in 1719 various other French colonial 
companies, but the enormous imdertaking 
collapsed in 1721, though the company was 
reconstructed and continued its fur trade. 
Beaver was the principal article of export 
of most of these compcuiies, but other furs 
formed a substantial part. The goods were 
shipped to French ports, chiefly to La 
Rochelle, and in 1743 the quantities were 
still very considerable. The French fur 
trade in Canada after the cession of the 
country to England, in 1763, gradually 
became merged in the North-West Company 
from Montreal. In the course of its early 
struggles with the French in Canada and 
later with the North-West Company of 
Montreal, the Hudson’s Bay Company’s 
trade in furs experienced very uneven 
fortunes, but after the amalgamation with 
the latter company, in 1821, a peaceful 
and prosperous trcide was developed a^d 
large shipments of furs made to London. 

In March, 1778, about 300 years after 
Columbus discovered' America in 1492, 
Capt. Cook, in command of a Royal Ex- 
ploring Ex^dition with the " Resolution " 
and the "Discovery ’* discovered Oregon, 
where the natives were dressed in long 
robes of sea otter skins. These were traded 
for pieces of metal, but after exploring in 
the North, Capt. Cook proceeded to the 
Asiatic side, Where, being no longer in need 
of warm clothing, the sailors traded their 
fiirs with Russian fur traders in Kamschatka. 

These beautiful pelts which are now so 
rare used in the early days to realise less 
than the land otter, which is about half the 
size and has about one-third the depth of 
fur. ' 

Chief .Factox^afteNhuKib Shr James — 
Doug^ coniQienoed thb construction of 
Fort Victoria, ^Vancouver J^Jland, in 1848, 


a few years after the Eng^sh navigator, 
Gborge Vancouver, had circumnavigated 
the island. For many years the company, 
by means of the fcunous steamer " Beaver," 
traded with the natives along the British 
Columbian Coast. The " Beaver " was built 
for the Hudson’s Bay Company, and was 
the first steamer to cross from ^e Atlantic 
to the Pacific. 

On the settlement of the International 
boundary Oregon and Washington were 
ceded to America and the 49 parallel of 
latitude was culopted for the boundary line, 
but access to the sea was retained by why 
of the Columbia River. 

The fur trade of the Missouri Valley, 
though originating under the l^rench early 
in the 18th century, never developed to any 
great extent until after Louisiana came into 
the hands of the United States, and it was 
largely the result of the expeditions by Lewis 
and Clark via the Missouri and Rocky 
Mountains across the continent to the 
Pacific, in 1804-6, and that of Pike at about 
the same period from St. Louis up to the 
Mississippi, which really opened up this 
fresh field of operations for the fur trade. 
In 1808, the Missouri Fur Company was 
founded and rose to some importance under 
Manuel Lisa, li was reorganised in 1812, 
but became extinct about 1830. In the 
same year that the last-mentioned company 
came into existence, the well-known 
American Fur Company of New York was 
organised by John Jacob Astor, a native of 
Germany. Practically the whole control 
was in his own hands and it was due to 
his enormous energy and great business 
acumen that its affairs rose to such gigantic 
proportions, Astor eventually crushing all 
opposition or buying up his competitors. 
The company made many enemies, whilst 
its methods were at times open to much 
criticism. One of its chief rivals, the Rocky 
Mountain Fur . Company, was initiated by 
A^ey in 1822 and succeeded in establishing 
a considerable trade in the West, but the 
\mdertaking was dissolved in 1834, through 
inability to stand against its formidable 
opponent. The Pacific Fur Company,, 
which commenced traide in 1810, was actually 
only the American Vut Company under a 
different name for the purpose of conducting 
the Western trade. The following year 
saw the foimdation of Astoria at the mouth 
of Columbia River on the Pacific under tbe 
auspices of Astor’s Company, but the post 
never succeeded and waa sold to the North- 



Juty tB, ion. 


JOX7BNAL OF THE ROYAL SOCtETY OF ARTS. 


6 ^ 


West Company of Canada three years 
later, during the second American War 
with Great Britain, the name Fort Astoria 
being changed to Fort George. The Columbia 
Company was another enterprise of im- 
portance, formed in opposition to the 
American Fur Company, but after five 
years’ trade was united to the latter. StiU 
another combination of traders, the 
Mackinow Company, established by the 
British for operation in the United States, 
was also bought up by Astor and others in 
1811 and re-named the South West Company, 
in contradistinction to the North West 
Company. The South West Company and 
the Pacific Fur Company were practically 
ruined by the war of 1812-14, and two years 
later, after the exclusion of foreign traders 
from the fur trade of the United States, 
the American Fur Company took over the 
interests of both these concerns. A few 
years afterwards, the latter was recon- 
structed, one portion operating from New 
York and the other from St. Louis, which 
had been since 1807 the real centre of t^e 
Trans -Mississippi fur trade. Astor, after 
having amassed an immense fortune, retired 
in 1834 from the company in which he had 
taken a leading part for so many years. 
He foresaw the inevitable fall in the price 
of beaver, caused by the substitution of 
silk for fur in the manufacture of hats, and 
it was only a short time afterwards that 
the great collapse in price took place. 
On Astor’s retirement, the Northern depart- 
ment of the American Fur Company wcm 
sold to a company with Ramsay Crooks as 
predominant partner and the Western (St. 
Louis) Department to Pratte, Chauteau 
and Cie. of that city, though the name of 
the American Fur Company was still used. 
In the same year, the l^cky Mountain Fur 
Company was absorbed in the latter under- 
taking. 

The Russian trade in furs from Alaska 
had its origin from the time when, following 
on the discoveries of Vitus Behring in 1728, 
a Dane who entered the Russian Navy 
was appointed by the Empress Catherine 
to command an Expedition of discovery 
in North East Asia ; further exploring ex- 
•peditions of his returned with considerable 
numbers of fur seal, sea otter and fox skins 
from the islands of Behring Sea. From 
1748 until nearly the beginning of the 19th 
century, vessels were sent out from time 
to time, chiefly from Kamschatka for trade 
with the Aleutian and other islands, but it 


was towards the end of the 18th century 
before any great development of the fur 
trade took place in these regions. About 
this time, the Russian merchant, Skelikoff, 
with whom Baranofl was shortly afterwards 
associated, made considerable progress in 
opening up trade and the former's company 
met with a good measure of success. In 
the year 1790 the Russian -American 
Company, which, with heculquarters at St. 
Petersburg, arose from the amalgamation 
of Skelikoff *s and other companies, received 
its charter from the Emperor Paul, obtaining 
a monopoly of trade and exclusive right of 
territory in the new Russian possessions in 
Alaska and the islcmds of the North Pacific 
in addition to Kamschatka. The Emperor 
himself, besides nobles and Government 
officials, became shareholders of the com- 
pany, so great w'as the interest shown in 
the undertaking. Baranoff was for many 
years the leader in the subsequent operations. 
In 1839 the Hudson’s Bay Company leewed 
South Eastern Alaska from the Russian 
America Company fora term of years. The 
lease was granted because the company had 
secured the most strategic fur trade 
trosiiions and the Russians were anxious to 
checkmate the Hudson’s Bay Company. To 
this end they built a line of blockhouses, 
one of which still remains at ^t. Michael. 

Permanent settlements and trading ports 
or forts were established both on the Aleutian 
and Pribilof Islands and on the mainlanda, 
resulting in a valuable trade being built up, 
principally in the furs of Alaska and the 
Aleutian Islands. These consisted of sea 
and land otters, beavers, foxes (red,, cross, 
silver, blue and white) martens, minks, 
black and brown bears, wolverines, lynxes : 
and, in addition, fur seals from the Pribiloff 
and Commander Islands. Further supplies 
of furs were obtained by the company from 
Kamschatka and all were shipped to Russia 
or to China, via Siberian ports and Viatka. 

Since the discovery of the Commander 
Islands in 1741 and of the Pribilof Islands 
in 1786, the sidns of fur seals had been 
secured by various Russian trading compa- 
nies, without any discrimination As to 
economy or method in tdking. Large 
quantities taken in the Pribilof ' Islands 
had accumulated in 1803, and as the 
Russians were unable to dispose of 
such numbers before the skins began to rot; 
it is said that of 800,000, 700,000., were 
thrown into the sea. The use of salt for 
preserving the pelts was not' practised 
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until 1808, although this method had 
been employed long before in the fur seal 
fisheries of the Southern Seas. The skins 
were despatched mostly via Okhotsk to 
Viatka on the Chinese border, where they 
were bartered for tea and other Chinese 
produce. In 1806, killing was stopped for 
five years with beneficial results, and from 
1820 to 1867, the average quantity of 
skins shipped annually from the Pribilof 
Islands to England, the United States and 
China was 42,000. The transfer of Alaska 
and the Seal Islands by Russia to the 
United States ib, 1867 ended the monopoly 
of the Russian-American Company. In 
1870, a twenty years* lease of the Pribilof 
Islands was granted to the Alaska Com- 
mercial Company of San Francisco, who 
were allowed to take 100,000 skins annually, 
this company xmder a different name in 
the following year securing from Russia 
the right to take seals from the Commander 
Islands for a similar period, up to the number 
of 40,000 to 60,000 skins annually. In 1890, 
the new North American Commercial 
Company of San Francisco, succeeded to 
the next twenty years' lease of the Pribilof 
Islands, whilst the Russian Sealskin Com- 
pany of St. Petersburg in 1891 obtained 
the fresh ten years* contract for the Com- 
mander Islands, which was renewed for a 
like period in 1901. On the expiry of the 
Pribilof Islands lease, in 1910, the United 
States Government themselves took over 
the control of the seal herd. Owing to the 
destruction of female seals at sea on their 
way to and from the breeding grounds on 
the islands by schooners from Victoria, 
San Frcmcisco, etc., beginning in about 
1870 and rapidly increasing down to 1893, 
the number killed on the Islands had to be 
considerably reduced in order to prevent 
extermination. Seizures of British Canadian 
sealers iii the Behring Sea by the United 
States led eventually to the Paris Fur 
Seal Arbitration of 1893, the award of 
which resulted in certain restrictions being 
agreed to by Great Britain and the United 
States. But the latter, on the other hand, 
were pnable to make good their claim to 
the Behring Sea as a mare clausam 
or to their property in. the seal herd. 
The protection thus afforded to seal life 
, was, however, insufficient to prevent further 
deoimatiem, the Ja;|^e8e, who were not 
ihbluded in the Paris'agr^meht, now appear- 
ing in the Behring Sea, Whampered by the 
restrictions imposed oh the Caxuulian and 


United States sealers. Consequently, an 
International Conference between Great 
Britain, the United States, Russia and 
Japan was held at Washington in 1911, and 
a treaty was signed stopping all further 
killing at sea for a period of fifteen years,, 
compensation being given to those nations 
engaged in sea (or pelagic) sealing. On the 
Pribilof Islands about 20,000 skins are at 
present taken annually, and on the Com- 
mander Islands a negligible quantity, but 
the herd is steadily increasing in numbers, 
owing to the cessation of the killing of female 
seals. 

It is doubtful when sealing in the southern 
hemisphere actually commenced, but at 
the close of the 18th and beginning of the 
19th centuries hundreds of thousands of 
fur seal skins were taken from tbo South 
Shetland, South Orkney, South Georgia, 
Sandwich group, Falkland and other islemda 
in the South Atlantic or Antarctic Oceans, 
from Juan Fernandez and Mas-a-fuera 
Islands in the South Pacific and from the 
Crozets and Kerguelen Island, besides, 
others from islands to the South of Australia 
and New Zealand. From 1821 to 1823‘ 
320,000 skins were obtained in two years 
from the South Shetlands alone and, it is 
said, over 3,000,000 from Mas-a-fuera within 
seven years. These operations almost 
resulted in extermination, and few seals are 
now obtained from these regions, though 
the breeding grounds on the islands near 
the Cape of Good Hope and Cape Horn 
and on Lobos Island still furnish a moderate 
number, protection having been afforded 
by the Governments ^concerned. The greater 
portion of the skins obtained in the early 
part of last century from the herds of the 
Southern Seas were shipped to Canton for 
use in China, thus enabling English and 
American traders to compete with the 
Riissians for this market. 

The Chinese are said to have invented, as 
early as 1799, or before, a process of plucking 
the coarse hairs from fur seal skins and of 
dyeing the soft imder-fur in various colours.. 
Whether this be true or riot, “ imhaired 
seal skins were not used in the English 
fur trade until about 1816, and then only 
in small quantities. A person of the name 
of Thomas Chapman had claimed in 1816> 
to have discovered in 1796 a means of pro- 
ducing the same result, though for some 
few years the under-fur was principally 
tised only after being removed from the skin 
for felting and making into soft articles of 
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wear. Dyeing the under-fur on the skin 
was known in London in the year 1816, 
though no extensive use was made of fur 
seal skins so treated until later. 

Although fur bearing animals are naturally 
associated with the colder regions of the 
world, and the choicest kinds are usually 
fotmd in the cold regions, furs now reach 
us from many sources unknown to the old 
traders, and although the principal supplies 
still come from North America (i.e., Canada 
and the United States), viz., marten, 
mink, musquash, skunk, beaver, lynx, otter, 
foxes (silver, cross, red, white, blue grey), 
raccoon, bear (black, brown and grizzly), 
fisher, wolves, wolverine and American 
opossum, and from Siberia and Russia, 
viz. : — Squirrel, sable, ermine, foxes, 
kolinsky, foals, marmot and white hares, 
we have in addition, China and Japan in 
more recent years exporting quantities of 
the cheaper kinds, namely : — “Thibet,” 
lambs, thick furred goats, kids, red foxes, 
mink, etc. Since 1870 Australia began to 
send opossum, wallaby, red foxes and 
rabbits, the quantities shipped now amount- 
ing to a large annual total. South America 
3 rields nutria, foxes, chinchillas and otters, 
whilst from Africa come leopards, otters 
and monkeys. From Bokhara (Asia) are 
imported in groat numbers skins of the 
valuable so-called Persian lambs. Europe 
(as formerly) furnishes Baum (pine) and 
stone martens, fitch (polecat), otters, genet, 
ordinary lambs and large quantities of red 
foxes. 

Siberian furs, until the Great War, were 
chiefly brought into the market at certain 
fairs, the most notable of which were held at 
Irbit, Yakutsk and Obdorsk in Siberia, 
and Nijni Novgorod in Russia : these furs 
are now exported direct to London or 
New York. At Leipzig, in Germany, there 
is an annual fair at Easter, at which offerings 
of furs are made, including purchases made 
at the London sales, but its importance has 
greatly decreased, owing to the war. 

None of the older fur companies of North 
America now exist, with the exception of the 
Hudson’s Bay Company, the trade generally 
being in the hands of private firms or com- 
panies. A very large part of American 
furs come to the London auctions of the 
Hudson’s Bay Company, C. M. Lampsonand 
Co., F. Huth and Co., and other firms. These 
sales are held periodically and attended 
by buyers or their agents from the principal 
centres of the fur trade. 


Australian, Chinese, Japanese, South 
American and African furs are dealt with 
in a similar manner by Edward Barber 
and Son, Eastwood and Holt and Henry 
Kiver and Co. 

Thus the world demand which has in- 
creased with the population has been met 
by bringing furs from practically all quarters 
of the globe. The geographical position of 
London has proved it to be the most con- 
venient distributive point for the world’s 
supplies of raw furs ; added to this, shippers 
and buyers can rely on the skins being 
assorted and catalogued in accordance with 
the Englishman’s accepted standard of 
integrity. 

In 1752-60 the average annual collection 
of mink was 36 skins. The collection 
gradually increased till 1881-90, when 
59,500 skins was the average annual collec- 
tion. During their last season, the Hudson’s 
Bay Company collected and sold 55,900 
skins. 

MiMqimsh, For the period 1752-60 the 
average annual collection of musquash 
was 93 skins. The collection increased until 
1901-10, when the average collection was 
837,300 skins. 

For the past year the qiiantity brought 
to market was 985,700 skins. 

The advance of civilisation and the 
increase in agriculture is leading to the 
draining of swamps, and will, doubtless, 
affect the quantities collected of this pelt 
in the future. 

Lynx, hi the period 1752-60 the collec- 
tion in average was 2,700 skins, and the 
highest quantities were reached in 1881-90, 
when 32,400 skins was the average anmml 
collection. 

Since then the periodic increase and 
decrease in quantities failed to repeat itself. 

Marten in 1752-60 furnished an average 
of 14,700 pelts, and increased to 118,000 
skins in average for the decade 1861-60. 
For the season just closed only 25,000 
skins were offered by the Hudson’s Bay 
Company. Of course, many skins now find 
their way to other collectors, but there is no 
doubt that the felling of timber, forest 
fires, and lack of re-afforestation are re- 
sponsible for a great diminntimi in the 
numbers of this beautiful pelt. ^ 

The Buffalo^ except for private herds, is 
now practically extinct. It would have hem 
impossible, however, to develop agrioultim 
and to li^ve countless herds of bufkdo 
roamiag tito plains. 
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Much has been done by conservation to 
protect the beaver, but it stands a grave 
risk of becoming unpopular with the fanner 
owing to its wonderful method of damming 
streams and flooding considerable tracts of 
country. 

The wolf is friend of neither man nor 
beast, and the Government grant a bounty 
of $10 per head for every pelt turned in. 
The fur value, of course, is greater than 
this, but the lack of sympathy for the wolf 
causes it to be killed in and out of season. 

The breeding and rearing of fur bearers 
has made great strides during recent years. 
According to’ the Dominion Bureau of 
Statistics for 1922, there were 977 fox 
farms in Canada with a total of 24,163 
foxes. Although the fox has proved the 
most suited to domestication, other varieties 
of fur-bearing animals are being raised in 
captivity — ^mink, raccoon, skimk, marten, 
fisher, l^ver, musque^h. In the States of 
America there are 360 fox breeders and in 
the Alaska region some 200. Our American 
cousins signalled their entry into this 
business by placing a 60% ad valorem 
duty on silver fox skins imported into 
the coimtry, and so emphasised the slogan 
** America for the Americans.’* 

In the case of some of the smaller animals, 
there is not the same danger of extermina- 
tion since these seem to thrive emd breed 
freely in proximity to civilisation. We must 
also take into account the increasing number 
of more or l^s domesticated animals which 
now enter largely into the fur trade, such 
as the so-called ** Thibet ” cuid other sorts 
of lambs, goat and dog skins, white rabbits 
from China, common cats from all countries, 
besides the finer lambs from Bokhara, 
Persia, etc., and rabbits from Australia and 
all parts of Europe. 

There ai^ 12 permissible trade names for 
various kinds of lamb skins used in fur 
manufacture, while the rabbit or coney 
boasts as many as 13 approved descriptions. 

The coats of fur-bearing animals are at 
their thickest and best in winter and towards 
the close of the season are in the primest 
condition. All skins are brought to the 
market in the raw or undressed state, with 
the exception of some of the Chinese furs. 

The dressing and dyeing of fur-skins 
h^ been gradually brou^^t to a hig^. state 
of perfection, the processes of which are 
cabled on in most oemtries where there is 
a large consumption fhrs. , ^Certain work, 
however, is still, confined tqspedtfl localities : 


squirrels, for instance, have for many years 
been dressed and manufactured into linings 
almost exclusively at Weissenfels, near 
Leipzig, but also in Russia. London 
remains pre-eminent in the unhairing, dress- 
ing and dyeing of fur seals. 

The prices of all furs, though fluctuating 
considerably from time to time according 
to supply and demand, have during the last 
eleven yekrs been greatly enhanced* with 
few exceptions, though the figures in 
January, 1920, may be said to have repre- 
sented the high-water mark of the fur trade. 
Taking the year previous to the war, 
1913-14^ as a standard of 100, the present 
value shows an increase of 100 per cent. 

TOTAL NUMBER OF SKINI} SOLD IN 
LONDON FUR SALES SEASON 1923-4. 

Requlab Sales. 

Autumn, 1923 . . 3,538,864 

Winter, 1924 . . 3,939,141 

Spring, 1924 .. 4,863,431 

Total ReguUr 12,341,436 

China Sales. 

Autumn, 1923 1,709,166 

Winter, 1924 .. 1,692,661 

Spring, 1924 . . 1,320,366 

Total China 4,722,062 


AVERAGE 

ANNUAL 

QUANTITIES OF 


EACH DECADE. 



•1762-60 

1861-60 

1901-10 

Beaver . . 

34,089 

73,669 

38,917 

Fisher . . 

. . — 

6,884 

3,296 

Fox 

1,407 

14,878 

16,633 

Marten 

14,763 

118,661 

46,087 

Mink . . 

36 

47,213 

44,306 

Musquash 

93 

314,619 

837,369 

Otter 

1,283 

11,243 

7,684 


PRICES. 



1912-13 

1919-20 


£ 

8 . d. 

£ 8 . d. 

Beaver 

1 

10 0 

6 17 0 

Fisher 

6 

6 9 

22 10 0 

Fox Cross 

3 

6 6 

24 6 0 

„ Red 

1 

18 3 

9 6 0 

,, Silver 

64 

10 0 

73 7 0 

„ White 

3 

8 0 

13 a 0 

Marten 

2 

4 0 

10 6 0 

Mink . . 

1 

4 6 

2 18 0 

Otter 

4 

13 6 

10 18 0 

Musquash 

. . 

2 0 

13 1 


OFFERINGS AT LONDON PUR AUCTIONS 
BY: 

Hudson’s Bat Coiipant, C .M. Lampson k Co., 
F. Huth k Co. 

August, 1924. 

Badger 7,000 

Bear 14,000 

Beaver 62,600 

Ermine 219,300 
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Fisher . . 




2,200 

Fitch . . 




00,0C0 

Fok, Blue 




2,700 

„ Cross 




11,700 

Jap 




11,200 

„ Red 




312,000 

„ Silver 




11,100 

,, While 

.* 



62,700 

Hares, White . . 




600,000 

Kolinsky 




11,300 

Lamb, Persian 




598,200 

Lynx . . 




9,700 

Marten 




23,600 

. ,, Baum 




2,600 

,, Shire . . 




14,000 

Mink . . 




178,900 

Mole 




709.000 

Musk Ox 




140 

Nutria . . 




110,400 

Otter, Land 




19,800 

„ Sea . . 




42 

Sable, Russian 




7.900 

Seal Fur 




9,600 

Squirrel 




1,107,000 

Wolf . . 




89,800 

Wolvern 




1,590 

Musquash 




4,691,000 

Opossum 




1,135,000 

Raccoon 




39,600 

Skunk . . 




2,204,000 


DISCUSSION, 

The Chairman (Mr. Emost Poland) said he was 
sure he was voicing the feeling of the audience in 
thanking the author for his most instructive paper, 
on which he must have bestowed a very gieat 
deal of care. In dealing with such a subject it 
was most difficult to concentrate into the small 
. compass of an hour’s lecture the very large amount 
of material which was available. 

He drew the attention of those interested to a 
small volume which he had in his hands, entitled 
** Illustrations of Arts and Manufactures, being a 
selection from a series of papers read before the 
Society for the Encouragement of Arts, Manu 
faotnres and Commerce ’* — ^wbich was the full title 
of the Royal Society of Arts. The book had been 
published in 1841, and one of the lectures dealt 
with the subject of ** Furs and the Fur Trade,” 
delivered on the 26th January, 1830. No doubt, 
the volume found its place on the shelves of the 
Library of the Society, and anyone interested 
would be able to peruse it. 

, The Seobbtabt thought it would be interesting 
if he read a footnote to the title of the paper to 
which Blr. Poland had referred. It read as follows : 

** For the splendid specimens of furs exhibited 
on occasion, the Society is chiefly indebted 
to Messrs. Poland, •of 21, Bow Lane.” 

Mb. Waltbb Mabtin said he reooUeoted the last 
shipment of fur serls from the Fribilof Islands 
arriving io London to his old firm of Oppenheim 


and Co., in Bermondsey, in the year 1869. The 
date given in the paper with regard to the use of 
salt was 1868. He thought the furs to which he 
had just referred must have come in a salted state 
for a good many years before 1869, and conse- 
quently that the author was a little inaccurate in 
his date in that respect. The dyeing of fur seals 
in those days had been done ohiohy by a nian named 
Appold, who was an engineer, and who had in- 
vented the centrifugal pump by which some of the 
fens in Lincolnshire had been drained. He was 
rather proud of Appold having been in the fur 
trade, because it was Appold who had really enabled 
the first successful laying of the Atlantic cable. 
Appold had gone out on one of the vessels on which 
the cable had been broken away as it had been 
paid out, and he had suggested a certain method 
of retarding the cable and holding it up, thereby 
lessening the strain on the cable as it was paid out 
of the ship. The success in laying the cable had 
been really due to that suggestion. 

The Chairman said there was one question he 
would like to ask. What did ” sale by the candle ” 
mean ? 

The Author replied that the candle used on 
such occasions had certain notches in it all the way 
down. A pin was put in at the notch. It took 
a certain number of minutes for the candle to bum 
down to the notch, and the last bid before the pin 
fell out secured the lot. 

The Sboretary remarked that, in common with 
a good many other people, he had always been 
troubled, when admiring the beautiful furs of 
beavers and such animals, by the idea that there 
was a great deal of cruelty involved in the trapping 
of those animals. He did not know whether or< 
not that was so, and he would very much like to 
be informed. In such places as Northern Canada he 
understood traps were set which were only visited 
at fairly long- intervals, with the result that animals 
caught in the trap soon after it was set, were kept 
in very great torture until they died. He would 
very much like some information on that point. 

The Author said it was a very large and diffi- 
cult question to answer. Right from the inception 
of things, traps had been used for catching animal^ 
There was no unnecessary cruelty ; there wad no 
torture or anything of that sort. In a cold olimiate 
an entrapped animal did not live for many hours. 
A beaver caught under water could not live for 
many minutes because it could hot breathe ; its 
struggles were very quickly over. There was no 
torture employed by the Indian or by the native ; 
he did not know so much about the whi|e man, who 
had different methods entirely. That vfas showh in 
the course of the handling of the skins. Those in 
the trade could tell the difference immediately 
between an artiole handled by a white man and an 
article which had been handled by the natives; on the 
latter there was hardly a blood mark. The longest 
time a beayer ; could live under water without 
breathing was flVe arinutes, and if it was stmgi^ii!^ 
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in a trap its breath would go very much quicker. 
If a native saw a beaver swimming right up out 
of the water he knew it was right to shoot it ; but 
if it was swimming low in the water he knew it 
was carrying young and he did not shoot it. The 
native had so to farm his stuff that he could live 
next year and the year after that ; he did not go 
out to kill anything and everything. He could 
not allow it to go forth that the native Indian or 
the native Eskimo allowed the least cruelty to be 
exercised in the prosecution of the trade. In his 
journeys he had seen nothing to which anyone could 
take exception. 

Mr. Walter F. Reid, F.I.C., F.C.S., said he 
gathered from the paper that a very large number 
of squirrel skins were sent to Grennany to be dressed, 
and he desired to ask ^hy it was that such an indus- 
try was not promoted and carried on in this country, 
where there was plenty of chemical talent. Personally, 
he had had no difficulty for the last 50 years in 
dressing the skins which he had obtained, and he 
was sure there were a number of chemists here 
who were quite able to undertake similar work. 

With regard to the future supply of furs, it was 
clear that many of the fur-bearing animals were 
dying out, but there was one animal now becoming 
numerous here, namely, the grey squirrel, which 
had spread all over the country and, from all 
accounts, was doing a considerable amount of 
damage. Personally, he had lost the greater pai^ 
of his filberts last year through their ravages. 
For the last ten years he had been breeding oats 
for their fur, and he had now a breed of black cat 
without a speck of white on its fur, which fur was 
very like sealskin indeed. Of course, he would not 
dream of selling it for a sealskin, but still it was a 
very good warm fur with very thick hair. He had 
thought he could employ those oats in frightening 
away the grey squirrels, to which he had just 
referred, and he had therefore put them into the 
orchard where the filberts were. The following 
week he went down to see developments, and 
he had found the cats playing with the squirrels. 
It seemed, therefore, there -rrs no obstacle to 
getting the grey squirrel to flourish in this country. 

One thing ought to be impressed upon every- 
body who had to deal with fur-bearing animals, and 
that was to protect them during their breeding 
periods. It was good for the fur trade and for 
humanity at large that the great crime of exter- 
minating those beautiful animals, which supplied 
civilisation with raiment, should not be allowed to 
be committed. 

The Author, dealing with the question of 
protection, said the Canadian and other Govern- 
ments had their close seasons for fur-bearing animals 
and on some occasions there was a complete cessa- 
tion of. killing for a period of years ‘^ether. For 
instance, the Peru Government entirely protected 
the chinchilla afiO jrould not allow it to be exported. 

Thb OsAiRXAit said, with regard to squirxels 
.in this ehbntry, which had been mentioned by Mr. 


Reid, he believed they were the large grey Amerkian 
squirrek. They had multiplied enormously, but, 
unfortunately, their skins were too common for 
the fur trade, and it was not worth while encourag- 
ing the breeding of such animals. 

Mr. G..R10E, dealing with the question of why 
skins were sent to Germany to be dressed, said 
prior to the year 1014 Great Britain, France and 
Germkny, to name three of the principal fur trading 
countries, had each their own speciality in the 
preparation of various furs. France was particu- 
larly famous for the handling of musquash skins 
and rabbit skins. Owing to the acuteness of her 
chemists, France was able to prepare those skins 
better than Germany or any other country. Great 
Britain also had its own speciality, such as Ij^e 
handling of sealskins. Sealskins bad always bc«n 
handled, dressed and dyed foif sale purposes in this 
country in a way superior to that of any other 
country. America and France had, with more or 
less success, tried to handle sealskins but they had 
never yet been able to equal the product of 
this country. Germany had played a very 
great part in pre-war days in the dressing 
and dyeing of furs. Her • chemists were 
noted for their wonderful dyes, and French 
and English dyers had had to rely to a great extent 
on products from the German factories for their 
colours for furs. During the war, however, an 
enormous amount of raw skins, which in the 
ordinary way would have gone from this country to 
Germany for dressing and dyeing, had been kept 
in this country. The dressing and dyeing industry 
in this country had thereupon immediately started 
to expand and improve in every possible way. 
During the years of the war, and for two years 
afterwards, the dressers and dyers in this country 
had made very great progress. ,The dressing of 
squirrel skins had been particularly a German' 
speciality in pre-war days, but now those skins 
could be dressed in this country quite as well as 
they had been in Germany. Unfortunately, how- 
ever, owing to circumstances beyond control, that 
was to say, the fluctuation of currency and the 
depreciation of the German mark, quite a consider- 
able amount of dressing and dyeing of furs had gone 
back to Germany. If the industry in this country 
was given the same chances as the German industry, 
he was quite sure it could not only equal, but beat 
the German industry in nearly every respect. 

Votes of thanks to the lecturer and to the 
Chairman were then imt and carried unanimously. 

The Author, in acknowledging the vote of 
thanks, expressed his gratitude to the Chairman for 
the very great assktance and information which 
he had given him, especially with regard to the 
hktory of the trade. Mr, P(dand was the head of 
a firm which had existed for over 140 years. It 
was one of the finest firms in the trade. Mr. 
Poland was a man who not only looked at the 
monetary sioe of the fur trade, but had always taken 
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an interest in the zoological and technical sides of 
the industry. 

Thb Cn airman in acknowledging the vote of 
thanks to himself, said he did not think he could tell 
Mr. Ingrams an 37 thing which Mr. Ingrams did not 
already know. But he had to admit that he was 
extremely interested in the historical and natural 
history parts of the subject as well as its other 
phases. 


OBITUARY. 


Sib Harry James Veitch. — Sir Harry James 
Veitch, whoso death took place on July 6th, was 
bom at Exeter in 1840. After attending the 
Grammar School of his native city for a time he 
was sent, when 14 years old, to Altona, to study 
German, and later on he was placed with the well- 
known horticultural firm of Vilmorin, in Paris. 
Returning to lx)ndon at the age of 18, he joined 
the business which his father had established in 
Chelsea, and which rapidly became well-known 
throughout the horticultural world by its enter- 
prise in sending out collectors to secure new plants 
in the Far East, California, and South America. 

The death of his father, in 1869, left the whole 
business in the hands of Mr. Harry Veitch, which 
under his management rapidly expanded. The 
hybridisation of orchids became a special branch 
in which he was very successful. The process of 
hybridising and of raising the seed had been a trade 
secret, but in 1884 Sir Harry decided to communi- 
cate his Arm's knowledge to the world, and he 
read a paper before the Royal Horticultural Society 
in which the whole process was revealed. 

Mr. Harry Veitch took a keen interest in oiganis- 
ing the two great international Horticultural 
Exhibitions, the Arst of which was held in 1866 and 
the second in 1912. Both of these were extremely 
successful, and shortly after the latter, Mr. Veitch 
received the honour of a knighthood. He also 
received the Order of the Crown from the King of 
the Belgians, the French Legion of Honour, the 
Victoria Medal of Honour in Horticulture, the 
French Isidore St. Hilaire medal, and the United 
States George R. White gold medal for eminent 
services to horticulture. He was a corresponding 
member of almost every European and American 
horticultural society. 

, Veitch's “ Orchidaceous Plants ** and “ Manual 
of Goniferae," both standard works, were compiled 
by him with the assistance of Mr. A. W. Kent, of 
his Arm’s staff. The ampelopsia Veiichii, one of the 
most popular of creepers, was introduced by him , 
and will keep his n^me green amongst gardeners 
for many generations. 

Sir Harry Veitch was elected a Life Member of 
the Society in 1871, and he contributed £25 to the 
fund for purohasing the Society’s House. 


NOTES ON BOOKS. 


Index to “ Indian Antiquary.” — Vols. I.-L. 
(1872-1921). Compiled by Lavinia Mary 
Anstey. Bombay: British India Press. To 
subscribers, Indian Aktiqvary, Rs.6, non- 
subscribers, R8.9. 

When, in December, 1921, that indispensable 
Journal, the Indian Antiquary, completed its 
Aftieth year, the Editor- Proprietor, Sir Richard 
Temple, announced that general indices to the 
existing volumes were under preparation. They 
have now been issued in three parts : Part 1. — 
Authors’ Index ; Part II. — Subject Index ; Part 
III. — ^Illustrations. Parts 11. and HI. form a 
separate volume. A large portion of the excellent 
subject-index is devoted to inscriptions, general, 
copper and stone, together with notes, including 
discussion of dates and identiAcation of places. 
The hope expressed that the entries relating to 
inscriptions and the dynasties and eras concerned 
with them will be found specially valuable to 
students in the future cannot fail to be realised. 
From Sir R. Temple’s explanatory pamphlet 
referred to above we learn that the Indian AnHqua^ry 
has always been conducted on an honorary basis 
— a veritable labour of love. ” No one has ever 
been paid for a contribution or as an editor, or as 
an assistant of the editors, while the proprietors 
have contributed towards the cost of the Journal, 
sometimes heavily, despite the assistance received 
from time to time by way of subscription for 
copies accorded by the Secretary of State for India, 
the Government of India, and its subordinate 
Governments, and by the Native Rulers.” The 
founder of the Indian Antiquary was James Burgess; 
for some years it was jointly conducted by John 
F. Fleet and Sir R. Temple, who became sole 
editor-proprietor in 1892. In the period covered by 
the Index, the total number of contributors was 
527, while nearly as many plates of inscriptions 
appeared in the Journal itself and upwards of six 
hundred in the Epigraphia Indica, a Government 
publication which for many years was produced as 
an official quarterly supplement of the Indian 
Antiquary, The agents of the Journal for Europe 
and America are Messrs. Bernard Quaritoh, Ltd., 
ll, Grafton Street, New Bond Street, W. 


BEET SUGAR AND FRUIT GROWING 
INDUSTRIES OF SLOVAKIA. 

From the report on Slovakia and the Ruthene 
Territory by H.M. Consul at Bratislava, it appears 
that the beet sugar industry is of great importance. 
There are nine factories in Slovakia and their 
production in 1923 is stated to have been 1,033,826 
quintals of crystallised and reAned sugar and 
106,165 quintals of raw sugar. Formerly this 
industry was highly protected. It has been 
established, notably in France, that the growing of. 
sugar beet — ^because of the intensive use of 
fertilisers and the oareful weeding whioh it involves 
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— ^imprOTes the soil to such an extent that it yields 
as much as before plus, during the same period, a 
orop of beet. To encourage this cultivation the 
late Austro-Hungarian Government enabled the 
manufacturers to export their surplus production 
at less than cost price, without regard to the home 
demand. Now, however, the price of sugar in the 
home market is fixed by the Government at a 
comparatively low figure, and only the surplus 
over the home demand may be exported. The 
principal profit therefore has to be made in open 
competition in the world's market. In 1023 all the 
factories in Slovakia did well. 

Fruit growing in Slovakia, says the Consul, 
might be developed into a profitable export 
business. A census of fruit trees held in 1020 showed 
that there were then in this part of the country 
about 2,820,000 plum, 1,250,000 apple, 770,000 
pear, 640,000 cherry, 335,000 nut, and 120,000 
apricot trees. 

The Government is encouraging the cultivation 
by maintaining six technical schools for fruit 
fanning. It distributed besides, in 1023, 30,000 
young trees at a nominal cost. Fruit has, so far, been 
chiefly grown for the purpose of distilling spirits. 
Though fresh fruit is supplied to markets near at 
hand this is not a very profitable business and fre- 
quently it has to be used for feeding pigs or is allowed 
to, rot unpicked. A trial consignment to England in 
1023 proved a failure owing to the total lack of 
experience in packing. Until proper methods are 
adopted British importers would be ill-ad^sed to 
allow themselves to be tempted by low quotations. 


ASPHALT IN CUBA. 

Seepages of oil and liquid asphalt and veins 
and deposits of solid asphalt are found through- 
out the whole length of Cuba in all the six 
provinces. The best known and most de- 
veloped of the solid asphalt mines writes the 
Acting British Consul-General at Havana, is 
situated near the port of Mariel, some 35 miles west 
of Havana. This property, which covers a very large 
area, is owned by a British company, and is oper- 
ated under the direction of a British firm of mining 
engineers. Difficulties of transport and finance 
have tended, together with other factors, to retard 
the development of this mine. However, it is 
estimated that 70,000 tons of asphalt had been 
mined and shipped from Mariel prior to 1014. 
During the war operations were suspended, and 
were not renewed until 1010, when one of the 
the veins was attacked by a shaft and underground 
galleries at a depth of 200 feet. At this depth the 
vein has so been opened up for a length of 700 
feet, varying' from 26 to 35 feet in width. It has 
been traced on the surface for over 3,000 feet by open 
pits, and at one point shows a maximum iridth of 
70 feet. A bore hole on the vein showed asphalt, 
at 460 feet. 

. ISinoe this vein is Oacf of ifiany known veins 
on the property it is apparent that the owners have 
aq{|j|^DgMrt mxhaustible supi^ly of materi^. 


The same company owns valuable asphalt pro- 
perties in the province of Havana and at Bahia* 
Honda, Pinar del Rio, neither of which is being 
operated at present. 

In the Bay of Cardenas are large deposits of a 
remarkably pure bitumen, and about 30,000 tons 
have been extracted without appreciably reducing 
the deposit, which is fed by springs from below. 

Near Catenas there are also wells that produce 
20 barrels of liquid asphalt per day. For this 
liquid asphalt there is a great opening for use as 
a fluxing material for the solid asphalts. 

The Mariel mines are operated entirely by power 
produced from burning the asphalt. 


GENERAL NOTES. 

Manufacture of Knitted BeId Slippers in 
Germany. — ^The production of hand-knitted bead 
slippers, writes the United States Consul st 
Stuttgart, has been recently attempted in Ger- 
many, but the cost has proved too high and the 
process too slow for practical purposes. However, 
a firm in Stuttgart is now experimenting with a 
knitting machine which will enable the production 
of such slippers on a large and profitable scale, and 
the machine-made bead slippers will be more 
evenly and perfectly finished than if the beads are 
strung and knit by hand. The cost of producing 
a pair of machine-knitted bead slippers is estimated 
at £2 12«. It is expected that as soon as the problem 
of suitable machinery has been solved, and the 
slipper once introduced on the world markets, it 
will attract wide attention and become universally 
adopted as a high-class dress slipper. 

The Trade of Kenya and Uganda. — ^T he 
foreign trade of Kenya and Uganda in 1023 shows 
great progress during that year. Trade imports are 
valued at £4,302,574, or over £1,420,000 above the 
figure for 1022, while produce exported, valued at 
£3,006,4.32, shows an increase of £1,215,000 over 
the total for the previous year. The value of 
coffee shipments rose from £570,061 in 1022 to 
£620,807 in 1023 ; of maize exports from £148,010 
to almost £250,000 ; of hides from £50,000 to 
over £118,000 ; while sheep and goat skins in- 
creased from £23,420 to £34,328. Cotton-seed 
exports increased from £14,000 to nearly £55,000, 
and simsim reached the high total of £67,550 ; but 
there was a decline in linseed from £7,700 to about 
£3,800. 


MEETING OF THE SOCIETY. 


Dominions and Colonies Section. 

Thursday, July 24, at 4.30 o'clock : — 
M. Franck, late Colonial Minister of the 
Belgian Government, ** Recent Develop- 
ments in the Belgian Congo.” TreHon. W. 
Obvsby-Qore, M.P., will preside. 
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NOTICE. 


COMPETITION OF INDUSTRIAL 
DESIGNS. 

An Exhibition of selected works sub- 
mitted at the Society's Annual Competition 
of Industrial Designs will be held, by the 
courtesy of the Director, in the North 
Court of the Victoria and Albert Museum, 
South Kensington, S.W., from Saturday, 
July 26th, to Saturday, August 30ih (both 
inclusive). The designs exhibited are 
divided into the following classes : Textiles, 
Furniture, Book Production, Pottery and 
Glcuss, and Miscellaneous. The Exhibition 
will be open to the public free. 

The Reports of the Judges, including 
the awards of prizes have now been 
received, and it is hoped to publish them 
in the Jmrnal at an early date. 


PROCEEDINGS OF THE SOCIETY, 


EXTRA MEETING. 

Wednesday, July 2nd, 1924. 

Mb. Alan A. Campbell Swinton, 
F.R.S., late Chairman of the Council, in the 
chair. 

The Chairman said it was quite unnecessary to 
introduce the lecturer, for throughout the whole 
civilised world there was no leader in applied 
science better known than Senator MaroonL He 
thought the Society could congratulate itself on 
the fact that Senator Marconi had ohoeen that 
place to read a paper which, he thought, time 
might show to be a landmark in the history of 
wireless telegraphy. Two letters had been received 
which he would l&e to read, expressing regret for 
inability to be present— one from Lord Balfour, 
who BtiU signed himself, ** A. J.B." : 

** My dear Senator Mkrooni,— -There is nothing 
which would have interested me mote than your 
lecture on * Short-wave Directional Wireless,* and 
1 am in despair at^not being aMe to go. But you 
wiU undentand the* position when I tell you that as 
President of the British Academy I have to preside 


at our Annual General Meeting on the afternoon of 
July 2nd, at the very hour at which you are lecturing 
at the Society of Arts. It is very unfortunate.'* 
^Ihe other was from the Secretary to the Prime 
Minister: “Dear Sir, — ^The Prime Minister has 
asked me to thank you for jrour kind letter of 27th 
June, and to say that it would have given him 
great pleasure if he had been able to come to your 
lecture on 2nd July. It is very, very difficult for 
him to get away in the afternoons when the House 
of Commons is sitting, and unfortunately on 
Wednesday afternoon it is imperative for him to be 
present in the House. The iSime Minister is very 
sorry to have to decline your kind invitation in 
these circumstances, but he knows that you will 
understand what his difficulties are.” 

The following paper was then read : — 

RESULTS OBTAINED OVER VERY 
LONG DISTANCES BY SHORT 
WAVE DIRECTIONAL WIRELESS 
TELEGRAPHY, MORE GENERALLY 
REFERRED TO AS THE 
BEAM SYSTEM. 

By Senator Quolielmo Marconi, O.C.V.O., 
LL.D., D.Sc., 

A Vice-President of the Society. 

The study of short electrical waves dates 
from the time of the discovery of electric 
waves themselves, that is, from the time of 
the classical experiments of Hertz and his 
contemporaries, over thirty-five years ago; for 
Hertz used short electric waves in all his 
experiments when he conclusively proved 
£hat these waves obeyed the same laws 
as the waves of light in regard to speed 
of propagation, refiection, refraction and 
detraction. f 

I mig^t also, perhaps, recall the fact that 
when I first came to England,ov6r 28 years 
ago, I was able to show to the late Sir William 
Frem, thm Engineer-in-Chief of the Post 
Office, the transmission and reception of 
intelligible signals over a distance of If 
miles of a beam system employing short 
waves and reflectors, whilst, curiously 
enou^, by means of the antenna or elevated 
wire system I could only get signab, at that 
"time, over a dbtanoe of half a mib. 
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Many years afterwards, through the 
curtesy of the Post Ofl&oe, 1 was favoured 
with a copy of the Official Report of those 
early tests, which, from an historical point 
of view and in regard also to latest develop- 
ments, makes now most interesting reading. 

The progress subsequently made with the 
long wave system was, however, so rapid, 
so comparatively easy and so spectacular 
that it diverted all research from the short 
waives, and this, I think, was regrettable, fpr 
it has only recently been discovered that 
these waves, which alone can be in practice 
<x>nfined in bktms to definite directions, 
are capable of results unobtainable by the 
use of the lower frequency system which 
up to now has held the field for long distance 
radio communication. 

The late Sir William Preece described my 
early tests at a meeting of the British Asso- 
ciation for the Advancement of Science, in 
September, 1896, and also at a lecture, he 
delivered before the Royal Institution in 
London on the 4th of June, 1897. 

On the 3rd of March, 1899, I went into 
the matter more fully in a Paper I read 
before the Institution of Electrical Engineers, 
to which Paper I would recall your attention 
as being of some historical interest. 

At that lecture I was able to show that 
it was possible, by means of short waves and 
refiectors, to project the rayB in a beam in 
one direction only, instead of allowing them 
to spread all aroimd, in such a way that 
they could not ailect any receiver which 
happened to be out of the angle of propaga- . 
tion of the beam, and I described tests 
carried out before the Post Office Engineers 
at Salisbury Plain, pointing out the possi- 
bilities of such a system if applied to light- 
houses and lightships, in enabling vessels 
in foggy weather to locate dangerous points 
around the coasts. 

I also showed results obtained by a 
reflected beeun of waves projected ckcross 
the lecture room, and how a telegraphic 
receiver could be actuated or a bell rung 
only when the aperture of the sending 
reflector was directed towards the receiver. 
(Fig^. 1 and 2.) 

Since those early tests of over twenty- 
five years ago, and for a ye^ long pimod of 
years afterwards, so far as I can aaoertain, 
Xmctically ho reaeardh work was carried 
out, or at least puMishedi: in regard to the 
application of very " short y^yes to radio 
communication. 

Research aihng these lines did not appear 
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Fig. 1. — Spark Transmitter and Sheet Metal 
. Reflector, 1896. 



Fio. 2. — Coherer Receiver and Sheet Metal 
Reflector, 1896. 


easy or promising ; the use of reflectors of 
reasonable dimensions implied the use of 
waves of only a few metres in length which 
with the means then at our disposal were 
difficult to produce, and up to a comparatively 
recent time the power that could be radiated 
by them was small. This, and. the supposed 
high attenuation of the waves over any 
distance of land or sea, gave results which 
appeared to be rather disappointing. 

Some years ago, during the War, I could 
not help feeling that we hcul, perhaps, got 
into a rut by confining practically all our 
researches and teste to what may be termed 
long waves, that is, waves of some thousands 
of feet in length, especially as 1 remembered 
that during my very early experiments, in 
1895 and 1896, I had obtained promising 
results over short distances with waves not 
more than a few inches long. 

The investigation of the subject was there- 
fore again taken up by me in Italy early in 
1916 vdth the idea of utilising beams of 
reflected waves for certain war purposes, as 1 
was greatly impressed with the advantages 
which such a system would afford in minimis - 
ing tapping or interception by the enemy» 
besides greatly reducing the possibility of 
interference wi^ our own stations. 

At subsequent tests dtuing tlmt year 
and afterwards 1 was most valuably assisted 
by Mr. C. 8. Franklin. 

The Royal Italian Navy also gave ine 
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ftU possible facilities for the carrying out 
of my tests in Italy. 

Mr. Franklin sinoe then followed up the 
subject with great thoroug^mess, and results 
of his investigations were described by him 
in an admirable paper read before the Institu- 
tion of Rleotrical Engineers on the 3rd of 
April, 1922. 

At a lecture delivered by me before a 
joint meeting of the American Institute of 
Electrical Engineers and the Institute of 
Radio Engineers in New York, on the 20th 
of June, 1922, in which 1 described the 
results obtained up to that time by Mr. 
Franklin and myself, I felt I could not but 
express the opinion that it. was most regret- 
table that the study of the characteristics and 
properties of short waves and their adapt- 
ability to directive methods had been so 
sadly neglected, and pointed out that very 
many important problems in radio trans- 
mission could only be solved by the use of 
the short wave directional s 3 rBtem. 

The reflectors now used for this system 
are not composed of solid sheets of metal, 
such as those employed in my early tests 
in 1896, but of a comparatively small number 
of wires placed parallel to the antenna and 
spaced aroimd it on a parabolic curve of 



Fio. 3.-~Parabolio Vertiosl Wire Reflector, 1923. 


which the transmitting or receiving antenna 
constitutes the focal line (Fig. 3), as it was 
soon ascertained that this was a much mose 
practical arrangement, and that, moreover, 
much better results could be achieved. 

Suggestions for using reflectors of this kind 
were made by Brown, in 1901, and by De 
Forest, in 1 902, but many essential conditions 
necessary for eflBciency were apparently not 
realised by these workers at that time, 
which prolMbly explains why no application 
'^of their arrangements was made for practical 
purposes. 

Sinoe 1916 various patents have been taken 
out by myself and Mr. C. S. Franklin, and- 
in the latest of these Mr. Franklin describes 
an arrangement in which the antennse and 
reflector wires are arranged so as to constitute 
grids parallel to each other, the aerials or 
antennse being energised simultaneously from 
the transmitter at a number of feeding 
points through a special feeding system, 
so as to ensure that the phase of the 
oscillations in all the wires is the same. 
It has been proved by calculations confirmed 
by experiments that the directional effect 
of such an arrangement is a function of 
its dimensions relative to the wave length 
employed. (Fig. 4.) 

During my tests of 1916 I used a coupled 
spark transmitter and the receiver was a 
crystal receiver. The refiectors employed 
were made of a number of wires tuned to 
the wave used, arranged on a cylindrical 
parabolic curve with the aerial in the focal 
line. 

Reflectors with apertures up to 3| wave 
lengths were tested, and the measured polar 
curves agreed very well indeed with the 
calculated values. 

The Italian experiments showed that good 
directioual working could always be ob- 
tained with reflectors properly proportioned 
in respect to the wave length employed, 
and with the apparatus then available 
,,the range obtained was six miles. 
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The tests were continued in Wales at 
Oamarvon during 1917, and through the 
introduction of further improvements, with 
a wave length of three metres, a range of 
over 20 miles was readily obtained when usang 
a reflector at the transmitting end only. 

Ih 1910 further experiments were com- 
menoed in which Mr. Franklin succeeded 
in using electron tubes or valves for the 
generation of very short waves, the object 
th^ being to evolve a directional radio- 
telephonic system. 

During further tests, and by utilising 
a 15 metre wave, clear and strong speech 
was received in Kingston Harbour, at a 
distance of 78 miles from Carnarvon. 

At a later date these tests were repeated 
over a land range of 07 miles between 
Hendon and Birmingham. The power sup- 
plied to the valves was approximately 700 
watts, and the speech received was strong and 
of good quality. 

The great value of the reflectors was 
demonstrated by average measurements 
made, which showed that the value of the 
energy received when both reflectors were 
used was 200 times that of the energy 
that could be received without reflectors. 

In April, May and June of last year a 
series of long distance tests were carried out 
under my direction between a small ex- 
perimental transmitting station at Poldhu 
in Cornwall and a receiver installed on 
the S.Y. “Elettra.” 

Mr. C. 8. Franklin was responsible for 
most of the design and operation of the 
transmitting arrangen^ts at Poldhu, and 
Mr. G. A. Mathieu was in charge of the 
receiving apparatus on the yacht, where 1 
also was present during the whole of these 
tests. Mr. Mathieu was able to make some 
viduable calculations based on the observed 
results, esp^ially in regard to the absorption 
or attenuation of the waves brought about 
by sunlight. 

The principal objectives of these tests 
were ; — 

(1) To ascertain the reliability of signals 
transmitted on approximately a 100 
metre wave over considerable distances 
with or without the use of a transmit- 
ting reflector. 

(2) To investigate the ^nditions which 
affect propagation of short waves, 
and to ascertain the maximum reliable 
ranges obtainable, by day and by nig^t 
in respeck to tbe po%er and wave length 
employed, at the sending Wtion. 


(I) To investigate and determine the angle 
or spread of the beam of radiaticm when 
employing a transmitting reflector, 
especially with regard to the possibility 
of establishing long distance directional 
wireless services. 

During the tests carried out on the S.Y. 
“ Elettra ” no receiving reflector could 
be employ^, and it will therefore appear 
obvious that the strength of the received 
signals and the ranges covered must have 
be«i considerably less than could have been 
obtained had it been possible to use a flxed 
receiving station equipped with a suitable 
reflector. 

Up to the present time the general im- 
pression prevailing amongst most technical 
experts in regard to the behavidur of short 
waves is — 

(1) That their range during day time is 
variable and short. 

(2) That the nig^t ranges are exceedingly 
variable and freaky, and altogether 
too unreliable to allow of the carrying 
out of commercial work. 

(3) That any considerable amount of 
intervening land or mountains very 
seriously reduces the distance at which 
it is possible to commimicate. 

The tests carried out between Poldhu and 
the Elettra proved by the definite results 
obtained that the above mentioned impres- 
sions or conclusions must be erroneous, at 
least in so far as they may concern waves 
of about 100 metres long, for we observed : — 

(1) That the day ranges proved to be re- 
liable and not inconsiderable. 

(2) That the nig^t ranges were much 
greater than anyone, myself included, 
had anticipated, and no doubt very 
considerably exceeded the maximum 
distance to which 1 was able to proceed 
with the ‘‘ Elettra.** 

(3) That intervening land and large por- 
tions of continents do not present 
any serious obstacle to the propagation 
of these waves. 

In carrying out these tests we discovered 
that it is by no means correct in dealing 
with these waves to refer to distances covered 
during daylight as day-ranges, as the strength 
of the signals which can be received during 
the hours of daylight varies definitely and 
regularly in accordance with the mean 
altitude of the sun over the space or region 
intervening between the two Btaticms. 

This discovery, baaed oa the observed 
results makes it safe to infer that our tests 
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which took place mainly durmg the months 
of Bfay and June* and partly within the 
tropics* were carried out at the most un- 
favourable time of the year for daylight 
transmission (as the sun reaches its maximum 
altitudes during June in the Northern 
Hemisphere) and over what is a most 
difficult region. 

Perhaps one of the most remarkable 
sdentifio results of the experimental work 
carried out on my yacht was to ascertain 
quite definitively that the coefficient of the 
well known Austin Formula for the propaga- 
tion of the waves was defective when applied 
to short wave phenomena. 

It will be remembered that this absorp- 
tion factor is an exponential of the form 
6'^* where -x the negative index is given 
by Austin as the product of a constant 
multiplied by the ratio of the distance 
between the stations and the square root 
of the wave length used. 

Slightly modified values for that constant 
have been suggested by several scientists 
during recent years* and a different value 
has also been suggested for daylight and 
night communication.* 

The results of our measurements and ob- 
servations are that for short waves of the 
order of 100 metres this constant must be 
replaced by a variable, which is approximate- 
ly a linear function of the mean altitude of 
the sun calculated on the great circle trcM^k 
between the two stations. 

In other words* the coefficient of absorp- 
tion is a function of the time* the seasons 
and the relative geographical situation of 
the stations* and can now easily be ascer- 
tained for wave lengths of the order of 100 
metres. 

Our tests obviously show that short waves 
behave quite differently in their propagation 
from long waves* and that the weak period 
at sunset and sunrise followed by a recovery 
in signal intensity observed with the long 
waves over great distances* is not true in 
the case of short waves. 

It also appears that there is probably no 
sharp limit between short and long waves* 
and that the change in the behaviour of 
short waves* of say 100 metres* to that of 
long waves of* say 10*000 metres* may 
follow a slow process of transformation. 

Very likely over very long distances as 
the wave length incream there may be a t^- 


•Bued on the io-etUednisht effect* whieh Idiwowved 
early in 1902. <See Pzooeedlnsi ol tbe Boyal Society, Vol. 
LXX.* by G. llMMonlr June IM, 1902. 


denoy for the signan to recover progressively 
during the period of no signal* for short 
waves* and this may form the object of 
further very interesting investigation. 

In regard to the x’s and atmospheric 
disturbances generabv* these usually ap- 
peared to be* during day time* less severe 
than those experienced when working with 
the longer waves up to now employed 
for practical radio telegraphy. 

During night-lime* even when receiving 
at St. Vincent* which is situated at 2*330 
nautical miles from Poldhu* and well within 
the tropics* the strength of received signals 
was so great that absolutely none of the x*s 
or atmospherics which we there experienced 
aver approached being able to interfere 
in any way with the reception of signals 
or messages from Poldhu. 

During the tests to the “ Rlettra ” on 
67 metres wave the Poldhu transmitter 
consisted of 8 glass valves (standard M.T.2> 
worked in parallel* the input to the valves 
being 12 kwtts. The radiation from the 
aerial was approximately 9 kwtts. The 
parabolic 'reflector concentrated the energy 
towards Cape Verde and gave a strength 
of field in that direction which would have 
required a radiation of approximately 120 
kwtts. from the aerial without a reflector 
to produce. 

For the purpose of the experiment a 
special receiver with independent aerial 
was installed and added to the wireless 
gear of the “ Elettra.'* 

The receiving aerial was a vertical wire* 
the top of which was at a height of 20 metres 
above sea level. 

The receiver consisted of an aerial circuit* 
a closed condenser intermediate circuit* 
a frequency changer circuit* two high fre- 
quency tuned amplifications and an auto- 
heterodyne detecting valve to which could 
be added two stages of low frequency ampli- 
fication. 

After carrying out a few preliminary 
tests in Falmouth Harbour on the 11th 
April* the *‘£lettra” sailed for Gape 
Finisterre (Spain). 

A first series of tests was carried out with* 
out the transmitting reflector.^ 

After rounding Gape Finisterre it' was 
anticipated that the intervening land would 
have out off signals during daytime and 
also would have considerably weakened them 
during the ni^t. 

These eipeotations were not verified 
Signals during the day weakened according 
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to the distance and the altitude of the sun, 
but were received ri^t up to Seville (760 
miles from Poldhu) although praotic^y 
the whole of Spain, consisting of over 300 
miles of hi^ and mountainous land, inter- 
vened between the sending and receiving 
stations. 

The nig^t signab were- always ho strong 
as to appear almost as powei^ as those 
received when the yacht was at her anchor- 
age in Falmouth Harbour at only 12 miles 
from Poldhu. 

It should be stated that the yacht, when 
at ^ville, was nkoored in the Guadalquivir 
River, in a situation particularly unfavour- 
able for the reception of signals, as the 
adjacent banks of the river were hig^ and 
surrounded by trees and buildings. 

At Gibraltar (820 miles), notwithstanding 
the greater distance, a better strength of 
signals was noticed during the hours of 
daylight^ probably in consequence of the 
fact that the yacht was anchored in a more 
open space, and therefore m a more favour- 
able position. 

Similar results were also obtained at 
Tangiers (840 miles) and at C&sablanca 
(070 miles). 

I find it almost unnecessary to refer to the 
night signals, as these were always, and in 
all places throughout the whole of the 
cruise, extraordinarily strong and capable 
of being received at all times without 
using an amplifier, with the aerial out of 
tune, or disconnected, or without using 
ihe heterodyne. 

At Casablanca 1 telegraphed instructions 
to hoist the reflector aerials at Poldhu. 

The ** Elettra ” then proceeded to Madeira, 
but at Funchal was obliged to anchor in 
a very unfavourable position for the recep- 
tion of wireless signals from England, being 
at the far end of the island and immediately 
under the mountains of Madeira,* some of 
which rise to heights of over 6,000 feet. 

On the 17th of May tests were recom- 
menced between Poldhu aitd the ** Elettra,” 
but although the night signals were, as 
always, extremely strong, I considered it 
4iesirable to carry out daylight tests in 
positions not so completely screened by the 
immediate vicinity of mountains. 

Thus it was ascertained that signals 
4 Bou]d be received from Poldhu by day up 
to 1,260 nautical miles when that station 
was using 12 kwtts. dtenergy. 

On the 2l0t of May we sailed for St. 
Yincent, C6|N| Verde Xslands, and although 


at St. Vincent our anchorage was at a 
position partly screened by mountains, day- 
light recepticm was still possible for a lew 
hours after sunrise and for some time before 
sunset. 

The night signals continued to arrive from 
Poldhu at all times with apparently unabated 
strength, notwithstanding that our distanoe 
had increased to about double what it was 
at Madeira, that is, to 2,230 nautical miles. 

At St. Vincent, as at Madeira, the Poldhu 
signals could alwaj^ be received with the 
heterodyne or l.f. amplifier switched off. 

Mr. Mathieu estimated the strength of 
the night signals at St. Vincent from 400 to 
600 microvolts per metre in the aerial, and 
with such a strength on the wave length we 
were using, no trouble was ever experienced 
in consequence of atmospherics or x’s. In 
fact, for greater convenience, all messages 
from Poldhu were read with the aerial out 
of tune or disconnected from the receiver. 

At St. Vincent the signals received from 
the Post Office at Leafield were weak and 
often unreadable. 1 therefore gave instruc- 
tions that all wireless messages addressed 
to me should be transmitted by our short 
wave experimental station at Poldhu. No 
difiiculty wc» ever experienced in the accu- 
rate reception of these messages. 

As, in consequence of my having to return 
to England, it was decided not to carry on 
these tests to still greater distances, I 
instructed Poldhu to gradually reduce the 
transmitting power from 12 kwtts. down to 
1 kw., but even with this small amount 
of energy the signals received at St. Vincent 
were Still stronger than would have been 
necessary for the carrying out of commercial 
work over that distanoe. 

Mr. Mathieu calculated that the signals 
would still have been readable at St. Vincent, 
even should the power at Poldhu have been 
reduced to 1-lOth of a kilowatt. 

1 might add that the night signab received 
at St. Vincent, even when Poldhu was using 
only 1 kilowatt, were much stronger than 
those received from Carnarvon, or than those 
which could be received at either St. Vincent 
or Madeira from any of the other European 
or American bi^-power stations. 

The signab by ni^^t or by day did not 
appear to be subject^ to lengthy fluctua- 
tions in strength, nor inclined to give what 
have been termed freak results. The 
results obtained could always be repeated 
over the same dbtances under similar 
conditions in respect to the sun’s altitude. 
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Short periodioal fluctuations of strength, 
lasting 1 m than a minute, were constantly 
observed, but I believe that these variations 
were mainly caused by slight changes of 
the wave length determined by imperfections 
of the arvangements in use at Poldhu, and 
also by the movements and rolling of the 
ship at the receiving end. 

Although sunrise at St. Vincent occurred 
about three hours later than at Poldhu, dur- 
ing the period of the tests nothing was 
observed which would indicate the existence 
of - the weak period so noticeable under 
similar circumstances in radio reception 
between Europe and North America. 

The results of these tests were sufficient 
to convince me that it would be possible 
to carry out reliable commercial services 
for a large portion of hours out of the 
24 over distances of at least 2,300 nautical 
miles by utilising only about 1 kilowatt 
of energy at the transmitting stations, and 
that the practical range of the system, when 
using 12 kilowatts had not even been 
approached. 

These results were obviously so encourag- 
ing that 1 decided to give the new system 
very careful study and consideration. 

The station at Poldhu was somewhat 
improved, and the energy employed was 
increased to about 20 kilowatts. 

Since February of this year a further 
series of tests have been carried out over 
ranges which included the greatest possible 
distances separating any two places on 
earth. 

A special short wave receiver was installed 
on the S.S. **Cedrio,’* and reception tests 
were carried out with Poldhu by Mr. Math- 
ieu during a journey of this vessel to New 
York and back. No reflectors of any kind 
were employed at either end. 

For the tests to the Cedric ” the wave- 
length was 92 metres and the transmitter 
comprised two oil-cooled valves of special 
deidlgn controlled by an independent drive 
circuit to ensure steadiness of wave-length. 
The power supplied to the main valves was 
21 k.w. giving a radiation of approximately 
17 k.w. 

These experiments were conducted with 
the object of supplementing our information 
on the general behaviour of short waves 
over long distances. 

The results^showed that on the ** Cedric ’* 
signals could be lecdved during dayrime 
up to a distance d 1,400 nautical miles, 
and it was conflnned ^t the signals* 


intensity is 83rmmetrical to the mean 
altitude of the sun at all times. As a 
consequence of this, the day limit of .the 
signals on the “ Cedric " was greater than 
what was observed during the cruise of the 
*‘Elettra’* because the average height of 
the sun was much less at that time of the 
year on the particular track of the ** Cedric ’* 
compared to what it was on the far more 
southemly track followed by the ** Elettra '* 
during the months of May and June. 

Signals of great intensity were received 
at Long Island, New York, during the hours 
when darkness extended over the whole 
distance separating the stations, and of 
less intensity when the sun was above the 
horizon at either end, the intensity of the 
signals varying inversely in proportion to 
the mean altitude of the sun when above the 
horizon. 

According to the measurements carried out 
Mr. H. H. Beverage, Research Engineer of 
the Radio Corporation of America, the 
average strength of the signals at New York 
was 90 microvolts per metre. 

I might mention that a few days prior 
to the commencement of these tests between 
Poldhu and the Cedric,'* the , Chief 
Engineers of the Amalgamated Wireless 
(Australasia) Ltd., of the Marconi Wireless 
Telegraph Company of Canada, Limited, 
and of the Radio Corporation of Americe, 
had been requested by telegraph to attempt 
to receive the transmissions radiated from 
Poldhu in their respective countries. 

Rather to my surprise, I must admit, Mr. 
Ernest T. Fisk, the Managing Director of 
the Amalgamated Wireless (Australasia) Ltd. 
report^ to me by cable that he could 
receive the Poldhu transmissions at his 
house in Sydney every day perfectly well 
from 5 to 9 p.m. ( Greenwich) and also that 
he had received them between 6.30 and 
8.30 a.m., iidorming me also that for most 
of the time the signals were clear, steady and 
strong on an improvised receiver conrating 
of a 24tage high frequency tuned plate and 
grid with one rectification. He also added 
that he had read every word that, was 
sent and that the signals were better than 
those he had yet received froln the hi^ 
power station at Carnarvon. 

These experiments with Australia were 
continued during the month of May, conr 
sistently good results being obtained at two 
reeeiving stations situated in the vioiiitty 
of Sydney.. 

. Jt seems obvious, if we considerthe ^pu- 
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tion and altitude of the sun, that during 
the morning period the waves travelled from 
England to Australia starting in a westerly 
direction, across the Atlantic and Pacific 
Oceans, along the longest route, which is 
approximately 12,219 nautical miles, whilst 
during the evening period they travelled 
in an easterly direction over Europe and 
Asia, along the shortest route, which is 
about 9,381 nautical miles. 

In Canada, at Montreal, reception was 
found to be possible for 16 hours out 
of the 24. 

These results were so encouraging that 1 
was tempted to try a wireless telephony 
test to Australia. 

With rather experimental arrangements 
at Poldhu, intelligible speech was transmitted 
for the first time in history from England 


to Sydney on Friday, the 30th day of May, 
of this year. 

For the telephone test to Australia, oil- 
cooled valves were employed for the main 
valve and for modulating valves. The 
wave length was 92 metres and an indepen- 
dent drive was employed for controlling 
the main valyes. The total power supplied 
to the valves was approximately 28 k.w. 
divided up as follows : 18 to the main valves, 
8 to the modulating valves and 2 to the 
drive valves. No refiector was employed. 

A continuous development of the short 
wave transmitter has been taking place 
at Poldhu. To utilise considerable power, 
required the study and development of 
circuits for paralleling valves satisfactorily, 
and also the design of special valves. To 
maintain the wave length steady has necesi- 



Fio. 5. — ^Experimental Poldhu Transmitting Plant, 1024. 



Fio. 6. — Experijnental .Traninnitting Hut» Poldhu, 
1024. 


tated the application and development of 
an independent drive. These problems have 
been solved satisfactorily and the production 
of commercial transmitters dealing with 
powers up to the order of 60 k.w. now 
presents no difficulties. Figs. 5 and 6 show 
the interior and exterior of the small 
experimental station at Poldhu. 

It was gratifying to all conoemed that 
the experiment succeeded the very first 
time it was tried, Mr. C. S. Franklin being 
in charge of the transmitting apparatus 
at Poldhu and Mr. Ernest T. Fisk of tho 
receivers at Sydney. 
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It is also interesting to observe that these 
extreme distances were obtained without 
the use of any reflector at either end. 

The results obtained between Englemd 
and Australia easily constitute a record for 
ratio of distance to wave length, for Sydney* 
by the shortest route, is approximately 
189,000 wave lengths from Poldhu. 

In my opinion it appears to have been 
proved conclusively that adequately designed 
reflectors, even if of comparatively moderate 
size, will enormously increase the effective 
strength of the signals. 

This cfiumot but augment the efficiency 
of communication, besides increasing the 
number of hours during which it will be 
possible to work with very distant countries. 

Moreover, the use of receiving reflectors 
will be of the greatest advantage to practical 
working, because' whilst magnifying the 
strength of the received waves they reduce all 
interference whether caused by atmospheric 
electricity or other stations, unless, of 
course, the direction from which the inter- 
ference may be coming happens to coincide 
exactly with that of the corresponding 
station. 

The energy magnification, due to the 
concentration of the energy by the directional 
effect, has been carefully calculated by 
Mr. Franklin, and tests carried out at Poldhu 
have fully confirmed his figures. 


COMPARATIVE POLAR CURVES a FELD STRENGTH 



Fig. 7 sho^ ftbmparative polar diagrams 
of the field in all directions from three 
different transmitters. The circle is 


a polar curve of a plain non-directional 
aerial. The short dot curve shows the polar 
curve of a two -wave length aperture reflector. 
The long dot curve shows the polar curve 
of an 8-wave aperture reflector, such as 
we propose to use for practical purposes. 

The case which was tried experimentally 
at Poldhu was an aerial and reflector ^ 
wave high 3 waves wide, the aerial being 
fed at four points with a cable feeder system. 
The horizontal polar magnification figure 
of about 30 was found. 

Mr. Franklin has formulated some general 
laws regarding these aerials, which may be 
stated as follows ; — 

(1) The ratio of the loss by radiation to the 
loss by ohmic resistcmce, and therefore 
the efficiency remains constant for 
all sizes of the aerial at the same 
frequency. This efficiency figure is 
very high and can easily be of the 
order of 80%. 

(2) The natural decrement of the aerial 
is very high, and remains constant 
whatever the extension, as the ratio of 
the inductance to the resistance of 
the aerial remains the same. 

(3) The greatest magnification for a given 
area, and therefore for a given cost, is 
obtained by having equal areas at 
the transmitter and receiver. Thus 
an aerial of 20 square wave lengths at 
transmitter and receiver gives a magni- 
fication of 200, but if divided into two 
aerials at transmitter and receiver, each 
of 10 square wave lengths, gives a 
magnification of 10,000. 

(4) For a given area of aerial at the trans- 
mitter and receiver, the magnifioatiop 
goes up as the fourth power of the 
wave frequency used. Thus, assuming 
aerials 1 kilometre wide and one hundred 
metres high at transmitter and receiver, 
these would each be 10 square wave 
lengths for 100 metre wave and would 
give a combined magnification of 
10,000. For half this wave length (50 
metres) each aerial would be 40 square 
wave lengths and would give a combined 
magnification of 160,000. 

Up to what ranges this fourth power 
law can be effective in compensating 
for the greater attenuation of the shorter 
wave has yet to be ascertained! 

The energy capacity of these aerials is 
enormous and they could never conceivably 
be worked to tfaeir limit. It would be' 
quite possible practically to superimpose 



JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


July 9S, im. 


61 S 


several waves and thus several services 
on the same aerial. 

It should not be lost sig^t of that very 
hi^ speeds of working appear to be possible 
only if short waves are employed* whilst 
speeds of the same order are quite unattain- 
able with the long waves now in general 
use for long distance radio communication. 
. I might, in other words, state that there 
exisbi no theoretical reason why with a 
frequency of 3,000,000, such as is the 
frequency of oscillation of a 100 metre 
wave, the speed should not be one hundred 
times as great as the speed attainable with 
a frequency of 30,000, which represents the 
frequency of a wave length of the order of 
those which it is proposed to use for the 
Imperial Stations. 

Between the 12th and the 14th of June 
(both inclusive) of this year, some further 
important tests were carried out between 
Poldhu and a small receiving station at 
Buenos Aires in the Argentine, the distance 
between the two points being 5,820 nautical 
miles (10,780 kilometres). 


Although many of the arrangements em- 
ployed were far from perfect, very strong 
signals were received for over ten hours each 
day at Buenos Aires. 

Messages were sent by the Argentine 
Minister of Agriculture, Dr. Le Breton* 
who happened to be in London, to the Minis- 
ter of War, General Justo, in the Argentine* 
and every me^ge transmitted was correctly 
received in one transmission. 

At the conclusion of the tests we received 
a commilnication from the Argentine Com- 
mittee, representing the wireless interests in 
the Argentine, who are conducting the 
wireless telegraph services through their 
super-power station with Europe and the 
United States of America, to I4ie effect 
that the signals from Poldhu transmitted by 
this new system were received at Buenos 
Aires with such regularity and extraordinary 
strength as to permit a service being 
conducted at any speed, and expressing the 
opinion that the Argentine station should 
be immediately equipped with the new 
system, which, they are confident, will 



Fig. 8. 


For this radio -telegraphic test the wave 
length was 92 metres and the power to 
m ai n valves was 21 k.w. This gave a 
radiation of 17 k.w. The parabolic reflector 
was employed to concentrate the energy 
towards South America, and gave a strength 
of field in that direlHion which would 
otherwise have required’ a radiation of 
approximately 300 k.w. from the aerial with- 
out reflector to produce the same effect. 


handle more than double the traffic in 
six hours than they are now able to handle 
in twenty hours with their present super- 
power station. Excellent results were also 
obtained at Rio in Brazil. (Fig. 8.) 

All these results, many of which have 
greatly exceeded my expectations, convince 
me that by means of this system economical 
and efficient low power stations can be 
established which will maintain direct hig^ 
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speed services with the most distant parts 
of the globe during a considerable number 
of fixed hours per day. 

I am further of the opinion that by means 
of these comp6tratively small stations a 
far greater number of words per 24 hours 
could be transmitted between Ekigland, 
India and her distant Dominions than would 
be possible by meeuis of the previously 
planned powei^l and expensive stations. 

Another particular advantage of this 
system should not be overlooked. As 
distant stations situated only within a cer- 
tain angle or sector of the beam are enabled 
to receive, this condition .brings about a 
comparative privacy or secrecy of commimi- 
cation unobtainable with any ether system 
of radio communication, and this may prove 
to be of the greatest value in war time, besides 
considerably increasing the number of sta- 
tions it will be possible to work, by re- 
ducing the possibilities of mutual interference 
between them. 

The comparative economy in capital cost 
of these stations, the small amount of 
electrical power which need be employed, 
together with the capability of working at 
very high speeds, should make it possible to 
bring about a substantial reduction in 
telegraphic rates. The importance of this 
to the Empire must be obvious. 

I wish to take this opportunity of expres- 
sing my high appreciation to Mr. C. S. 
Franklin for all the valuable work he has 
carried out in order to make this system a 
practical success, and also to Mr. G. A. 
Mathieu for his practical and theoretical 
assistance. 

I also wish to thank Mr.. Ernest T. Fisk, 
the Managing Director of the Amalgamated 
Wireless (Australasia) L^., Mr. H. H. 
Beverage, Research Engineer of the Radio 
Corporation of America, Mr. J. H. Thompson, 
Chief Engineer of the Marconi Wireless 
Telegraph Company of Canada, Ltd., Com- 
mander J. Lloyd Hirst, Marconi’s Wireless 
Telegraph Company Ltd.’s Representative 
on the Commercial International Committee 
in the Argentine and Mr. P. Eisler, Manager 
of the Cric Construction Co., Ltd., con- 
tractors for the High Power Stations of the 
Commercial Radio International Committee 
in Brazil, for their most valuable co-opera- 
tion in arranging at very short notice to 
successfully Teceive in their respective 
countries the signals transmitted from 
Poldhu. 


DISCUSSION. 

Admiral of the Fleet Sib Henry Jackson, 
O.C.B., K.C.V.O., F.R.S., said that Senator Marooni 
had given some notable, and he might say histom ■ 
lectures in that room on the subject of wireless 
telegraphy, but few which could equal that which . 
he had given that day. It was not that the subject- 
matter was all new ; people had been working on 
100-metre waves for some time, but he did not think * 
they had ever anticipated getting the results which 
Senator Marconi had obtained by his systematic 
study of them in the last few years. It was difficult 
to follow a paper when one did not know the contents 
beforehand, so he would not attempt to go into 
details. He would read the paper with very great 
interest when it was published. He thought it 
went far to show that the Austin-Cohen formula < 
would have to be carefully reconsidered. It was 
evident from what the lecturer had said that 
another factor had to be brought into account, 
namely, the sun's altitude — and that factor had 
apparently a great effect on the short waves. He 
had not been quite able to catch what Senator 
Marconi had said about the long route and the. 
short route to Sydney, but it was very interesting . 
to know that there was a long and a short way. 
The Marconi Company had very courteously 
helped him a few years ago when he was con- 
sidering wireless telephony on the Radio Research 
Board. The Company had given the result of their 
experience of short waves, and Mr. Franklin him- 
self had explained to the Board his views, but he 
did not know whether he had then expected to get 
such results as had been set forth in the lecture. 
Senator Marconi’s work would bring the distant 
parts of the Empire into closer touch with each 
other. The technical part, of course, required very 
deep study indeed. It was very evident that the 
short-length waves had come to stay, and would 
be of very great commercial value. One of the things 
which had struck him most in the short wave length 
was the speed of working, so that the signals could 
be recorded automatically. One would never have 
thought that the strength would have been great 
enough at very long distances. He heartily con- 
gratulated Senator Marconi and his assistants on 
the very marvellous piece of work which they 
had just accomplished. 

Professor J. A. Fleming, F.R.S., said that he 
had only seen the paper just before the lecture 
began, and he felt some diffidence therefore in 
commenting on it. On those rare occasions on which 
Senator Marooni spoke in public he always de- 
scribed some epoch-making researches, in which he 
stood head and shoulders above everybody else. 
It was very interesting to note ,that in these re- 
searches he had described, the great advance 
he had achieved had been made by moving, 
in an exactly opposite direction to that eff 
all previous research. He well remembered, 
although it was now a quarter of a century ago. 
Senator Marconi’s first address to the Institution 



618 


JOURNAL OF THE ROYAL SOdETY OF ARTS; 


of Eleotrioal EngineeFB in 1898 or 1899, when he 
deeoribed his orose-Ghannel experimente, and 
showed hia early experiments, with little copper 
mirrors, and described the tests he had made over 
a distance of about 1^ miles. But at that time the 
public and scientific interest was concentrated on 
achieving greater and greater distances, and it was 
very soon found that for this longer wave lengths 
were necessary, and therefore Senator Marconi and 
others went on increasing year by year the wave- 
length, until, in Ihe last and latest big stations, it 
wi^ something like ten miles. But having advanced 
as far, as seemed practicable in that direction, he 
had turned round and gone in the opposite direc- 
tion, and come down to wave-lengths even smaller 
t^n those used in the first cross-Channel expeii- 
m^ts, with the result that he had been able to 
show a very remarkable and interesting advance. 
There was no knowing whether the limit had yet 
been reached of the important qualities of the 
short waves. Until a little time ago there had been 
a great gap between the shortest wireless waves 
and the longest dark -heat waves, which was 
about one-third of a millimetre, but two American 
scientists had lately succeeded in filling up that 
gap and making wireless waves of less than a third 
of a millimetre wave-length, and in the same way 
at the other end of the spectrum experiments had 
given shorter and shorter wave-len^hs ; so that 
now we were acquainted with a spectrum of nearly 
60 octaves of electro-magnetic waves ; and it was 
interesting to know that the researGhes which 
Senator Marconi had described were made about 
the middle of that gigantic spectrum. The great 
importance of the researches seemed to be not 
merely in limiting the direction of the waves, but 
in greatly limiting the power. The figures which 
Senator Marconi had shown on the diagram before 
them were eloquent to every wireless engineer of the 
enormous importance of limiting the power required. 
It was becoming a very great question at the present 
tiine as to how many more high ])Ower wireless 
ata^tons , the ether could accommodate. It was 
becoming rather fully loaded up, even now, and 
there was probably not an unlimited possibility of 
putting up stations in the world without making 
such a disturbance in the ether that nobody 
would be able to do anything. Senator Marconi’s 
Vesearches seemed to have, in addition to the 
teiportance of limiting the direction of the waves 
Mid limiting the power, the great value of making 
more room in the ether ; and if that was the case 
it might become a very little desired thing to put 
more all-round stations; and, in fact, the 
General Post Office might soon prevent it, and 
<|[o one would think of putting up big stations 
tadiating all over the world in order to communi- 
cate wi^ a given point. The Trinity House light- 
house engineer would not think of putting up a 
gigantic light illuminating all round merely to 
illuminate a particular channel and guide ships in 
h particular direction. That seemed to him to be 
^e loil the directions in whMi these new researches 
would open out a fresh field of. work, in that they 


afforded a still greater, and almost unlimited, 
possibility of putting up wireless stations. 

Mr. C. S. Franklin said he had worked with 
and for Senator Marconi on the subject of short 
waves for some eight years, first of all in lta\y, 
then at Carnarvon, then at Portsmouth, then again 
at Carnarvon, and after that at Inchkeith, Hendon, 
Birmingham, and finally Poldhu. He had published, 
in 1922, a paper before the Institution of Electrical 
Engineers which described some of the results 
which had been obtained. At that time with regard 
to knowledge which had been collected by himself 
and by other investigators there was no indication 
that waves of the order described would be capable 
of giving useful commercial ranges such as to 
Australia or to South America, and the results 
obtained by Senator Marconi on his trip on the 
“ Elettra," in the early part of last year, certainly 
marked a real discovery which was npt known 
before. The subject of directional wireless tele- 
graphy and reflectors was one which had fascinated 
him for some years, and he was only going' to say 
that he was very glad to have played some useful 
part in Senator Marconi’s work. 

Mb. E. H. Shaugicnessy, O.B.E. (General Post 
Office), said the paper was a very fascinating one, 
and full of interesting experimental results. Per- 
ha})B the point that had struck him most was the 
fact that the very short waves, when transmitted 
fn>m Poldhu, did not vary and fade during any 
period at all, but were regular and constant. Of 
course, quite a lot of experimental work was being 
done on the reception ^f short-wave wireless by' 
amateurs, and even by the British Broadcasting 
Company ; recently there had boon a display of 
reception on about 100 metres from Pittsburg, 
relayed in this country. In that particular instance 
the fading had been most marked, and he thought 
the power used by the station K.D.K.A. was of 
the same order as the power at Poldhu — somewhere 
between 15 and 20 k.w. on about 100 metres. 
The day ranges obtained by the short waves did 
not seem to him anything striking for the power 
tliat was put into the set. They were certainly 
striking as ranges for short waves, but for the 
power put into the set he thought the various 
companies which supplied ships with continuous 
wave installations of about Ij^ or 3 k.w. would 
claim that their ships could work certainly over 
1,200 miles day and night ; they generally grumbled 
if their ships did not work to the Devizes station 
over 1,200 miles. 

Another interesting point that struck him was 
that most of the experiments, those to Montreal 
and to Sydney, were done without reflectors ; so 
that one had an ordinary station working on 100 
metres and working with something like 18 k.w. 
input, which was able to give a world- wide range — 
just an ordinary short-wave set. Anyone who had 
not to deal with wireless matters might not appre- 
ciate how much had had to be done to get an 
efficient transmitter of such a power on such a a^ve 
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length* and to design an aerial which would 
efficiently take that power and radiate that wave- 
length. 

Senator Marconi had said that somewhere at 
Gibraltar, or even at Gape Verde, reducing the power 
at Poldhu to some insignificant figure — ^much less 
than the 9 k.w.-r^the signals were still as strong as 
ever. That was what he had understood, and if that 
was so it was interesting to note that despite the cal- 
culations made by Mr. Mathieu, the power at 
Poldhu was increased from 9 k.w. to some figure 
about 18, and Senator Marconi was even contem- 
plating a 50 k.w. station. That, he thought, was 
quite wise, and he was quite sure that Senator 
Marconi and his very able assistants would not 
rest content with having at thoir disposal what 
they had at present. It was an experience that 
wireless had shown that under certain limited 
experiments, carried over a limited length of time, 
one could not conclude that the results would always 
be the same. He thought the earliest experiment 
cross the Atlantic on long-wave was done with, 
something like 3 k.w. Then Poldhu was built, and 
then from that one got on to much larger stations. 
It might be that such large stations would never 
be wanted for the short-wave services ; but he 
thought it was wise to consider the development of 
as full a power as one could get, even up to 50 kw. 

It had been suggested that the short-wave 
stations would eliminate all high-power stations, 
and that all radio-engineers and power people 
would be out of work. He was not satisfied 
that that was so. One was very definitely told 
that these stations had a limited number of 
hours over which they could work ; they would, 
therefore, not bo able at any moment of the day 
to deal with traffic, and one of the essentials of a 
good telegraph system was to get rid of the mes- 
sages as soon as they were handed in. There was, of 
course, a very large commercial field for deferred 
work, and obviously a system which cost a small 
amount to erect, and which would carry a very 
much larger load per day, could deal efficiently and 
economically with such a traffic. 

Mr. Prank GilXi said Senator Marconi had set 
a very high example in the way he had 
persevered along a very difficult line, and had 
apparently reached very fine results. It seemed 
to him that that was an example to every 
worker. Professor Fleming, he thought, had hit. 
on an essential point. The advantages to be 
gained were not. so much the saving in power, 
good as that might be, but the possibility 
of utilising more stations, because undoubtedly 
there was a difficulty in the ether being over- 
crowded. Another reason why too much attenti<m 
should not l>e attached to the question of power 
was that if one guaranteed — and it was a question 
of guaranteeing-^to send a light along, say, a mile 
distance, in signalling on many days ol the year, a 
candle would be enough ; but if one had almys 
to send that light signal throu|^ the air, or what- 
ever it might be, then one had to encounter fogs, 
and because of that changed condition the power 


must be increased. One could not always work 
with as small a power as one could on many days 
of the year. 

Captain P. P. Eokbrslby said he had not seen 
the paper before he arrived, nor had he intended 
to speak, but he had heard Mr. Shaughnessy 
mention the British Broadcasting Company’s 
broadcasts of the K.D.K.A. station, so he immedi 
ately decided to rise in defence of his organisation , 
which had probably broadcast more x’s than any 
other organisation in the world. It was not for 
him to deal fully with the very illuminating address 
which Senator I^rooni had delivered, nor with the 
extraordinary field that the short wave working 
opened up, but there was one point in which he was 
interested, and that point was the question of 
telephony. He wmsrted to get clear telephony, and 
the transatlantic broadcasts showed that certain 
distortions were continuously present. His com- 
pany had continually asked the Americans to 
institute and put in an independent drive at their 
end, as they believed this would cure distortion. 
Apparently they had not done so, and he. thought 
it would be of interest to everyone to know the 
particular measures adopted by Senator Marconi 
in order to obtain the pure telephony at night 
without distortion. 

Looking to the future, there was no doubt of the 
value of short wave working ; at present its appli- 
cation to broadcasting was not obvious. 

Mr. B. Bin yon said there were only two points 
which he desired to mention. One was that Senator 
Marconi had quoted the efficiency of the radiation 
aerial to bo of the order of 80 per cent., and in the 
figure which had been given the over-all efficienoy 
of the whole system was also shown to be about 
75 per cent. He thought that indicated some extra- 
ordinary progress in the design of valve plant, to 
have such very small losses in the valves and 
adjacent circuits themselves. The other point 
which espetdally interested him was the fact that 
Senator Marconi attributed the rapid fluctuations 
in signal strength on the yacht at the Cape Verde 
Islands to fluctuations in the wave length itself, 
and said that had the wave lengths been more 
constant those very quick fluctuations would 
probably not have occurred. Of course, every broad- 
cast fistener knew the rapid fading effects on the 
wave length, which was not so very far out from the 
wavelength which Senator Marconi was using ; and 
he wondered whether those quick fluctuations were 
entirely attributable to small wave-length changes 
throwing the receiver out of tune with the trans- 
mitter, or were due to rapid attenuation effects of 
the wave itself. Perhaps the author would give 
some more information on that point. 

Dr. J. Robinson said that the paper which had 
been read that afternoon was a milestone in the 
history of wireless. He quite agreed with soam 
of the speakers that very often the best way to 
make progress was* to- go backwards. Senator 
Marconi had done that, as had already been pointed 
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out, by going from very long* wave lengthe right 
down to 100 metres. Work on longer wave 
lengths in directional wireless had led to the oon- 
olosion that what are called variations of bearings 
were to be explained by attributing them to the 
Heaviside layer. Certain doubts had now arisen 
as to whether there is any Heavuude layer, and 
attempts are being made by French engineers 
to determine experimentally whether there is 
such a layer ; but it seemed to him that Senator 
Marconi's experiments confirmed its existence, 
owing to the fact that he got by night tremendous 
signal strength, and by day very small signal 
strength. In that connexion he wished to ask one 
question: What was the relative signal strength 
by night and day ? If it took, say, 28 k.w. to com- 
municate with Australia by night, what power 
would one require by day, and was it impossible 
to get through ? Was the case of a searchlight in 
a fog and on a clear night a parallel case, or were 
the conditions such that one could get through 
by day by putting up the power of the wireless 
transmitter Y 

H. E. THS Italian Ambassador said that 
Senator Marconi .had again made a most valuable 
contribution to the scientific knowledge of the 
world. Italy was proud to claim him as her son, 
but he had contributed so greatly to the culture 
and civilisation of the world that he must be 
regard^ as the son of humanity. 

The Chairman said he had been immensely 
impressed with the possibilities of the new' develop- 
ment which Senator Marconi had brought to light, 
and judging by what the other speakers had said 
that was a meeting of great importance, which 
would be regarded in the future as a landmark in 
wireless telegraphy. 

Senator Marconi, in reply, said Sir Henry 
Jackson had referred to some doubts he had had in 
regard to the waves going east or west to 
Australia. The waves did not like sunlight ; they 
preferred to travel over a track which was in 
darkness. In the early morning the darkness 
extended over the Atlantic Ocean and the Pacific, 
and the reverse was the case in the evening. 
Therefore, the waves chose the track which 
happened to be the darkest. He was very 
glad Sir Henry Jackson was present, because his 
early work in wireless should not be foigotten. 
Although, for particular reasons, it was never 
published, he thought the Admiral was using short 
waves during his early experiments. 

He wished to thank Professor Fleming very 
much for the kind things he had said, and to point 
out that it was very largely due. to his invention 
of the thermionic valve and his researches on the 
original valves and the rectifying valves that it 
had been possible to invent the new transmitting 
valves which allowed the production of continuous 
oeoillations and of short waves. 

With regard to wlmt Mr. Shaughnessy had said. 


he quite understood hu question in regard to signal 
variations or fading. Those signal variations, as' he 
had said, did take place, but over the distances to 
which he had been referring the variations were not 
so serious as to make it impossible to receive 
efficiently, even when signals were at their weakest. 
He had referred to the results obtained from the 
American station at Pittsburg. If he was not 
mistaken the transmission from Pittsburg was 
telephony, not telegraphy, and if Mr. Shaughnessy 
had been present at the tests which he (the speaker) 
had been carrying out, he would have found out 
, thatt it was very much easier to get an efficient 
reception telegraphically than telephonioally. Dis- 
tortion affected telephony more than it affected 
telegraphy. Most of his results, except the radio 
telephony experiments with Australia, had been 
with radio telegraphy. He also wished to point 
out that when reflectors were employed at 
the transmitting end, the variation^ or fadings 
seemed to get much less than without a reflector. 
He was not quite certain why it was so, but the 
variations were less. Mr. Franklin had also noticed 
the same thing over shorter distances. He did 
not know the reason, but he thought there would 
be a much smaller variation of signab when reflec- 
tors were used. Perhaps in the future, when 
Mr. Shaughnessy was convinced, as he hoped 
to be able to prove, that the system was 
efficient, the day might come when the Post 
Office might make it compulsory, as Dr. 
Fleming had suggested; and then one would 
not be able to work anything else. The instances 
he had given were for reliable communication 
which could be obtain^ any day. On ships it was 
true that often 1 ,000 miles could be covered 
with the exbting systems by day, but, as 
he was a great deal at sea — in the literal sense, 
his experience was that it was not very certain. 
He did not contemplate using more than 
20 or 2.5 k.w. at any of the stations, although he 
thought it was as well to see that they could use 
50 k.w. if necessary. 

He thanked Mr. Gill for his remarks, and Captain 
Eckersley had also referred to fading. What he 
had said in reply to Mr. Shaughnessy would, he 
thought, answer Captain Eckersley. With tele- 
phony one noticed distortion or fading or the 
signals going off, or whatever it was, very much 
more than in telegraphy. In speaking to Australia 
it was not noticed much. It might be that the 
independent drive introduced by Mr. Franklin at 
that station, or some particular conditions in 
Australia, which he did not know of, made the 
reception fairly reliable. 

In answer to Mr. Binyon, who had referred to the 
efficiency of radiation as being 80 per cent, and 
the radiation being very efficient. Senator Marconi 
said he had not made actual measurements himself 
but he took the figures given by Mr. Franklin 
subject to confirmation. If those figures were 
what Mr. Franklin believed them to be it was a 
very efficient station indeed, and it represented a 
very marked improvement in the design of wizebss 
transmitters. 
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With regard to Dr. Robinson’s remarks as to the 
variation of bearings, he really did not know to what 
extent the bearings of the received signals varied 
at distant stations. He had only been trying to 
ascertain the reliability of reception, and he' did 
not know if the direction varied much or not ; he 
thought it did not, but that had to be tested. In 
regard to the Heaviside layer, there was perhaps 
no Heaviside layer. He did not want it, especially 
if it [diifted its position every time ! ' With regard 
to the relative strength by night and by day, the 
signals by night were certainly enormously stronger 
tlmn by day, and the indications were that in the 
middle of the day any practicable amount of power 
would not get through very long distances. He 
did not know, however, if by narrowing the 
beam or by the employment of other wave 
lengths it might not be possible to do great 
distances by day. At present, if there was 
a considerable distance of the track to be traversed 
by the waves under sunlight, especially if the sun 
was high, one could not get the waves through. 
He did not know, however, anything about that, 
except that it would appear to Ix^ very difficult 
indeed, if not impossible, to get messages to 
Australia by daytime so far as he had tried. He 
could not speak in regard to what might bo 
achieved in the near future, when reflectors at 
both ends are in use. 

In conclusion he wished to thank the Council of 
the Royal Society of Arts for the opportunity given 
to him of delivering his lecture, and Mr. Campbell 
Swinton for presiding, and for the remarks he had 
made in regard to his work ; he wished to 
thank his audience also for their presence, and 
for the very kind way in which they had ret^eived 
him. 


NOTES ON BOOKS. 

Masters of Soienoe and Invention. By Floyd 

L. Darrow. London: CJhapman and Hall, Ltd. 

10s. 6d. net. 

Architects are apt to complain that the works, if 
not the names, of the great architects of the past 
are unknown to the general ; doctors make a 
similar complaint about the masters of their craft ; 
while men of science lament the world’s apathy 
about the famous thinkers who have built up 
our knowledge of chemistry, physios and other 
great sciences. No doubt such ignorance is deplor- 
able, and is partly due to the nature of our educa- 
tion, which has hitherto been inclined to stress the 
literary side at the expense of other branches of 
study. In the book before us Mr. Darrow has 
' attempted to do something to cure the world’s ig- 
norance in respect ol the masters of science and 
invention. He has given us short biographies of 
a great number of scientific thinkers from Qalileo 
to Marconi, written in sneh language as to be in- 
telligible to tile metest layman, and outiining in a 
general way the trend of their discoveries, and show- 
ing the parts they j^yed in developing scientific 
theory and discovering scientifio facts. The 


reader who has assimilated this volume will not 
only be familiar with such names as Lavoisier, 
Srheele, Berzelius, Liebig, Mendel6eff and Agassiz, 
he will also have a very fair idea of the particular 
work w'hich they carried out and of the difficulties 
they had to overcome in accomplishing it. 


PYRETHRUM FLOWERS IN JAPAN. 

Pyrethrum flowers are produced in Japan 
in the Wakayama and Hiroshima prefectures, by 
small farmers, who dry the flow'crs and pack them 
in straw bags. The growers, however have 
no knowledge of export business procedure, 
or of the .English language, and consequently 
it is impossible to deal with them direct. 
According to a report by the United States Consul 
at Kobe, the dried flowers are purchased from the 
farmers by jobbers, who, in turn, sell to the 
exporters. These exporters inspect, re-dry, and re- 
pack the flow'ers into hard-pressed bales suitable 
for export, and are the only concerns having the 
facilities for conducting foreign trade. 

The price of pyrethrum flowers in Japan is 
subject to a considerable amount of manipulation. 
The growers, jobliers, and exporters (combine into 
guilds, whose only purpose is to maintain prices, 
and, owing to the short supply of pyrethrum 
flowers in the world, they have been fairly suc- 
cessful in their endeavours. 

The following table gives the quantity and value 
of exports of this commoclity from Japan in 
11120 - 2 :— 


Years. 

Pounds. 

Yen. 

1920 .. 

. . 2,926,598 

2,553,6^5 

1921 

.. 1,127,687 

651,549 

1922 .. 

. . 3,983,083 

3,357,188 


THE VERMILION INDUSTRY IN HONG 
KONG. 

One of the oldest and best known of the Hong 
Kong industries is the manufacture of vermilion, 
which is used by the Chinese for making varnishes, 
for colouring candles and paper, and for stamping 
and writing purposes. The annual output in 
Hong Kong, says the United States Consul there, 
is estimated to be about 20,000 cases of 50 catties 
each (66} pounds), the total value being approxi- 
mately 1,800,000 Hong Kong dollars. Of the total 
output of 20,000 cases, about 10 per cent, is for 
local use, 10 per cent, for exportation to the United 
States and Europe, and 80 per cent, for exporta- 
tion to Canton, Fatshan, and the neighbouring 
districts. The exports to the United States and 
Europe are small in consequence of the competition 
of coal-tar dyes, which are much cheaper. 

There is only one grade of Chinese vermilionf 
made of a mixture of mercury and red sulphur in 
the proportion of 100 to 90 ; that is, 100 pounds 
Of mercury to 00 pounds of red sulphur. The 
red sulphur employed is secured from the Provinces 
of South China. 
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About 20,000 flasks of mercury are annually 
used in the vermilion industry in Hong Kong. 

The mercury is packed in steel flasks containing 
75 pounds each and imported direct from Europe, 
chiefly from Italy and the United Kingdom. The 
former country supplies 05 per cent, and the latter 
25 per cent., the remainder coming from Spain 
and Belgium." 


JOHORE STRAITS CAUSEWAY. 

The causeway across the Straits of «l uhore, connect- 
ing the island of Svigapore with the mainland, was 
opened to goods traffic on September 17, and to 
passenger traffic on October I, 1923. The ferrv 
system in use for 14 years has been discontinued. 

The Johore State railway a as opened to traffic 
in 1909, and a car ferry service was established 
between Johore Bahru and Woodlands. Eacli of 
the ferry boats carried six goods waggons, and 
passengers were transferred by launches. When the 
traffic increased from ll,5f)0 waggons in 1911 to 
54,000 in 1917, it was decided that other means aould 
have to be provided for its through movement. 
Construction of the causeway began in 1919. Ttn 
cost will be borne jointly by the (loveniraents of 
the Federated Malay States, Johore, anci the 
Straits Settlements. 

When completed, writes the Unitwl States 
Vice-Consul at Singapore, the causeway will con- 
tain over 1,500,000 cubic yards of rubble. It is 
built in an average water depth of 4ft feet at low' 
tide. Its length will be 3,4ft5 feet and its width 
on top will be 60 feet, carrying tw'o railw'ay tracks 
and a 26-foot roadway. A lock is provided for 
the passage of local craft, and a rolling lift bridge 
carries the railway and roadway across the loak- 
The moving part of this bridge weighs 570 tons 
and is operated by electricity. 


CO-OPERATIVE SOCIETIES IN CHINA. 

Co-operative societies in China are limited 
almost entirely to students’ organisations in some 
of the larger universities, which are of little con- 
sequence in the economic life of the nation. Pro- 
ducers’ and consumers* societies are viilually 
non-existent. Certain quasl-oo-operative credit 
societies, however, are found. 

According to the official ** Commerce Reports,” 
published by the United States Bureau of Foreign 
and Domestic Commerce, a foreign missionary in 
Shantung has organised a credit society, known 
as the Taipu Co-operative Credit Society, in certain 
Shantung towns. Each member must pay 10 
silver dollars (approximately £1) in cash or by 
instalments. Loans may be raised from outside, 
with the society as guarantor. A member may 
borrow from the socxeU; if he can get another 
member as guarantor. 

In seeking to'jprovide protection against future 
famine |n famine areas, the Ghina International 


Relief Committee has recently drawn up a set of 
rules for the organisation of rural-credit societies 
in China. The committee promises to stand 
behind such societies provided they are carried on 
according to these rules and are under the super- 
vision of the committee. No society has yet been 
formed on these lines, but surveys of the needs 
in different communities are being made. 

There is an old Chinese institution resembling a 
co-operative credit society, which is merely called a 
“ hui ” or ” society.” It may consist of any number 
of people, usually 10, 20, or 30. Each member agrees 
to pay a fixed amount every month for so many 
montlu) and the total amount thus collected is 
drawn for by lot. The duration of the society 
depends on the number of its members 10 months 
for 10 members, 12 months for 12 members, etc. 
When one member has drawn the money for one 
month he no longer takes part in the drawing. 
The meml)er who draws first gets the use of the 
money in a lump sum without interest. The 
member who is unlucky enough to draw' last gets 
back his 10 deposits without interest. 


GENERAL NOTES. 


»SiSAL Hemp Production in the Emfibb. — 
Sisal hemp is chiefly produced in Mexico, where 
the annual output is about 150,000 tons. More than 
nine-tenths of this goes to the United States, 
where it is employed for the manufacture of the 
binder twine used in liar vesting the grain crops of 
the Western States. It is obvious, therefore, that 
Eurofiean buyers must look to countries other than 
Mexico tor adequate supplies of the fibre. A r^sum^ 
of the present position of sisal hemp cultivation 
in the British Empire is given in the current issue 
of the Bulletin of the lmi)crial Institute. African 
.sisal, profluced in Tanganyika and Kenya Colony, 
is of excellent quality and large ({uantities eome 
to this country. The Bahamas also grow the fibre 
on a fairly extensive sc-ale, but the whole of their 
output is taken by the United States. No other 
country is at present prcMlucing large quantities of 
the fibre, but commercial supplies may be expected 
in the near future from Ceylon, Nyasaland, Gold 
(k)ast, Mauritius and Jamaioa. Several other 
regions are well adapted to the crop and have 
extensive areas available for cultivation. 

Yakutsk Fur Trade. — ^The approximate 
number of the various furs accumulated at Harbin 
during the 1922-23 trapping season, and sold and 
shipped from Harbin in the summer of 1923 were 
as follows : Squirrel, 700,000 ; ermine, 30,000 ; 
kolinsky, 2,000 ; red fox, 4,000 ; white fox, 
20,000; gray fox, 600; silver fox, 30; sable, 
400 ; and hare, 100,000. These furs, writes the 
United States Consul at Harbin, were for the most 
part shipped up the Lena River and overland to 
Irkutsk, thence by train to Moscow, where prac- 
tically all of them were sold to London buyers. 
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NOTICES. 


PRESENTATION OF THE SOCIETY’S 
ALBERT MEDAL TO H.R.H. THE 
PRINCE OF WALES. 

Tlio Coimc?il of the Royal Society of Arts 
atUmded at St. .lanuH's l^alaco, on .Tidy 
25tli, when Field Marshal H.R.H. the Duke 
of Connaiigiit, K.(l., President of the 
Soe.iety, prc'seiited tJic Society’s Albert 
Medal for 1924 to H.R.H. the Prince of 
Wales, K.(j., “in recognition of services 
rendered to Arts, Muiiufaetures and C’oiii- 
meree as President of the British Fmpin* 
Exhibition, and by his visits to tlu' Doniin- 
ions and India.” 

The niendK‘rs of the (^ouneil present were 
as follows: — Lord Askwith, K.(\B., K.C., 
D.C.L., (late Chairiuan of the Council), 
Senator (J. Marconi, (T.C.V.O. (Chairman of 
the (’ouneil), fjoni Blyth (Chairman, 
Dominions and C Vjlonies Section Committee), 
Sir Diigald Clerk, K.B.K., D.Se., F.R.S., Sir 
William Henry Davison, K.B.E., D.L., M.P., 
Sir Archibald l>»nny, Bt., TA.D., Mr. Peter 
MacIntyre Evans, M.A., U^.D., Sir Edward 
A. (Jait, K.C.S.L, C.F.E. (Chairman, Indian 
Section Committi^e), Sir Robert A. Ffadtield, 
Bt., D.Se., F.R.S., Fiear-Admiral .Jame.s de 
Coiircy Hamilton, M.V.O., Sir Thomas H. 
Holland, K.C.S.L, K.C.I.E., D.Se., F.R.S., 
Major Sir Hiimydirey trf'ggett, D.S.O., R.E., 
Colonel Sir Henry McMahon, (l.C.M.C., 
(4.C.V.().,K.C.J.E.,‘C.S.L, Sir Philip Magnus, 
Bt., (Chairman, Examinations Committee). 
Sir Ceorge Sutton, Bt., Mr. Carmichael 
Thomas, Dr. J. A. Voelckor, M.A., Ph.D., 
and Sir Frank Warner, K.B.E., with Mr. CF. R. 
Menzit's, M.A., (Secretary of the Society) and 
Mr. S. Digby, C.F.E. (St^cretary of the 
Indian and Dominions and Colonies Sec- 
tions). 

They were introduced by Lord Askwith. 

Lieut. -Colonel * Sir Malcolm Murray, 
K.C.V.O., C.B., C.I.E., was in attendance 
on the Duke of Connaught. 


COUNCIL. 

A meeting of thc^ Council was iield on 
Monday, July 21st. Pre.sent : - 

I.orti Askwith, K.C.B., K.C., D.C.L., 
in the chair ; Sir Prank Baines, C.V.O., 
C.B.E., Sir Thomas J. Bennett, C.F.E., Sir 
William H. Davison, K.B.E., D.L., M.P.,Sir 
Archiljald Denny, Bt., LFj.D., Sir EdwanI A. 
fJait, K.C.S.I., C.F.E., Major Sir Humphre^y 
Ixiggett, D.S.O., R.E., Sir Charles C. 

Mcljeod, Sir Philip Magnus, Bt., Senator 
(biglielmo Marconi, (i.C.V.O., FjL.D., D.Se., 
Sir Ceorge Sutton, Bt., Mr. Carmichael 
Thomas, Sir Frank Warner, K.B.E., and 
Sir Philip Watts, K.C.TL, LI. 1 .D,, F.R.S., with 
Mr. (F. Iv. Menzies, M.A. (Secretary of the 
Society) and Mr. S. Digby, C.I.E. (Secretary 
of the Indian and Dominions and Colonies 
Sections). 

Senator Clugliehno Marconi, C.C.V.O., 
LL.D., D.Se., was elected (’hairman of the 
(^ouncil for the year 1924-25. 

The re]>ortK of the judges on the First 
Annual Com]H^tition of Fnilustrial Designs 
were received. 

The various Committees of the Council 
were re-appointed. 

Suggestions for improving the Journal 
were eonsitlered and approved, the altera- 
tions in ty|)e, etc., to come into force in the 
next volume, wFiich will start in Noveiul>er. 

Certain alterations in the syllabuses of 
the P^xamiiiations were approved. 

The aiTangements for Lectures and Paj^^rs 
in 1924-25 wcix^ fiiHher considered. 

Other formal business was transacted. 


DOMINIONS AND COLONIES SECTION. 

Thursday, July 24th, 1924 ; Hon. W. 
Ormsby-Oork, M.P., in the chair. 

A ])aper on “ Recent Dt^velopments in 
the Belgian Congo ” was read by M. Louis 
Franck, O.C.V.O., Minister of the Belgian 
Colonies, 1918-24. 

The paj^r and discussion will be published 
in a subsequent numlx^r of the Journal, 
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COMPETITION OF INDUSTRIAL 
DESIGNS. 

The Exliibition of selected works sub- 
mitted at the Society’s Annual Com)x^titiou 
of Industrial Designs is now being held, by 
the courtesy of the Director, in the North 
Court of the Victoria and Allx>rt Museiiin, 
South Kensington, S. VV., and will reiuHinoi)en 
until Saturday, August 30th. The designs 
exhibited are divided into the following 
classes ; Textiles, Furniture, Hook Produc- 
tion, Pottery and Glass, and Miscellaneous. 
The Exhibition is opi^n to the public free 
daily from 10 a.in. to 5 ]).in., and on Thurs- 
days and Saturdays from 10 a.m. to 0 }).m. 

'^rhe Keport-s of the Judgi*s, including tlu* 
awards of j>rizes, have* non' l>een receix'ed, 
and it is }io|)ed to publish tlaan in thi‘ 
Journal at an early date. 


PROCEEDINGS OF THE SOCIETY: 


DOMINIONS AND COLONIES SECTION. 

Tuesday, May 27th, 1924. 

Db. J. W. Evans, C.B.E., D.Sc., F.R.S., 
President of the Geological Society, in the 
chair. 

The Chairhan, in introducing the lecturer. Prof. 
C. Gilbert Cullifi, said there had been great 
interest evinced in the economic wealth of Cyprus 
to the last 6,000 or 6,000 years ; he believed it had 
been a topic of conversation among those 
interested in metallurgy in Egypt thousands 
of years ago. At any rate a great deal of the 
copper from Cyprus had found its way to Egypt. 
The mines had also been worked in Greek and 
Roman times. In the last 40 or 50 years 
Austrians and Frenchmen had reported on the 
mineral wdalth of Cyprus. When the island 
became a British Dominion it had been up to us 
to ascertain exactly what its mineral wealth was, 
and he was very proud that he had had the honour 
ol recommending for that purpose Vrdt, Cullis and his 
brilliant young assistant, Mr. Edge. That his 
ohoioe had been justified he thought the audience 
would agree after they had heard the paper. 

The paper read was: — 

A SKETCH OF THE GEOLOGY AND 
MINERAL RESOURCES OF 
CYPRUS. 

By C. OiLBEBT Cullis, D.Sc., M.I.M.M. 

(Professor of Eoofiomic Mineralogy, Royal 
School of Mlees, Jjondoa). 

Cyprus first came under British adminis- 
tration — ^if we except its occupation for a 
brief period in 1191 by Richard Coeur-de- 


Lioii — in 1878; but on the terms then 
negotiated by Lord Beaconsfield it remained 
Ottoman territory and its inhabitants 
Ottoman subjects. The entry of the Turks 
into the War, on the side of the Central 
Empires, resulted in the annulment of that 
agreement, and since Novemlier 6th, 1914, 
the island has been a British Crown Colony. 

Th(? acquisition of this new dey)eiidency 
carries with it new resi)oiisibilities, and, 
in order that the well-lxung of its jx»o})le 
may be promoted, a knowledge of the 
island’s potentialities has Ix^eomo more 
than ever desirable. It is w^ith the object 
of calling attoition to its mineral ])ossibi lilies 
that this sketch has lieen ])rejiaix?d. 

Jn 1021 the writer was commissioned by 
H.M. Colonial Office to report upon the 
ciipriferoiis do])osits of the island, and he 
and his colleague, Mr. A. Ilroiighton Edge, 
carried out the lU'cessary field invf‘stigatiori 
in the autumn of that year, 'riu* indications 
of copyxu* mineralisation are widely clis- 
tributed, and practically all of them w'ert* 
inspected. A unique opportunity was thus 
afforded of exploring the island and of 
acquiring a first-hand acquaintance with 
its general geology and mineral rosf)urces. 

The examination was necessarily incom- 
plete, however, and it should be understood 
tliat, exc^i)t as regards the copper deposits, 
the sketch is largely based uyjon the work 
of earlier observers, notably (iaudry, Unger 
and Kotschy, Russell, Bergeat, Reid, and 
Bellamy. The geological map by Bellamy 
and the pay^er by that author and Jukes - 
Browne w^ere syxjcially hely)ful, and it is 
desired to make full acknowledgment of 
the information obtained from these and 
other ymbli cati ons . 

The geology and economic minerals of 
Cyj)rus are remarkably varied. Both 
scKlimentary and igneous rocks are y^resent, 
the former occuy)ying about four- fifths of 
the island, the latter one -fifth. The sedi- 
mentary rocks range from Cretaceous to 
Recent ; the igneous are generally sup- 
y) 08 ed to belong to one y^eriod, viz., Miocene. 
Assuming this to be so the strati graphical 
succession is as follows ; — 

Pleistocene 
Pliocene 
Igneous Rocks 

Idalian Series (mainly Miocene) 
Kythrean Series (mainly OUgocene) 
Trypanian Series (Eocene and Creta- 
ceous). » 
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These several groups will be considered 
in turn, the rocks and general geology of 
each being dealt with first, the materials 
oi economic interest afterwards. 

Trypanian Series. 

Geology. 

The oldest sedimentary rocks are those 
foming the ridge of the Kyrenia Mountains. 
They consist of massive limestones and 
dolomites. Numerous igneous intrusions 
are present in them, and by the heat of those, 
as also by compression, the limestones have 
been largely cliangcd into marble. 

Their outcrop forms a narrow band, 
nearly 60 miles long, but not more than 
three across, nuining parallel with and close 
to the coast. To the west it ends on the 
shore near Cape Kormakiti. Its eastern 
termination is at the base of the Kar))a.ss 
Peninsula. The middle line of the 
outcrop is marked by a chain of peaks. 


Limestones of a similar kind, and probably 
referable to the same series, occur at a few 
localities in the south-west of the island, 
where they apjiear as inliers exposed by the 
erosion of overlying formations. These 
small outcrops may indicate the summit 
of a buried anticline south of the 
Troddos Mountains corresponding with 
the Kyrenia anticline north of them. 
In this southern area, again, the limestones 
have been invaded and altered by igneous 
intrusions. 

At the western end of the Kyrenia 
Mountains thin -bedded shaly limestones 
flank the Trypanian lieds on both sides of 
the range. These are known as the Lapithos 
Heds and have not been recognised in other 
parts of the island. Certain foraminiferal 
shells have been found in them from which 
an Eocene age has been inferred. Their 
relations to adjacent formations are difficult 
to make out. Bergeat thought them dis- 
cordant with the massive limestones, but 



Fig. 2. — Kyrenia Harbour; Kyrenia Mountains in background. 


often over 3,000 feet in height, and the 
slopes down to the sea and to the central 
plain, or Mesoria, are very steep (Fig. 2). 

The beds are folded into a sharp anticline 
the limbs of which plunge beneath the 
newer strata to north and south. East- 
wards the anticline pitches under the 
later rocks of the Karpass. Tlie folding 
has probably been accompanied by faulting 
and these dual disturbemc^s make the 
determination of thickness uncertain. It 
has been estimated at 5;000 to 6,000 feet. 

No identifiable fossils have been found in 
these strata. Their age is, therefore, un- 
known ; but from analogy with fossiliferous 
rocks on the mainland, and especially 
with the Hippurltic Limestone of Greece, 
they are gciiiarally regarded as Cretaceoufik 


Bellamy and Jukes-Browme have reported 
them to be in conformable relationship and 
to denote an unbroken Cretaceous -Eocene 
sequence. On the map (Fig. 1) they are 
included with the Trypanian. 

Mineral Deposits. 

Marble , — The Trypanian is principally 
notable for its ornamental marbles. They 
are specially develojied where the limestones 
have been crushed and recrystallised, or 
intruded by igneous rocks. White, coloured, 
veined, and brecciated marbles are repre- 
sented, and along the 60 miles of the range 
the available quantities must be very 
large. Bellamy states that some years 
ago specimens of the best types were 
sent to Naples to be polished and were 
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Bubmitted to marble experts, who reported 
them to be of excellent quality. 

They are not quarried at present, but 
appear to have been worked extensively 
in early times. In many of the ancient 
and mediaBval buildings marbles have been 
used, practically all of which can be matched 
in place. Gaudry thought these stones 
did not originate in Cyprus, but the existence 
of identical material in situ, and the im- 
probability that heavy building material 
would be imported to a land so well provided 
by nature, favour the view that the stones 
employed were of native origin. The 
possibility of establishing a marble industry 
in Cyprus might well be considered by those 
interested in the development of its resources. 

Lime and Clay , — The limestones burn to 
an excellent lime and are quarried for this 
purpose at several places. The best lime 
is said to be obtained in the neighbourhood 
of Dikoino, at Kazaphani near Kyrenia, 
and just outside Kythrea. The series also 
yields a plastic clay which occurs in pockets 
and fissures in the rocks, and is probably a 
residual material left as the limestones 
have been dissolved at the surface. In the 
villages it is used for roof construction, 
a thick layer being spread over the foimda- 
tion of brushwood with which the flat- 
topped houses are thatched. 

Petroleum , — Among the limestones a 
black variety lias been recorded which 
becomes white when heated. Gaudry con- 
sidered the colour due to bitumen. It is 
probably the occurrence of material of this 
kind that has given rise to the belief that 
petroleum exists in the Kyrenia range, 
and has led t«o a certain amount of prospec- 
ting for oil. One of the districts where 
these supposed seepages have been reported 
is that of Akanthou,and some years before 
the war Dr. Arthur Wade made an examina- 
tion of the ground. No developments 
ensued, however, and it is assumed that the 
evidence obtained was not considered 
favourable. 

Licenses have at various times been issued 
to oil-mining firms, some of good standing, 
for exploration in the island, and investi- 
gations have been made, but as no serious 
work seems ever to have been begun, 
and permits have been allowed to lapse, 
it is inferred that no indications of the 
existence of petroleum or petroliferous 
rocks on an economic scale have yet been 
found. 


Kythrean Series. 

Geology. 

Succeeding the Trypanian is the Kythrean 
formation, a series, perhaps 1,600 feet 
thick, of buff-coloured gritty sandstones 
and sandy shales, with breccias and con- 
glomerates below and grey-green marls 
above. The basal rock^ contain fragments 
from the underlying Lapithos beds and 
Trypanian limestones, indicating an un- 
conformable junction and a break of some 
importance. The green marls, on the 
other hand, pass conformably up into the 
overlying formation. 

This series is best developed near the 
Kyrenia Mountains which it flanks on either 
side. The northern outcrop is narrow, but 
the southern is much broader and, indeed, 
provides the finest exposure of these beds in 
the island. Beyond the eastern end of 
the Trynanian ridge the two outcrops 
merge and continue as a single band, beneath 
a broken cover of newer rocks, along the 
whole length of the Karpass. 

Besides its principal development north 
of the Mesoria the Kythrean has a subordin* 
ate development south of the Troodos 
range, especially in the Paphos District. 
Here it occurs as inkers, sometimea 
with Trypanian cores. Of these the 
largest occur in the vicinity of Kelo- 
kethara, around Phyti, between Peyia and 
Akoursou, and north of Neokhorion in 
the Akamas Peninsula. There is also a 
small inker at Pendakomo in the Limassol 
District. Li this southern region the 
Kythrean beds are often associated with 
igneous rocks. 

No fossils except a few Foraminifera have 
been found in the Kythrean rocks so that 
their age has not been determined on a 
palaeontological basis. They are conform- 
ably overlain, however, by beds which are 
definitely Miocene, and cover unconformably 
others which are Cretaceous or Eocetie,. 
and on this evidence are taken to be of 
Upper Eocene or of Oligocene age. This 
conclusion is supported by a comparison with 
similar strata of known date in neighbouring 
parts of Europe. 

Mineral Deposits. 

^The Kythrean strata contain kttle of 
eck^bmic value. Certain of the sandstones 
are suitable for building-stone, but they 
are not much used because, better material 
occurs among the kmestones of the newer* 
formations. Slabs of some size suitable > 
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Fio. 3. — Well bedded chalks and chalky marls of Idalian Series near Yerasa. 


for leaving stones, etc., may bo obtained 
in certain places where the sandstones are 
well bedded and are not folded. 

Idalian Series. 

'Geology. 

Resting on the Kythrean is a conspicuous 
formation made up of thrcse members the 
•combined outcrop of which occupies nearly 
half the island. The included strata con- 
stitute the Idalian Series. The middle mem- 
ber, 1,200 to 1,500 feet thick, consists of 
snow-white well-bedded chalks and chalk 
marls with layers of dint and chert-. These 
pass down into grey or green marls, about 
400 feet thick, containing imjjortant deposits 
•of gypsum. The marls are supposed to 
.shade conformably into the Kythrean series 
below. Above, the chalks are succeeded 
by rough cream-coloured shelly and coralline 
•limestones. 

This triple sheet may once have covered 
the whole island. Though extensively 
•eroded it still has a wide distribution 
wrapping round both mountain ranges. Its 
principal outcrop lies south of the Troodos 
range and sweeps across from Akamas 
to Lamaca. It is also strongly developed 
in the Mesoria, but here it is much hidden 
by later deposits. From the Mesoria it 
: stretches along the Karpass and thence 
swings back as a narrow band between the 
Kyrenia range .and the coast. 

Over large areas these beds have a flat 
•or nearly flat lie (Fig. 3). ^his is especially 


the case in the groat southern outcrop and in 
the district of Dali. Around the Kyrenia 
hills steep dips prevail and are an expression . 
of the severe folding this part of the island 
has undergone. All round the Troodos 
Moim tains, too, the strata are highly 
inclined or contorted. This has generally 
been regarded as a consequence of igneous 
intrusion, but alternatively may be due to 
crushing of the soft sediments against a 
resistant igneous buttress. 

Fossils, though not numerous, are suf- 
ficent to prove the beds to be mainly Miocene. 
They can be correlated with similar Miocene 
rocks in Syria. The basal gypsiferous 
marls may perhaps be Oligocene, and if so 
would be better included with the Kythrean. 
In like manner some of the highest shelly 
limestones may possibly be Pliocene. But 
the central white chalk, the most abimdant 
and characteristic sedimentary formation 
in Cyi>rus, is certainly Miocene. 

Mineral Deposits. 

Gypeum , — Of all the sedimentary forma- 
tions the Idalian are the most important 
from an economic point of view. The most 
valuable product is gypsum. This is found 
as crystallised selenite, as massive rock- 
gypsum and alabaster, and also in a peculiar 
laminated condition. Its distribution, co- 
extensive with that of the basal marls, is 
very wide, workable deposits occurring in 
all the administrative Districts. 
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Aradippou and Pyla (Lamaca), Yer- 
maaoyia (LimasMol), Patriki and Galinopomi 
(Famagusta), Hagia Paraskevi, Yerolakko 
and Lefka (Nicosia), Myrtou (Kyrenia), and 
Letymbou and Kallepia (Paphos) are 
notable localities. There are others where 
g 3 rpeum is either obtained on a small scale, 
or is known to occur in workable quantities. 
Only those deposits which are most favour- 
ably circumstanced are at present exploited. 

The mineral is qiiarried. It is exported 
in the raw state, and is also burnt to pleister 
of Paris, e.g., at Larnaca and Limassol, 
the finished product being shipped abroad 
or absorbed in the island. The quantities 
and value of the exports for a number of 
years are given below. 


Exports of Cyprus Gyi^sum. 


Year. 

Long Tons 

Gold 

(Currency) 

1915 

2,635 

£1,575 

1916 

3,147 

£1,814 

1917 

490 

£319 

1918 

452 

£581 

1919 

2,970 

£5,222 

1920 

7,114 

£10,451 

1921 

8,881 

£9,827 

Some of 

the alabash^r, 

e.^., that 1 


Pyla, is suitable for decorative purposes, and 
a certain amount has been so used in some 
of the larger Cyprus buildings. It should 
also be well adapted to the modern utilisa- 
tion for electric light shades. 

The laminated mineral is extensively 
quarried, under the name of “ marmaras,” 
for interior paving slabs. It cleaves into 
plates of various thicknesses, which can be 
sawn to any size or shaj^e and dressed to 
a smooth surface. It makes an admirable 
material for floors, stairs, shelves, sills, etc., 
and is wi<lely used throughout the island in 
houses and public buildings of all classes. 
Indeed, it is so serviceable for indoor con- 
structional work that, if better known, a 
demand for it outside Cyprus might arise. 

Umber . — Where the Idalian marls are in 
contact with the igneous rocks, especially 
the volcanics, they often assume a dark 
Ibrown colour and acquire value as the 
pigment “terra umbra.” The umber zone 
may be as much as 10 or 15 feet thick. 
The material is soft and earthy, and is usually 
of a rich coffee-brown colour, although 
lighter and darker shades occur. Powdered 
it makes a pigment which in tint and covering 
power ranks among the best natural lunbers 
known, * 


The total length of outcrop of the Idalian- 
igneous contact approximates to 150 miles. 
Whether the umbers are developed along 
the whole of this is not known, but the 
length of contact that is certainly umber* 
bearing is very great, and the available 
supplies must be practically inexhaustible. 

The umber is of particularly fine quality 
in the volcanic inlier of Troulli, and it is 
from this area that most of the present 
supplies are obtained. The shipping port 
is Lamaca. Bellamy refers also to produc- 
tion near Limassol. The location of quarries 
in these two districts has been determined 
by considerations of transport ; equally 
good material occurs at other places, which 
might become centres of production if 
the need arose. 

The mining is of a most primitive kind, 
and seems both inefficient and wasteful. A pit 
is sunk above the igneous-sedimentary con- 
tact, which, after the umber has been ex- 
tracted to a shallow depth, is abandoned 
and another opened near-by. The work is 
done by small groups of Cypriotes who, 
having no adequate appliances, are unable 
to follow the mineral to depth. They 
operate on a contract which covers the mining 
of the mineral and its delivery to the con- 
cessionaire or his agent at port. Some of 
the mineral is calcined to “ burnt umber,” 
but most of it is shipped as “ raw umber.” 
It goes princi|.)ally to Italy and the United 
States. In 1917 the amoimt exjxirted was 
1,881 tons, valued at £3,746. Cyprus 
umber, in view of its excellence and the low 
cost at which it can be produced, should be 
much more in demand. If given greater 
publicity it should find a much wider market. 

The umbers seem to be modified marls, the 
modification consisting in their impregna- 
tion with iron and manganese. Away 
from the contact they pass insensibly 
into snow-white chalks. By many they 
have been considered to be due to contact- 
metamorphism brought about by igneous 
intrusion. This is possible, but there is 
evidence that they often, perhaps only, 
occur in association with lavas. This seems 
to preclude ordinary contact -action, and 
it is probable that they have been formed 
by the passage of iron and imnganeee 
solutions from these igneous rocks into the 
later-deposited chalky sediments. 

Manganese . — ^The umber is sometimes of 
a very dark colour, almost black. This is 
due to oxide of manganese which occurs 
as sooty films on the fracture planes of 
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the rock, or as nodules and spongy masses 
embedded in the matrix. These may be 
seen at many places. They are well shown 
in the rich umbers of Apsou, near the 
Amyrou Monastery. 

When in place the manganese is distributed 
in relatively small amount through the 
body of the umber, but at outcrop, where 
the rock has been exposed to long-continued 
erosion, the nodules are concentrated on 
the surface or in the soil. In such cases 
Isu'ge areas are covered with the ore, which 
most commonly appears as scattered pellets 
resembling the droppings of sheep or goats. 
These are often seen along the jimction of 
the marls and volcanics, e,g,, on the eastern 
slopes of Phoucassa Hill, near the Skourio- 
tissa Mine, and near Aradiou, south-west 
of Deftera. Considerable quantities can 
be quickly collected from the ground, 
and the mineral, as proved by an analysis 
of material from the former locality which 
showed 52.18 jjer cent, of manganese, is 
of good grade. 

Another locality where manganese ore 
of similar origin occurs is about two miles 
west of Platanisso in the Karpa^s. Here 
irregular spongy masses, consisting of 
pyrolusite and psilomelane, rest upon 
volcanic rocks. The latter rocks form an 
inlier surrounded by Idaliaii marls, and 
presumably erosion of the umbers has left 
the residual manganese upon the surface 
of the underlying eruptive. 

Unfortunately these showings have not 
been foimd on a scale promising commercial 
possibilities, but they prove that manganese 
occurs in the island, a fact that should not 
be overlooked by prospectors, niey are 
also of interest as accounting for the high 
manganese content of the old slags that 
are so abundant in connexion i^^ith the 
once-worked copjier deposits. It would 
appear that the umber, or possibly the 
manganese collected from it, was used as a 
flux in these ancient metallurgical operations. 

Zinc , — North of Yerasa zinc blende with 
a little iron and copper pyrites in a mass 
composed of siderite, dolomite, etc., has been 
found in close association with gabbro. The 
carbonate body- may represent a patch of 
Idalian limestone altered by the gabbro ; 
if so the zinc and copper have probably 
originated from the gabbro also. The 
oocurrenoe is noteworthy as proving the 
existence of zinc, and as sqggesting that 
copper ihineralisation in the island may be 
connected i^th the plutonic intrusions. 


It is not yet known whether the sunc is 
present in workable quantities. 
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Fig. 4. — Underside of “ dhoukani ** with trimmed 
flints in place. 


Flint, Lime, ^^Athienou Stone,"- -Chalce- 
donic silica in various forms is abundant in 
the Idalian. Flints and bedded cherts are 
plentiful in the chalks ; and at contact with 
igneous rocks silicification has locally taken 
place, resulting in the formation of jaspers. 
These siliceous stones are usc^d in making 
the “ dhoukani ” or agricultural implement 
which is universally employed for threshing. 
(Fig. 4). It consists of a long wide 
board one end of which is bent up for 
the attachment of traces. Loaded 
with one or two seated riders it is 
dragged by mules or oxen over the 
threshing-floor on which tlie reaped corn 
has been spread (Fig. 5), The flints, suit- 
ably trimmed to a sharp edge, are embedded 
lengthways in rows on the undemide of the 
board and serve to beat oiit the grain 
and cut up the straw. Later, by 
throwing the mixture into the wind, 
the grain is winnowed from the chopped 
straws the latter being used for making 
sun-dried bricks. This primitive practice 
has been in use for hundreds, perhaps 
thousands, of years, and the suggestion 
has been made that the ** dhoukani ** may 
be a survival of the Neolithic age. 

Many of the jaspers are of bright colour 
and might have some value as gem-stones. 
Probably in the past, when the gem varieties 
of silica were more prized than now, they 
were so used, and the traditional fame of 
Cyprus for its precious stones may to this 
extent be based upon fact. 

The purer limestones, especially the shelly 
and coral limestones which* overlie the 
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chalky beda, yield a fair lime, though they 
are not suitable for this purpose as the 
limestones of the Kyrenia range. At several 
places, notably in the isolated limestone 
hills oast and west of Lefka, e.g., Ambelikou 
and Koronia, quarries have been opened 
up for the stone, and kilns, fired with wood- 
fuel constructed near at hand. Those are 
not in operation continuously but are only 
used as demand may arise. 

East of Dali in the neighbourhood of 
Athieiiou the Tdalian beds assume a litho- 
logical character which gives them special 
local value. Though continuing soft and 
earthy they lose their highly stratified 
structure and snow-white colour, and become 
thick-bedded, homogeneous, and grc'y. In 
this state they yield large blocks of soft 
freestone which can be cut and dressed in 
any direction and carved to any sha|)e. 
Tliis freestone is used for making stone 
vessels such as troughs, sinks, and bowls 
for dyeing and wasliing. The stone stands 
heat well and is also cut into fire-bricks 
for grates, stoves, ovens, and furnaces. 
It is rather deficient in strength and articles 


made from it tend to be massive and rather 
clumsy. They are not suitable for export, 
but being very serviceable are widely used 
within the island. 

Igneous Rocks. 

Geology. 

Igneous rocks play an important part in 
Cyprus geology. Their principal develop- 
ment is in the Troddos Moimtains (Fig. 6). 
The igneous outcrop here is 60 to 60 miles 
long by 15 to 20 broad, and has an area of 
about 1,000 square miles. Ilesides this main 
outcrop there are smaller ones to east and 
west, at Troulli and between Kouklia and 
Akamas. North of the Mesoria others 
occur in the Kyrenia Mountains and the 
Kar^mss. These scattered masses probably 
originated from a common source, and it is 
possible that the whole island is underlain 
at no great depth by an igneous foundation. 

The rocks are remarkably varied. Basic 
and ultra -basic types largely predominate, 
but intermediate and even acid types are 
represented. The bodies are mainly in- 



Fio. 0.— View up Evrykhou valley with Troddoe Mountai];a in distance. 
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trusive, but effusive masses occur on a 
considerable scale. 

Of plutonic rocks gabbros, pyroxenites, 
peridotites, and serpentines are the com- 
monest ; syenite is also recorded from one 
locality. Among hypabyssal types, diabase 
predominates, but quartz porphyry and 
pegmatite occur rarely. The volcanic mat- 
erials include andesite and basalt, pillow- 
lavas of andesitic affinities being particularly 
abundant ; trachyte and rhyolite have also 
been reported. With these lavas volcanic 
fragmentals in the form of tuffs and breccias 
are sometimes associated. Of the various 
rock-types three stand out as of special 
quantitative importance, viz., diabcise, 
serpentine, and pillow-lavas. 

Li the map (Fig. 1) the heterogeneity of 
the igneous areas is expressed by differences 
of shading, and an attempt is made to suggest 
the geographical distribution of the three 
rock-types just specified. The boimdaries 
are rough approximations only, and on a 
detailed survey would doubtless need sub- 
stantial modification ; but this attempt at 
diffe^ntiation, based as it isu{X)n observation 
in the field, is thought to be better than a 
representation of the igneous rocks as of 
one kind only. Such a differentiation is 
desirable, because the diabase areas are of 
little economic significance, while those 
of serpentine and pillow -lava are of consider- 
able importance. 


augite has been changed to hornblende, 
t.e., it is a uralite -diabase ; other secondary 
minerals, which it contains locally, are 
chlorite, epidote, zeolites, quartz, and metal- 
lic sulphides — a suite suggestive of alteration 
by hydrothermal solutions. 

The limits of the diabase are difficult to 
discover, and the boundaries between it and 
associated rocks have never been mapped in 
detail. In two areas at least it contains 
intrusive, or diffeientiated, masses of gabbro, 
serpentine, etc., and elsewhere, e.g., near 
Ora and Stavrovouni, it is pierced by small 
veins of granitic pegmatite. It is surrounded 
in the foot-hills by a girdle of volcanic 
rocks, often sev^eral miles across. , Whether 
these rocks everywhere intervene between 
the diabtise and sedimentarios is not known. 
Bergeat states that diabase is never seen 
in contact with sedimentary formations. 
Possibly on the map, therefore, the ring of 
volcanies should be continuous, and not 
broken as shown. Time did not permit 
of the whole of this margin being seen, and 
the volcanies are only insert€?d where 
actually observed. 

Serpentine, due. — Seri)entine is the most 
abundant plutonic rock, but it rarely 
occurs alone. It is usually accompanied by 
related rocks of the gabbro, pyroxenite, 
and peridotite families. Some of these 
latter are remarkably fresh, and are indeed 
the least altered igneous rocks in the island. 



Fio. 7. — ^Kykkou Monastery and surroundings, showing typical scenery of the diabase hills. 


Diabase , — This rock is confined to the These plutonic complexes occur in isolated 
central parts of the Trood os range. Forming • masses intrusive into various formations, 
the moimtain groups of Khorteri-Kykkou, Thus, in the Troodos range there are at 
Adelphi-Papoutsa-Mqchera, and Stavrovouni ; 'feast two mosses, one on Troodos itself, 
it constitutes an enointous mass which in . ' land another betwcien Yerasa and Drapia, 
bulk greatly exceeds that of any other which are intrusions, or differentiates, in 
ign^us rock-type (Fig. 7). It is a fine- diabase. Between Kouklia and Akamaa 
grained ophiti-c rock in whichf the original there are others that have been intruded 




Fio. 8. — Scenery characteristio of the serpentine between Amiandos and Troodos. 
into seiliinents belonging to the Trypanian* mite, and asbestos, these economic minerals 


Kythrean, and Idalian formations. With 
some of these occurrences volcanic rocks 
are associated, and apparently these, too, 
have been intruded by the phitonics. 
Similar conditions obtain between Ep- 
takonii and Platanisso in the Karpass. 
Several plutonic masses are also in- 
trusively enclosed in the Tryimnian 
limestones of the Kyrenia range. Nowhere 
in the island, however, are Pliocene beds 
invaded. 

There is evidence that the various plutonic 
rock-type^ are arranged in /.ones around a 
central nucleus, much as in the intrusive 
lx)sses of the Urals in which there is a 
passage outwards from peridotites through 
pyroxenites to gabbros. The UiLssian masses 
are iin|)ortant as yielding platinum, chro- 


being confineil to the peridotites and 
serpentines, and it is significant that two of 
these minerals occur in equivalent rocks 
in Cyprus. 

This zonal arrangement is known to hold 
good in the great circular boss on Troodos. 
The centre is peridotitc changing, or changed, 
to seriJentine, and carrying chromite and 
asbestos. This core is followed by enstatite 
peridotite, then by a true pyroxenite of 
bronzite and diallage, and finally b> gabbro, 
which is in contact on its outer side with the 
surrounding diabase. These outer zones are 
barren. 

PiUo»r -lavas . — ^The volcanic rocks have 
their chief development along the northern 
edge of the Troodos massif, wliere they form 
a l»elt of relatively low foot-hills between the 







Fig. 9. — Kambia ; volcanic rocks covered in foreground by Idalian marls, and succeeded in distance 

by diabase. 
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sedimentary rocks of the Mesoria and the 
diabase of the mountains (Fig. 9). West- 
ward this belt can be traced round the 
Tillyrian coast to the shores of Khrysokhou 
Bay and thence inland, jmst Lymni Mine, 
to Lyso or beyond. Eastward, it swings 
by Stavrovouni, which diabase mass 
it completely surroimds, and returning 
along the southern margin of the range 
can’ be followed to Jjcfkara and pos- 
sibly as far as Drapia and Asgata. It 
reappears between Triiniklini and Pera- 
pedhi, and may perhaj^s extend all along 
this margin, in which cAse it would 
entirely encircle the Troodos Mountains. 
Rocks of the same kind occur at Tioiilli, 
at various points in the south-west, and 
in the Karpass. 


larians and sponge spicules have been 
shown to make up 17 per cent, of^thia 
material (see reference 4). The pillow- 
structui'e, chill -margins, and presence 
of marine organisms between the pillows,, 
denote a submarine origin for these lavas. 
That volcanic action occasionally became 
sub-aerial is proved by the occurrence 
of lavas with unmistakable ropy surfaces. 
These are well seen at Pendakomo. 
Further evidence of volcanic action is 
afforded by the occurrence of bedded tuffs^ 
volcanic breccias, etc. Such rocks occur just 
north of Trimiklini and at other places. 

The volcanic rocks, being contemporaneoua 
with the Idalian marls, are of Miocene age^ 
and it is probable that the intrusive rocks- 
associated with them, viz,, the diabase and 



Fio. 10. — ^Lava with pillow-structure, south shore of Morphou Bay. 


The rocks are mainly andesitic, but basic 
variants of basaltic type also occur. Many 
of them are highly scoriaceous, the vesicles 
generally containing zeolites, &c. These 
tunygdaloids are so abundant as to be a 
characteristic of Cyprus geology. Another 
featuro they constantly exhibit is a fine 
pillow-structure (Fig. 10). Glassy chill- 
margins often surroimd the pillows, e.g., 
at Koronia, and in these the vesicles are 
.smaU ; internally the rock has a normal 
stony look and tha Steam-holes are much 
larger. This is distinctive of pillow- 
lavas elsewhere. Between fhe pillows 
marine sedimentary matter occurs, and 
at one locality, viz., I^mni, radio- 


the plutonics, are of the same general age. 
Mineral Deposits. 

The igneous formations differ as to their 
economic minerals. The diabase is the leasi 
important in this respect. It has a limited 
use as road-metal, yields small quantities- 
of clay from which rough piottery, tiles,, 
etc., are made, and here and there is 
feebly mineralised with copper. The 
plutonic and volcanic rocks are more 
important. The serpentines contain asbestos ,. 
chromite, and magnesite. The pillow-lavas 
are the principal depository of the copper* 
bearing ores. It was from them that copper 
was won in the past, and it is to them^that' 
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we must look for such supplies as the island 
may 3 neld in the future ; to-day these 
ores have an added value for the manu- 
facture of sulphuric acid. 

Copper , — ^From the evidence of old mining 
operations and euicient slags, the winning of 
copper was an important industry in Roman, 
and even in PhoBnician, times. Especially 
large slag heaps are seen at Phoucassa Hill 
and Mavrovouni near Lefka, and it is here 
that the ancient mines of Soli are supposed 
to have been situated. Other large accumu- 
lations lie south of Deftera, e.g., at Mitsero 
and around Lythrodonda, and these are 
thought to mark the old mining field of 
Tamassus. Many other localities could be 
mentioned, and a map showing the places 
where slags occur would prove how widely 
the centres of this old industry were spread. 

Near the larger slag heaps there are 
usually surface indications of mineralisation 
which mark the deposits from which the 


work was done at Lymni near Polis in the 
Paphos District, where there are impressive 
gossans and abundant signs of ancient 
mining and smelting. This work has proved 
the existence of disseminated mineralisation, 
but no important body of high-grade ore 
has yet been discovered in the Lymni Mine 
or concession. 

Later, in 1913, the examination of another 
showy outcrop, on the slopes of Phoucassa 
Hill, was begun. This lies just above the 
Skouriotissa Monastery, the name of which 
refers to the great heaps of Phcsnician and 
Roman scoria which lie at the foot of the 
hill (Fig. 11). The work was undertaken by 
an American prospector who had drillers 
with him. and the ground was systematically 
tested by boring. Ore was struck in July, 
1914. A Tnining lease was obtained, and 
the Cyprus Mines Corporation was formed in 
1916 to develop the property. The ex- 
ploration was continued and resulted in 



Fig. 11. — ^Ancient slags, Phoeoioian in foreground, Roman farther back ; Phouoassa Hill (Skouriotissa Mine). 


copper ore was mined. These are in the 
iorm of iron -stained patches, which in 
|mt8 of yellow, red, brown and purple, are 
H^picuous, even from a distance, and 
inmhe .brillisuit Cyprus sunshine look like 
ori|||^l carpets laid out on the hill-sides. 
Since Roman times, and until the late 
years of last century, no serious interest 
was taken in these evidences of mineral, 
and no copper mining was attempted. But 
about 1880 prospecting was begun, and has 
been continued intermittently ever since. 

The earliest of this modem exploratory 


the location of an ore-body estimated to 
contain six million tons of high-grade ore— 
the first contribution in .modem times to 
the proved copper resources of the island. 

The Skouriotissa Mine has been opened 
up by the above mentioned company 
to exploit this body. It is within a few 
miles of the shores of Morphou Bay, with 
which it is connected by an extension of the 
(rovemment railway. From the shore near 
Pendayia a jetty has been built from which 
the ore can be loaded into lighters for 
transhipment to vessels lying out in deeper 
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water. Din ct connexion with Nicosia and 
the port of Famagusta is also available by 
the main line, which passes close to the mine. 

Phoucassa Hill, 1,300 feet above the sea, 
is a sedimentary outlier on volcanic rocks. 
At the top there is coral limestone, perhaps 
Idalian but probably Pliocene. This is 
imderlain by typical Idalian chalks and 
marls. As the igneous contact is neared 
these pass into umbers. In the mine the 
umbers rest upon ore, but elsew'hei'e upon 
the volcanics, which are amygdaloidal lavas 
with well-marked pillow-structure. 

The ore lies between the umber and the 
pillow -lava, but within the latter. I'he ore- 
body is a nearly horizontal slightly concave 
sheet with an irregular border ; in form it 
may be compared with an oak-leaf with its 
imderside downwards. The length is about 
1,500 feet and breadth 760 feet. It is 
thickest in the middle, about 125 feet, 
and thins to nothing at the margin. Except 
along a narrow strip on the hillside, 
where it outcrops, it lies beneath a sedimen- 
tary cover roughly 150 to 260 fwt thick. 
The general level is 800 to 1,000 feet above 
the sea, and is well above the surrounding 
country. This facilitates mining. 

The ore is cupreous pyrites containing 
about 60 per cent, sulphur and 2 per cent, 
copper ; it is practically free from arsenic. 
Much of it is soft and porous and in mining 
yields a large proportion of fines. The 
structure is often like that of the volcanic 
rock, the ina.ss consisting of packed ellipsoids 
of the same shape and size as the pillow's of 
the lava. This appearance and the finding 
of residual lava in the cores of the ellipsoids, 
suggest an origin by replacement. Accord- 
ing to this hypothesis, ore-beering solutions 
Ascending from igneous rocks below were 
impounded by the impervious marls and, 
spreeuiing beneath this cover, effected 
replacement of lava by ore, the pillow - 
structure of the lava being retained and a 
porous texture developed as a result of 
volume reduction. This genetic theory 
is not accepted by all who have ex- 
amined the mine. Mr. F. A. W. Thomae, 
who regards the eruptive as intrusive, 
believes that the ore is magmatic and 
essentially a matte injection. 

In association with the pyrites mass are 
smaller bodies of two secon^ry substances 
which may prove of* value as by-products. 
These are ** devirs mud " and native 
sulphur. Devil’s mud ” is a peculiar 
material, consisting largely^ of soluble sul- 


phates, which is found in i^arts of the mine 
not far from the outcrop. It contains 
considerable values in precious metals ; 
a sample gave 2.12 oz. gold and 12.96 oz. 
silver to the ton. The available quantities 
are not yet known, but a large body has been 
proved on the 820 ft. level. At a higher 
level, vis.t the 916 ft., is the “sulphur 
Kto])e,“ where a mass of native sulphur 
has l>eeii oi>enod up. Figures supplied 
gave sulphur 87 per cent., silver 2.02 oz., 
and gold 0.33 oz. per ton. “ Devil’s mud ’’ 
occurs on this level also, in layers 
between the sulphur and pyrites, and 
here it is richer tlian below\ SampU^s 
showed from 5 to 8 oz. gold and up to 20 oz. 
silver to the ton. Both of these by-products 
have originated from the reduction of 
ferric sulphate to ferrous, and the conse- 
quent liberation of sulphur and deposition 
of precious metals. 

The Skouriotissa deposit is the only one 
80 far proved by modern [)rosix?cting ; 
but surface signs of mineralisation, at least as 
markeil as at Phoucassa, are known at many 
other places, and it is possible that imix>rtant 
deposits of this tyi)e may exist in connexion 
with some of these. In all cases the showings 
have the same geological occurrence as at 
Skouriotissa, t.e., they lie in the pillow- 
lava at or near its contact with the Idalian 
marls, and the lino of this contact marks 
the position where the search for additional 
bodies should bo made. Thus, west of 
Skouriotissa promising indications occur 
at Mavrovouni and near Akoliou. East of it 
there are several others, the most impressive 
being those of Mitsero, Kambia, Kapi>edhes, 
Mathiati, Slia, and Deliki|K>. Along the 
southern contact evidences of mineralisa- 
tion are less numerous ; those at Lymni 
are the best known, but others occur at 
Asproyia, Pano Panayia, Yerasa, and Asgata. 
Outside the Troodos mcissif further indica- 
tions appear in the volcanic inliers of 
Troiilli near Larnaca, and of Platanisso in 
the Karpass. 

Many of these localities yielded ore in 
ancient times, as is proved by old workings 
and slags ; and within the last few years 
prospecting permits have been issued for 
the most promising, and exploratory work 
is ^ing, or has been, done upon them. 
If investigations such as led to the dis- 
covery of the Skouriotissa mass were carried 
out, other bodies could hardly fail to be 
disclosed. Prospectors have not made 
sufficient use of the facts now known as to 
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the geological occurrence of the ore, or of 
syRtematic boring. The only deposit yet 
proved was located by this latter method and 
drilling at g€K>logica]ly selected points should 
be more fully employed. 

While massive ore of shipping grade has 
only been found at Skouriotissa, disseminated 
ore has been proved at several places, 
Lymni, Mavrovouni, Delikipo, etc., and 
the possibility of mining this and leaching 
it for copper on the 8yK>t, or even, in cases 
having a favourable topographical lie, of 
leaching it in aitu, is worthy of considera- 
tion. 

Besides these sulphur-copper ores in the 
pi How -lavas straight copper ores occur, on 
a small scale, in the diabase. These are 
mostly found in the mountainous parts of 
the Troodos range. They have been proved 
at Kykkou in the west, Stavrovouni in the 
east, and Melini, Mathikoloni, Monagroulli, 
etc., in the central region. 

At some of these localities no attempt at 
mining or even exploration has ever been 
made ; at others a little prospecting has been 
done but in no case with satisfactory 
results. The mineralisation is in ill -defined 
shear-zones in the diabase. The principal 
ore -mineral is chalcopyrite, but at outcrop 
malachite, azurite, cuprite, native copper, 
&c., have sometimes been formed by oxida- 
tion. The best showing is on Stavrovouni 
Mountain, a few hundred feet down from the 
Monastery, where scattered streaks and 
stringers of copper pyrites are seen in the 
igneous rock ; but the mineralisation is 
probably too erratic and the position of the 
prospect near the top of this steep conical 
mountain too unfavourable for profitable 
mining. The copper deposits of this class 
are unpromising, and under existing con- 
ditions are of no economic importance. 

Iron . — The gossans of the pyritic masses in 
the pi How -lavas sometimes contain brown 
iron ore of quite good quality and, in the 
case of the larger “ blows,” in fair quantities. 
Much of it is of a rich yellow or brown 
colour and possibly could be exploited for 
ochre if not for iron ore. Small quantities 
of magnetite and specular hematite also 
occur in the island, notably on the northern 
slopes of Stavrovoimi about midway bet\reen 
the Stavrovouni and Ayia Varvara Monas- 
teries. Here in the bed of a stream close to 
the track a considerable body of mixed 
magnetite and hematite is associated with a 
pegmatitic rock, both pegnnatite and ore 
being enclosed in diabase. Specular hema- 


tite is also said to occur in diabase on a hill 
called Panayirka, near Monagroulli. 

Chromium . — ^More important are some of 
the occurrences of chrome iron ore. This 
mineral appears in the basic plutonics at 
several places, e.g., on Troodos Moun- 
tain, at Trooditissa, up behind Yerasa, 
at Konia near Ktiina, and between Ayia 
Varvara and Nata. It is a constituent of 
peridotite or serpentine, and all areas where 
these rocks occur should be carefully 
prospected for it. As a rule the mineral 
is scattered too sparsely through the rock for 
economic recovery ; but it is a notoriously 
pockety ore, and wherever disseminations 
occur, exploitable masses may also be 
found. 

Recently, by laborious quarrying and 
hand dressing, 12 tons of ore were obtained 
in the Paphos District and sent to England. 
The places of origin and chromic oxide 
content arc shown below. Most of the 
ore was good, but the cost of production 
was prohibitive. 

Chrome Ore from Paphos. 

Locality. (> 2^3 cent. 


75 bags from Konia 

46.02 

30 „ 

» » 

50.39 

7-3 „ 

Kissonergha 

39.04 

65 „ 

Ayia Varvara 

54.38 


Still more recently, prospecting on the 
northern slo])es of Troodos has resulted 
in the discovesy of deposits estimated 
to contain on the surface, or at very 
shallow depths, several thousand tons 
of chromite. A private company with 
substantial financial backing is now 
commencing actively to exploit these 
deposits, and it is hoped that con- 
siderable shipments will be made during 
this season. The accompanying analyses 
show’ the quality of the ore. It is probable 
that other dei>osits exist in the islemd. 

Chrome Ore from Troodos. 

(Dried at 100° C.) 

1 2 3 4 5 

Chrome oxide 48.90 51.88 50.80 51.65 49.74 
Iron .. 13.47 12.75 12.48 12.36 12.33 

Silica .. 4.43 1.93 2.25 2.15 3.26 

Magnesia .. 16.79 16.65 16.50 16.95 17.22 

The similarity of the peridotites and 
serpentines which carry the chromite, and of 
the pyroxenites and gabbros associated with 
them, to the igneous rocks w’ith chromite, 
asbestos, and platinum in the Urals, lias 
been mentioned. The rocks of Cyprus are 
known to contain chromite and asbestos, and 
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tiie pofisibility of their being platiniferous 
naturally arises. While the fact that no 
platinum has ever been recorded tells 
against the probability of its occurrence, 
the geology and paragenesis are peculi- 
arly favourable, and the gravels of streams 
which flow from serpentine masses might 
well be tested for this precious metal. 

Associated with the serpentine masses of 
Greece, especially where they are intrusive 
in tlie Cretaceous limestones, are the well- 
known nickel-silicate ores. It is always 
possible that some of the serpentine intrus- 
ions of Cyprus, e.g., those occurring in the 
Trypanian limestones of the Kyrenia Moun- 
tains, might prove on careful examination 
te be similarly nickeliferous. 


The only actively producing held is that 
of Amiandos, on the eastern slopes of the 
mountain at an elevation of 5,000 feet. 
Here surface mining and milling have been 
proceeding for many years (Fig. 12). 
In 1907 a concession was granted to 
the Cyprian Mining Co., Ltd., of Trieste 
to mine asbestos in the Troodos Forest 
for ninety-nine years ; but in 1919 
this concession was cancelled, and a 
mining lease was granted to a local 
syndicate. In 1921 property cover- 
ing six square miles was acquired by the 
present holders, the Cyprus Asbestos Co., 
Ltd., by whom it is being worked. 

The Amiandos fibre is short aud for many 
years this prevented its utilisation ; but 



Fig. 12. — Separation of long-fibred asbestos from matrix by hand cobbing, 
Amiandos-on -Troodos. (Photo, by Foscolo, Cyprus.) 


Asbestos, — Asbesto.s occurs in Cyprus in 
both its forms, viz,, serpcnitine -asbestos 
(chrysotile) and amphibole-usbestos. They 
are found in the basic ]>Iutonic rocks, 
especially the serpentines. The ancients 
perhaps obtaineil mineral from these <iepo.sits, 
os they did from those of Italy, for cremation- 
sheets, lamp-wicks, etc. If so, the longer 
fibred amphi bole -asbestos was probably 
the variety mined. In modern times only 
the chry.sotile variety has been exploited. 

The princi})al deposits so far located are 
in the serpentine core of the Troodos boss. 
In this the asbestos has a wide distribution, 
being foimd not only at Amiandos but also 
in the districts of Kakerpetria and Trooditissa, 
where prospecting licenses have been held 
by Bell’s United Asbestos Co., Ltd., of 
London, and by various Qqiriotes. 


with the introduction of u,ses for short- 
fibre mineral a demand for it arose, and in 
normal times it can command a good market. 
The asbestos -bearing w^rpeiitine, though 
containing only a small percentage of re- 
coverable fibre, is practically unlimited in 
amount. Prior to acquisition by the present 
owners the dressing plant was small and not 
very efficient, and the finished product, 
packed into 6-foot sfteks, had to be trans- 
|M>rted in mule carts over a winding road for 
a distance of nearly 40 miles to Limassol 
for shipment to Europe. An up-to-date 
installation, designed for an ultimate capacity 
of 12,000 tons per annum, has now been 
erected, and an 18-mile aerial ropeway 
constructed from the mines to the sea near 
Limassol. 

The eXjxirts of asbestos from Cyprus, 
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wholly from the Amiandos field, are given 


below for the years 1913 to 1921. 



Cyprus 

Asbestos. 



(Exports 

in long tons ) 


1913 

— 1,168 

1918 — 

328 

1914 

— 246 

1919 — 

1,331 

1915 

— 1,099 

1920 — 

896 

1916 

— 1,291 

1921 -- 

897 

1917 

— 1,069 

1922 — 



Amphi bole -asbestos has been found at 
numerous points. It occurs in the large 
plutonic boss which lies in the diabase south 
of Ora, notable localities being Vikla, V^asa, 
and Apsou ; and outside the 'IVoodos 
range it has been observed in the small 
plutonic masses of the Paphos District, e.g„ 
near Episkopi. Licenses to prospect for 
asbestos at these and other places have 
been issued. 

Some^of the mineral, e.gr., that from Vikla 


only place where this mineral is known in 
quantities having commercial possibilities 
is in the Akamas Peninsula. lieTe serpen- 
tine is largely develojxjd and in places is 
covered by limestone. The magnesite is 
found at or near the contact, and appears 
to have been formed by the action of 
carbonated waters from tlic limestones 
upon the serpentine. 

The best material is high up on the ridge 
of the promontory, near Kcphalovrysia, 
(Fig. 13) the flat top of the ridge being of 
limestone, the slopes serpentine. At various 
points irregular veins and stockworks and 
concretionary nodules of magnesite are 
to be seen in the igneous rock, the contents 
ranging from massive snow-white mineral 
to mixtures with serf)entine in all pro[>ortion8. 
An analysis of a sample is given below. 
It will be seen that the proportion of car# 



Fio. 13. — ^UCagnesite prospect (Cyprus Magnesite Ltd.) Akamas Peninsula. 


and Vasa, shows fibre six inches and more 
in length. It is not of spinning quality', 
however, is liable to be harsh, and is not 
as uniformly distributed through the rock 
as the chryso tile ‘asbestos. Moreover, the 
technical applications of this variety being 
restricted, there is little demand for it at 
remunerative prices. Up to the present 
no regular mining of it has been attempted. 

Magnesite . — ^Besides chromite and asbratos 
the serpentines contain magnesite. The 


bonate of lime in this particular material 
is rather high. 


Cyprus Magnesite froni Akamas. 


Magnesium carbonate . . 

94.00 

per cent. 

Carbonate of lime 

4.55 

• 9 

Silica and insoluble matter 

.98 

»9 

Iron oxide and Alumina. . 

.18 

»• 

Moisture . . 

.18 

• • 


99.89 
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From excavations which have been made 
in this district the available quantity of 
massive and disseminated mineral appears 
to be large. No regular production had 
taken place in 1921, but the area 
merits investigation as a possible new 
magnesite centre. It is within a few miles 
of the coast and is well placed for transport 
by gravity to sea-level. 

Recently the principal prospects have been 
acquired by Cyprus llifognesite. Ltd., of 
London, and are bejng vigorously prospected. 
A road for camel transport has been made 
to the nearest suitable point on the shore 
of Khrysokhou Bay, and a line for a pro- 
jected aerial ropeway has been surveyed. 
Stocks of mineral are being accumulated 
both at the prospects and on the coast. 
Samples properly taken from these stocks, 
and analysed in Glasgow in March, 1924, 
show the composition tabulated below. 


AkamM Magnetite (Cyprus Magnetite, Ltd ) 
(dried at lOO^C.) 


Si02 

.14% 

.24% 

2.38% 

re2C)3 

tr. 

tr. 

tr. 

A 1203 

tr. 

.30% 

5.68% 

C40 

2.73% 

3.23% 

5.92% 

MgO 

46.07% 

46.10% 

37.67% 

CO 2 

61.41% 

61.27% 

49.08% 


100.36 

100.14 

100.53 

MgCOs 

96.74% 

94.71% 

78.90% 


Alum , — At Lefka and Lefkara the soil 
is said to be impregnated^ with impure 


sulphate of aluminium. It has probably 
been formed by the action of sulphurio 
acid, resulting from pyrites oxidation » 
upon clay. It appears on the surface as an 
efflorescence after rain and, Bellamy says» 
is collected and used for washing clothes. 
From their impurity and limited quantity 
it is hardly likely that the deposits could 
have any substantial importance. 

** Terre t*erte.”— In certain parts of the island 
a green chlorite -like substance is foimd 
among the volcanic rocks, which has value 
as a pigment. Its use probably dates back to 
very early times. It is of a fine blue-green 
tint, is soft and homogeneous, and grinds 
to a smooth powder of good permanent 
colour. From the sub-joined analysis, 
quoted from Bellamy, it is clear that the 
mineral is not a true chlorite. The com- 
position is similar to that of glauconite 
or celadonite ; probably it is referable to 
the latter species. * 


“Terre Verte,” Cyprus. 


Silica 

, , 

. . 62.50 

Ferrous oxide 

, , 

. . 26.44 

Potash 

, , 

. . 15.72 

Magnesia 

. . 

. . 0.84 

Moisture 

, , 

4.60 


The chief district for it is that of Malounda, 
about 15 miles south -Avest of Nicosia. The 
volcanic rocks are here cut by columnar- 
jointed bcusaltic dykes (Fig. 14). The 
mineral occurs in steam-holes and cracks in 
these rocks, and also loose on the ground 
where it has been set free by weathering 



Fio. 14. — CSolumnar lava, south shore^^of Morphou Bay. 
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No definite deposit is developed, and there 
is no organised n\ining of the substance. 
It is collected by the inhabitants and 
sold to agents in touch with consumers. 
Some years ago there was a fairly 
regular export, principally to Italy. 
<Treen earth is a mineral pigment for 
which there seems to be a fair demand, and it 
is likely that if the existence and quality of 
the Cyprus material were better known, a 
more constant market might be created 
and a more regular output develoj^ed. 
Indeed, in its remarkable deposits of umber, 
ochre, and “ terre verte,” .the island would 
appear to possess the law materials for a 
useful industry in mineral paints. 

Clay , — By weathering the igneoits rocks 
yield residual clays, which are well suited 
to the manufacture of earthenware, rough 
pottery, &c. They are princiimlly found 
on the lower igneous ground, especially 
in the valley bottoms. Deposits of such 
Tuatcrial occur at Galata and Phini, north 
and south respectively of Troddos Mountain, 
and at Korno, north-west of Stavrovouni 
Mountain. ^ The two former are on diabase, 
the last on volcanic rocks. The clays 
are much used, either on the spot or at works 
in the larger towns, for making water chatties, 
wine-and oil -jars — some of very large 
size — earthenware cups for the primitive 
water-wheels, roofing tiles, bricks, &c. 

Bellamy also records in the southern 
mountains “ extensive deposits of puzzolana'* 
presumably of like origin, which '"possesses 
the virtue of rendering common lime 
hydraulic.” 

Road’Metal . — ^The diabase, if not too 
decomposed, makes excellent road-metal. 
Not only is it hard enough to withstand abra- 
sion, but, having a fine felted grain, and 
containing as it does sufficient chlorite 
to act as a bond for the harder minerals, 
it has the additional quality of toughness, 
which preserves it from crushing under 
impact. It is used in the construction and 


maintenance of the well -engineered mountain 
roetds such as those connecting the Trocidoa 
camp with Nicosia and Limassol. These are 
among the best in the island, largely because 
metalled with this stone. The roads near the 
largo towns, and on the lower ground general' 
ly, are raroly so good,tho difficulty and cost 
of obtaining diabase for them, except where 
certain igneous conglom3rates referred to 
later provide it, loading to the employment 
of inferior local materials. 

The suggestion has been made that the 
old slags might prove to have some value. 
They contain lx)th copper and manganese, 
and it has been thought that one or both of 
these metals might be profitably recovered 
from them. A consideration of their compo- 
sition shows that this is out of the question. 
But some of them, more particularly the 
Roman, which are as fresh as when 
first dumped, would make admirable 
ballast for railway construction. The 
material lies loose upon the surface 
and is already broken: it would therefore 
be cheap. It is physically strong, packs 
well, drains dry, and does not encourage 
the growth of weeds. It is so little affected 
by sim, rain, and frost as to be practically 
indestructible. In the south of Spain, 
where similar slags abound, they have long 
been itsed for metalling railway tracks, and 
with most satisfactory results. If and 
when a reconstruction or an extension of 
the Cyprus railway is undertaken, the slags 
might be of some value in connexion with 
this work. They should also bo of 
use for ordinary roeul-making and have 
been so employed to some extent. But 
being sharp, brittle, and dusty they are 
better adapted for foundations than for 
the actual road surface. 

Pliocene ano Pleistocene. 
Geology. 

The sedimentary rocks of later date than 
the Idalian belong to two series — Pliocene 



Fig. 16. — ^Flat-topped hills (Pliocene) of dissected plateau, Mesorian Plain. 
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hTQ. 16. — False-bedded shelly sands f Pliocene or Pleistocene) near Lapathos. 


and Pleistocene. They are difficult 
to separate, largely owing to the fact that 
the Pleistocene beds have been in the 
main derived from the erosion of the 
Pliocene. On the geological map, because 
of this difficulty, they are indicated as a 
single formation. 

During the Pliocene epoch the present 
mountain masses formed two islands, and 
the Pliocene beds occupy areas, in the 
central plain and around the coast, which 
were at that time submerged beneath a 
shallow sea. The rocks are principally 
shelly limestones and marls, but con- 
glomerates containing pebbles and boulders 
of the igneous rocks are also common. 
Such conglomerates are of interest in 
proving that all the igneou-s rocks of the 
island are of pre -Pliocene age. 

The Pliocene strata are fossiliferous ; 
foraminiferal, echinoidal, and molluscaii 
remains are abundant. They prove the 
age and marine origin of the beds and indicate 
a fauna similar to that of the present 
Mediterranean. Qaudry inferred from them 
that two divisions of the Pliocene should 
be recognised. Later observers have not 
found reason to question this view. 

The Older Pliocene he estimated at about 
200 feet thick ; it is best developed in the 
l^arpass and appears to pass (x^omiably 
intp the underlying Miocene. The Newer 
Pliocene, 60 to 160 feet, thick, h«u| a wider 
I it covers much of the M^oria, 
extend to Gape ]pyla, and it also occurs in 
the Akrptiri promontory and along the 


coastal strip between Kouklia and Ktima. 
The beds are unconformablo to underlying 
formations. 

The Pleistocene deposits include both 
marine and terrestrial accumulations. They 
are confined to the present coast-line and 
to mountain slopes, river courses, limestone 
caverns, etc. The marine deposits are repre- 
sented by the materials of raised beaches, 
coastal terraces, and sand dunes, the terres- 
trial by surface screes and conglomerates, 
alluvial sands and gravels, and cave earths. 

The rocks consist of loose or slightly 
consolidated calcareous sandstones 
or shelly limestones, together with 
pebble beds, conglomerates, and breccias 
in which the fragments are of lime- 
stone, flint, igneous rock, etc. Traver- 
tine and calcareous tufa are abundant, and 
large smooth surfaces of this veneer are 
-N>ften seen where calcareous waters have 
issued from limestone hills. The cave- 
deposits are of special interest because of 
the peculiar manunalian remains they 
have yielded to the researches of Forsyth 
Major and Miss Bate. Pigmy elephant and 
hippopotamus were discovered, indicating 
the existence in Cyprus, as in Malta, of a 
highly specialised fauna of African affinities 
,.*<at no very remote period. 

Mineral Deposits. 

The economic materials from these newest 
rocks are by no means unimportant ; they 
include building-stone, road-metal, and 
salt. ' 
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Building •atone . — The visitor cannot fail 
to be impressed, by the architecture 
and by the material of many fine 
buildings in Cyprus. These include 
temples, castles, imlaces, cathedrals, 
chTirches, monasteries, and fortifications in 
various states of preservation, besides modern 
structures such as bridges and municipal 
buildings. Many of the edifices are of 
great antiquity and all testify to the dura- 
bility of the stone employed. 

The finest building-stones in the island 
occur in these formations ; the best coming 
from the newer Pliocene. They are princi- 
pally calcaieous freestones ; but sandstones 
ait? also quarried. The rocks are usually of a 
warm yellow or buff colour, but some are 
almost as light as our own Portland or 
Bath stones. Others are darker and range 
from pale to dark brown ; these, besides 
IxMiig less pleasing, are generally softer and 
less durable. 

The quarries arc distributed widely, and 
good stone is procurable in all the Districts. 
The most proiluctive quarries are those 
favourably j)laced as regards the large t/owns. 
Thus, excellent sandstone is worked just 
west of Kyrenia and south-east of Nicosia ; 
and limestones at Ayia Phyla north of 
Limassol, at a number of points round 
Famagusta, and at Ktima* 


rocks having survived in the conglomerates 
as were capable of withstanding . exposure 
and abrasion. Most of them are diabase^ 
but fine and coarse gabbro emd other rocks 
are not uncommon. They have been derived 
from the igneous complex of the Troddos 
Mountains. Natural processes have broken 
down and sorted these rocks, and transported 
them to distant localities where no other 
material suitable for road-metal occurs, and 
.it is this circumstance that gives the con- 
glomerates their special value. 

The pebbles are collected from the surface 
or from stream-courses, where the beds have 
been disintegrated. They are dumped at 
convenient points along the main roads 
and are reduced to macadam size either by 
hand or by a portable crusher driven by an 
oil engine (Fig. 17). 

Salt . — The Pleistocene formations have a 
special interest because it is from basins 
in them that the inhabitants obtain their 
supj)lies of salt. The deposits are formed 
by the drying up of salt-lakes which 
lie south-east of Lamaca and Limassol. 
At both places the lakes occupy de- 
pressions in areas of flat low ground 
wdiich within comparatively recent times 
were covered by the sea, lagoons having 
been converted into lakes by the growth 
of intervening bars of sand. 



Fio. 17. — Igneous boulders from conglomerates being broken for road-metal, 
Nicosia-Troddos road. (Photo, by Foscolo, Cyprus.) 


Road-tnetal . — ^The igneous pebbles and 
boulders of the coai'se conglomerates serve 
a useful purpose in providing excellent 
material for road making. The pebbles are 
peculiarly hard and tough, only such igneous 


The Lamaca salt-lake is the more im- 
poi*tant, and is one of the most interesting 
natural features in the island. Its shore 
is irregular and has a circuit of some ten 
miles, but its area is only about two square 
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miles. The lake is separated from the sea 
by a low barrier of land only a few feet 
above the level of the highest tides. The 
bottom is 10 feet below sea-level. On 
its liuidward side it receives streams which 
flow down frmn hills of chalky limestone 
and igneous rock. 

The belief among many Cypriotes is that 
the salts are brought into the lake by the 
streams, which are supposed to have dis- 
solved them from the soil. But as Gaudry, 
Unger and Bellamy have shown, in genetic 
theories differing only in detail, they are*' 
derived from the sea. Indeed, to prevent 
the access of too much fresh water and 
consequent dilution, with the possibility 
that the summer heat w'ould not cause 
solidification, a side channel has been 
constructed to conduct surplus land waters 
to the sea. 


causeway, and dumped high and dry on the 
bank. Some may also be sacked for 
distribution. The stock piles are built in 
the form of truncated pyramids, each being 
marked with the year of origin, and each 
containing many thousands of tons of salt 
of excellent quality (Fig. 19). In these the 
mineral sets and becomes hard and compact 
BO that very little loss results from rain. 
Supplies are quarried from the piles as 
required. 

Luke and Jardine (1020) give the cost of 
winning at about 3s. per ton, and state the 
annual crop to be 3,126 tons (2,600,000 okes 
of 2.8 lbs.). The salt is Government 
property and its sale a monopoly. Special 
guards and inspectors are appointed to 
watch the lakes and reserves, and to see that 
there is no illicit salt manufacture. The 
annual revemie derived is about £9,000. 



Fio. 18. — ^Lamaoa Salt l^ke in summer, showing surface of solid salt and low sand-bar towards sea. 


During winter, when evaporation is at 
a minimum, sea-water percolates through 
the somewhat porous barrier and fills the 
lake. ' As the hot weather comes on, evapora- 
tion removes the water faster than percola- 
tion can introduce it, and eventually super- 
saturation and precipitation are brought 
about. By the end of the summer a cake 
of salt several inches thick, and on which 
it is possible to walk as upon ice, covers all 
but the middle of the lake (Fig. 18). In th^ 
'following winter inundation again occurs 
and the supplies are thus regenerative. 

The harvest begins hi August. The salt 
is dug some way out, loaded iiito mule 
panniers, transpmied along a temporary 


Most of the mineral is consumed in the 
island, but there is some export, and if a 
demand from outside could bo encouraged 
and markets established a very profitable 
export trade should be capable of develop- 
ment. The exports in 1919, 1920, and 1921 
were severally 480, 616, and 886 long tons. 

Complete desiccation of the lakes seems 
never to take place, and a considerable 
volume of mother-liquors remains. Appar- 
ently the composition of these has not l^n 
fully investigated. It would be w’ell that the 
liquors should be analysed, since valuable 
salts of other metals than sodium, e.g.p 
potassium or magnesium, might exist in them 
in quantities worth extracting. 
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Fig. 19. — Salt stock-piles on shore of Salt Tjake, Laniaca. 


From what lias bt^en written above it 
will have been gathered that the geology ami 
minerals of Cyprus are both inti'reating and 
im]'M)rtant. They are, however, very im])er- 
feetly known. No systematic geological 
siirve^N' of the island has ever lj<‘en made ; 
neitluM* luive its mineral n'sonrees bt‘en 
thoroughly inv('sti gated. Moreover, ils 
mining laws are antiquatiHl and out of 
harmony with those of other parts of the 
Empire. Now that Cyprus is a Crown 
C’olony it is highly desirable that work in 
these directions should be officially under- 
taken ; and, in conclusion, the opinion 
is expressed that a new branch of the 
public services having the functions ami 
discharging the duties of a Ueological 
Survey and Department of Mines, might 
with great advantage bo added to the 
existing administrative machinery of the 
inland. 
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DISCUSSION. 

The Chairman (Dr. J. W. Evans) was sure the 
author of the paper had succeeded in imparting to 
the audience some of the enthusiasm which he 
had for Cyprus and all thuigs appertaining to it, 
and he thought many present would now feel an 
interest in both its capabilities in the future and 
in its long and interesting past. Personally ha 
should feel inclined to put back its metallurgical 
past rather longer than Prof. Cullis did. It was 
generally believed that our word copper *’ came 
from Cyprus, because that was the original souroe 
of the metal. In Egypt copper had come into use 
before 3,000 b.c., and where should the Egyptians 
have got it from if it was not Cyprus ? He would 
humbly submit that the Phoenicians had started 
to work at that date and had exported their metal* 
liferous products to Egypt. The whole subject 
of past references to Cyprus was of the greatest 
possible interest. It would be easy to compile a 
whole chapter of different references to Cyprus 
ancient writers. Theophrastus, the authority on 
minerals, stated that some of the ** kyanos used as 
blue paint came from Cyprus. • Another variety 
was an artificial one made in Egypt out of copper, 
which no doubt also came from Cyprus. In 
Cyprus there was a river called the Amiandos, 
the modem form of amiantos, w^ch meant “ taint- 
less,’* and the name was no doubt given to the 
river,onacoountof the pureness of its water. From 
the fact that the early mines of asbestos occurred 
near the source of that river, one of the ancient 
names for asbestos was amiantos. One could go 
on for a long time dealing with those ancient 
references to the mineral wealth of Cyprus. The 
author had referred to the use of the dhoukani. 
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the curious threshing sledge which had little frag- 
ments of flint stuck into the bottom of it. He 
had seen exactly the same thing in use in Spain, 
and curiously enough there the little flints were 
derived, just as they were in Cyprus, from Miocene 
limestones. There was no doubt at all that that 
same kind of sledge was used by the Romans. 
In Spanish it was called a trilto, a corruption of 
the Latin term “ tribulum applied to the same 
object. When one said that anybody had suffered 
great tribulations, one was inferring that his 
troubles were as biwl as if he had had that horrible 
instrument drawn bac^kwards and forwards over 
him ! 

He desired to ask the author whether clay was 
put upon the brushwood on the roofs of the houses 
in Cyprus in order to prevent fire : if not, what 
was the object of putting it there ? 

He had been very interested in the author's 
suggestions as to a further search for petroleum. 
The author proposed that the prospector should 
bore down through the gabbro and other igneous 
rooks, which might form a sort of roof over the 
more ancient sedimentary rocks, which might 
contain petroleum. Of course, it would be merely 
a sporting chance. 'J'here was one obvious criticism, 
namely, that igneous rocks (‘ame up from below, 
so that one could not expect to bore down through 
them to sedimentary rocks. He would suggest 
the answer to that was that it was by no means 
true that all igneous rocks came immediately 
from below ; they w'ere brought up at some place 
by earth movements, and then, much more often 
than not, they flowed sideways. 8o that a great 
fold of igneous roc^ks might have originally flowed 
in as a thick sheet, and then been raised up by 
eart’h movements to form an anticline. 

Me. F. a. W. Thomab, A.R.S.M., M.I.M.M., 
thought the lecture, delivered at the time of the 
Britirii Empire Exhibition, was espec:ially 
opportune, as so little was yet generally known 
about the latest acquisition to the Empire. 

He had been interested in the genesis of pyrites 
deposits in Cyprus. It would be more accurate 
to say that he was inclined to believe rather 
than that he believed those deposits to be magmatic 
segregations. In the interesting discussion he 
had had with the author in the pages of the Mining 
Magazine, he had brought forward that theory 
of magmatic segregation as against replacement, 
because he thought it had several points which 
required serious consideration. There were, however, 
a number of geological questions involved, which 
very greatly contributed to the issue, and on which 
still a considerable amount of work was required 
before a definite pronouncement could be made on 
them. For instance, there were still questions 
about the true nature of the eruptive rook, its age, 
the age of the Idalian sediments, etc. There were 
abo questions of observation, such as a careful 
study of the ore umbels contact which was now 
being opened up in mining, and the eruptive 
sedimentary contact where there was no ore, and 
other points. So. that it would be premature, he 


thought, to be convinced of the truth of either of 
those theories before more positive light could be 
thrown on those questions. So far, the opinions of 
different authorities who had studied them were by 
no means unanimous. He would like, howerer, 
to point out that as an aid to prospecting those 
two theories did not conflict. In either case the 
outer margin of the eruptive was the line of least 
resistance for the expulsion of the ore, whether as 
a segregation from the molten magma or as aqueous 
solution after its solidification. That was where the 
ore bodies had to be looked for, and a capping of 
sedimentaries was in either case essential for their 
preservation. 

With regard to the age of the Idalian series, 
specimens collected by him from the top of Phou- 
cassa Hill and submitted to the Jennyn Street 
Geological Survey had been reported on as 
indicating oligocene rather than pliocene age. 

Mb. Louis N. Sohobnfeld (Managing Director 
of Cyprus Magnesite, Ltd.), thought the author 
had not dwelt suffioiently on the mining resources 
of C3rprus, such as magnesite. A good deal of 
money had been spent recently in connexion with 
the production of magnesite and great develop- 
ments had taken place. If any member of the 
audience would care to visit the offices of his 
company he could show them photographs which 
were quite as interesting as those which had been 
thrown on the screen that afternoon. He had 
recently had a letter from a gentleman in Sweden 
in connexion with his Company’s ore in which 
he stated that the only trouble with regard 
to it was that it was too good. The development 
of the asbestos side of Cyprus was also rapidly 
going ahead, as he could testify from a recent visit 
to the island. 

The Chairman enquired if the difficulty of 
finding those deposits to which the author had 
referred could not bo solved by the process of 
electric prospecting. 

Prof. Cullis, in reply, said the object of cover- 
ing the brushwood on the roofs with clay was, he 
imagined, to keep out rain. In Cyprus the rainfall 
was in heavy showers rather than in a continuous 
downpour, and had not a serious effect on soft 
tenacious clay, especially after it had hardened. 
As to discovering ore-bodies by electric prospecting, 
he thought that was quite possible. A better 
type of ore-body than that found in Cyprus could 
not be desired for location by electric prospecting, 
because running into millions of tons concentrated 
into a small area. Another method which might 
be attempted was the gravity balance of Eotvos. 
He considered that Cyprus was a place where 
that method also might be employed effectively. 
He hoped that the day would arrive when 
scientific methods of prospecting would be used 
to assist the ordinary methods hitherto employed. 
That was one reason why he thought some official 
department might with advantage be established 
in Cyprus, which could foster and develop the 
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mineral industry, do all that was necessary to 
create new markets for Cyprus minerals, and also 
encourage more scientific methods of prospecting. 

He was obliged to Mr. Thomae for the remarks 
he had made. He had intended to discuss the 
origin of the cupreous pyrites deposits, but ho had 
been overweighted with material and had not had 
time to do so. He agreed with Mr. Thomae 
that enough was not yet known to enable one to 
be dogmatic. Mr Thomae’s the 9 ry was an 
ingenious one, and might possibly hold, but his 
own hypothesis, namely, that the deposits had 
been formed by local replacement of the pillow- 
lavas, had a great deal to commend it, and ho was 
inclined to adhere to it for the time being; he had, 
however, an open mind in the matter. 

He had been interested in Mr. Se.hoenfelds’ 
remarks. He could have dealt more fully with 
magnesite, but had had no time to do so. He 
did not know that the magnesite properties had 
been so much developed since he was there in 
1021. When in the island he was much impressed 
by the magnesite oc<juiTencc8. He had seen 
hundreds of tons of ox(;ellent magnesite collected 
on the surface waiting to find a buyer. The 
quality was also good, and he liaii not liceii able 
to understand why it was that the mineral could 
not bo marketed. The magnesite deposits in 
Cyprus should be capable of important develop- 
ments in the future. 

He desired to take the present opportunity of 
expressing his thanks to Dr. Evans for having 
nominated him to go to Cyprus for the (-olonial 
Office to reiKirt on its cupriferous deposits. It 
had proved a most interesting trip. He would 
also like to congratulate Dr. Evans on liaving 
done the same thing for other British Colonies. 
Dr. Evans had long been an adviser to the Colonial 
Office on the geological and mining possibilities 
of the Crown Colonies, and liad sent investigators 
to several of those Colonies, with, he believed, 
very good results. 

He concluded by thanking one of his colleagues, 
Mr. Grantham, for kind assistance rendered in 
making many of the lantern slides used in illustra- 
tion of the lecture. 


Thk Chairman, in proposing a vote of thanks 
to the reader of the paper, said the reason ho had 
recommended Prof. Cullis for the work had been 
that he was quite sure he was the right man, and 
if the Colonial Office had as good work done in 
other parts of the Empire as they had had done in 
Cyprus, they would be very well satisfied. There 
were unthinking people in some of the Colonies 
who considered that a geological survey was 
of no value. They were perfectly willing to advocate 
the spending of money on agriculture, but when it 
came to geology they said it was merely ornamental 
and entirely useless. Geologists did not think (O, 
and, as the author had hinted, it had been possible 
to show recently that geological surveys gave very 
important results. 


NOTES ON BOOKS. 


How TO Paint Permanent Pictures. By Maxi- 
milian Toch. Ijondon : Scott, Greenwood and 

Son ; New York : D. Van Nostrand and fk>. 

7s. 6d. net. 

The cynic who asserts that it is no bad thing 
that many modem pictures are painted with mater- 
ials that will perish before the painter — even he will 
8(iaroely refrain from regretting the havoc to be 
^een in most art galleries among works of great 
importance, caused by fading, darkening or cracking 
of paints. The subject is one that has troubled 
many — both painters themselves, collectors, and 
amateurs of art and general satisfaction was 
expressed at the announcement made^'a year or 
two ago that the Royal Academy had "appointed 
a strong committee to investigate the whole 
8u bjeot. The matter is very complicated, involving 
the study of various chemical and physical pro- 
blems hitherto but little explored, and it will 
probably be some considerable time before a 
report is issued. In the meantime artists who 
desire to see their pictures remain in sound condi- 
tion would do well to study Mr. Toch’s volume. 
It is the work of one who has had over thirty 
years' experience in the manufacture of pigments 
for all types of painting, and its object is to convey 
to the painter in simple langugage the reasons why 
certain materials should b.^ used and others 
avoidefi. 

Of the making of pigments there apjiears to 
bo no end. To quote Mr. Toch: “ One German 
manufacturer of considerable reputation mentions 
seventy-nine varieties of green ; one hundred and 
twenty-three varieties of yellow; one hundred 
and sevpnty-nine of red ; seventy-five of brow'u ; 
seventy -nine of blue ; thirty-two of black, and 
twelve of white. . . . All in all, one German catalo- 
logue contains five hundred and seventy nine 
varieties of colours.” While some of these are 
good sound pigments, others deserve the worst 
that can be said of them. How is the unfortunate 
painter to know^ which is which ? We commend 
Mr. Toch’s suggestion that manufacturers of 
artists' materials should be legally compelled to 
label every tube of paint as to its permanence and 
chemical composition ; but, until th^t is brought 
about, painters will find no surer guarantee against 
the premature decay of their works than in a 
careful study of this practical little handbook. 


WOOL INDUSTRY OF CZECHO- 
SLOVAKIA. 

The production of sheep's wool in (>.cn*ho- 
Slovakia during 1 923 is estimated by local authorities 
at 4,158,000 pounds, writes the United States 
Acting Commercial Attach^ at Prague, a reduction 
of 145,000 pounds from the previous year. Since 
the major part of the home-grown wool is used 
in the home-manufacture of cloth, no accurate 
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figures are available. Those given are based on the 
estimated number of sheep in the country in 1923. 
The last animal census in December, 1020, indicated 
a total of 986,000 sheep. Since that time a decrease 
amounting to approximately 40,000 is reported, 
principally in the Provinces of Bohemia and 
Moravia. The breaking up of the big landed 
estates has, it is said, made impossible the main- 
tenance of the former large fiocks. As a normal 
shearing yields approximately 2 kilos., or 4.4 pounds, 
per sheep, the estimated 945,000 sheep in 1923 
justify the calculation of 4,168,000 pounds for the 
1923 wool crop. 

'J'he well-developed wool-manufacduring industry 
in ( 'zechoslovakia requires annually, under normal 
conditions of full operation, about 77,000,000 
pounds of washed wool. The equipment consists 
approximately of 460,000 spindles for combed 
yarns, 596,000 spindles for carded yarns, and 
34,4.50 mechanical looms. The pr<iduots vary 
from the coarsest yarns and fabric to the finest. 

As the domestic production of wool represents 
only a small fraction of the normal needs of the 
industry, and since, as already Indicated, the bulk 
of the domestic wool is used in home manufacture, 
the (‘ountry is dependent almost exclusively on 
foreign markets for its wool supplies. 


PERSIAN AMBARI HEMP PRO- 
DUCTION. 

Persian amburi hemp (Hibincm cannabinuH), 
locally known as Kenaif, before the war was 
grown to quite an extent in (luilan and Mazanderaii, 
Persia’s two richest Caspian I'rovinces. Russia 
consumed practically the entire production. The 
ensuing disorganisation of the Caucasus and Russia’s 
virtual extinction as a market wi|ied out this 
industry just as they ended Persia’s formerly 
flou rishing ( -aspian siik-c(K;oon prcxluction. Whereas 
in 1913-14 Persia exported to Russia 2,408,848 
pounds of raw hemp and flax, valued at about 
£18,000 — the customs returns combine the two, 
but hemp forms by far the larger part — its exports 
in 1920-21 only reached 19,760 pounds, and in 
the following year, 213,811 pounds. The entire 
exportation, both pre-war and at present, represents 
the raw material, shipments of hemp cord 
being negligible. 

From a report by the United States (bnsul at 
Teheran it appears that the Guilan villager is 
free to plant hemp if he so desires, provided that 
it does not involve sacrificing the cultivation of 
his allotted rice fields or mulberry groves. It 
requires higher and drier land than rice and is 
commonly planted in the hedgerows. Moist 
villagers raise just enough for their own use^ 
Since the mulbmy groves have been allowed t6 
deteriorate, however, following the demorali^tion 
of the silk industry, the villagers are gradually 
jdanting more hemp. 

Hemp is planted in the spring and matures in 
the autumn. It is then buried in mud. for some 
days and the fibre stripped off. Persian manu* 


facturos of hemp are confined to cord for domestic 
use. The quality of the fi bre is said to be improving, 
but is still too soft for effective ropes of any size. 


GENERAL NOTES. 


Arsenic Deposits in Chile. — {Several large 
deposits of arsenic are known to exist in Chile, 
principally in the Provinces of Atacama and 
Santiago, but apparently no serious attempt lias 
ever been made to work them, in the opinion of 
the United States Consul-General at Valparaiso, 
the owners would undoubtedly be found ready to 
commence operations if convinced that the output 
could be sold in the world’s markets at what they 
consider a fair price. There is a large deposit 
situated in the Andean foothills close to the capital 
and to rail transportation, and less than 100 miles 
from tidewater. It is understood that an analysis 
recently made in the laboratory of the University 
of Santiago shows an arsenic content of over iM) 
per cent. 

Indian Sandalwood Oil. The two pioneer 
sandalwood oil refineries working at Bangalore 
and Mysore City utilised 750 tons of sandalwood 
cut from Mysore forests during 1923, as against 
508 tons in the previous year. Oil sold during this 
period amounted to 14il,6:i0 pounds, as compared 
with 116,028 pounds in U)22. According to a 
report by the United States Acting Trade (Com- 
missioner at (^ahuitta, both facitories have made 
such good progress in the manufacture of a s})ecial 
grade of sandal wood oil suitable for the Japanese 
trade that this oil has now displaced the (German 
]>ro<1uct from that market. 5’he })rosperity of 
the industry is due to the efforts of ihe Mysore 
Government to exploit the vast forest resources 
of sandalwood found in the- State and to manu- 
facture a high-grade oil suitable for ex|)ort markets. 

Manufacture of Fish Flour in Franck. — 
The Hsh-fiour industry, which originated in Iai 
R ochelle and is confined entirely to that 
centre, is of comparatively recent origin. Hitherto, 
writes the United States Consul at Iai RcM-h'^lle, 
the non -edible fish that were found in the nets of 
trawlers were thrown into the sea, but now they 
are brought to port to furnish material for the fish- 
flour plant. The one plant now producing fish- 
flour can handle with its present installation from 
8 to 10 metric tons of fish and fish waste per day, 
which represents an annual production of 460 to 
about 600 metric tons of fish flour. The product 
is used in all the agricultural sections of France and 
is exported to Switzerland, Spain, Italy and 
Germany. Fish flour has an important alimentary 
value since it is rich in protein and in phosphates. 
It is mixed with feed for poultry, rabbits, dogs, 
sheep, cattle, and hogs. Experiments in feeding 
fish flour to cows and chickens have demonstrated 
its value in increasing the production of milk 
and eggs. 
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NOTICES. 


INDIAN SECTION. 

A meeting of the Indian Section Committee 
was held on Wednesday, July 30th. Present : 
Sir Edwartl A. Gait, K.C.S.T., CJ.E., Ph.D. 
{Cliaimian of the Committee) 'in the chair, 
Sir Cliarles* H. Armstrong, Sir George C. 
Buchanan, K.C.I.E., Sir Krishna G. Gupta, 
K.C.S.I., Sir Claude H. Hill, K.C.S.I., 
C.I.E., Major-General Beresfofd Lovett, 
O.B., C.S.T., Sir John O. Miller, K.C.S.L, 
Mr. N. C. Sen, O.B.P\, Major H. Blake 
Taylor, (\B.PL, and Mr. N. N. Wadia, 
C.I.E., with Mr. S. Digby, C.I.P]. (Secretary 
of the Indian and Dominions and Colonies 
Sections). 


COMPETITION OF INDUSTRIAL 
DESIGNS. 


The HIxhibition of selected works sub- 
mitted at the Society’s Annual Competition 
of Industrial Designs is now being held, by 
the courtesy of the Director, in the North 
Court of the Victoria and Albert Museum, 
South Kensington, S.W., and will remain 
open until Saturday, August 30th. T)ie 
designs exhibited are divided into the follow- 
ing classes: I’extiles, Furniture, Book 
Production, Pottery and Glass, and Mis- 
cellaneous. The Exhibition is oiX3n to the 
public fret^ daily from 10 a.m. to 5 p.m., 
and on Thursdays and Saturdays from 
10 a.m. to 9 p.m. 


PROCEEDINGS OF THE SOCIETY. 


TWENTY-THIRD ORDINARY MEETING. 
Wednesday, May 28th, 1924 . 

Lord Askwith, K.C.B., K.C., D.C.L., 
Chairman of the Council, in the chair. 

The Chaibmak «aid thoae present were going to 
hear a paper entitled ** The position of the Arabs 
in Art and Literajiure,” a great subjeot, of very 
wide extent and very difficult to compress within 
a^short compass. The lecturer was a lady whose 


name had become well known throughout this 
country, and, he might say, throughout a great 
many other parts of the world. She was an 
enterprising traveller, who had been to places 
very few European travellers had ever visited, 
and possibly to some where no European traveller 
had been. She had written books about her 
travels and adventures, but, more than that, she 
had studied the history and the art of the peoples 
among whom she had been. Tliat history and 
that art varied in different countries where the 
Arab conquerors had spread themselves, and 
where they had either adapted the traditions 
of the country to which they went, or had im- 
pressed their views upon it. 

He did not wish to anticipate one word of what 
the lecturer was going to say, but he would intro- 
duce her at once, particularly as the Spanish Am- 
bassador, who had favoured the Society with his 
presence that afternoon, and whose country was 
highly interested in matters connected with the 
Arabian movement, had to leave early and would 
desire to hear as much as he could of the lecture. 

The paper read was : — 

THE POSITION OP THE ARABS IN 
ART AND LITERATURE. 

By Mrs. Arthur McGrath (Rosita Eorl)e8). 

1’he position of the Arab.s in art and 
literatiire i» an immense subject to lx; 
tackled in one paper, es}x»cially as such 
IJosition can only be defined by reviewing 
what the rise and decline of the Arab 
races have left us. Arab art alone covers 
architecture, w’ood carving, ceramics, 
miniaturos. ivories, carf)ets, stuffs, arms, 
bronzes, incriisted metals, gold and silver 
work, enamelled glass and illuminated 
MSS., while their literature is one of the 
richest in the world. 

Herodotus, Eratosthenes, Artemidorus, 
described the marvels of Arab art which 
existed centuries befoi*e Christ at Mareb, 
the city of the great dam, and it would 
appear tliat in the Sabaean and Himyaritic 
kingdoms the pervading influence was 
first Indian and then Pereian. From pre- 
Islamic days the gold work of Yemen lias 
been famous throughout Arabia, and, though 
it is continued to this day, the oldest designs 
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are still the best. The rock city of Petra 
and other early ruins show traces of Arab 
art, but much must have been destroyed 
by the primitive Moslem conquerors, who 
regarded the representation of figures as 
idolatrous. With the rise of the Caliphate, 
art was patronised by the ruling princes, and 
there was an influx of artists from Persia, 
Egypt and S 3 ^ia. 

1'here were no books on art, though 
ornamental designs were found in works on 
geometry and architectural drawings in 
miniatures. Designs were handed down 
in families and kept secret. Some of the 
earliest of these wore used in carpets and 
embroideries, and the sculptors of the 
West reproduced them, as in the mouldings 
of the doors at Konia and at the Sebil of 
Kait Bey, near the Al Azhar University. 
In Cairo there are columns carrying out 
carpet designs, and in the Tunis museum is 
preserved woodwork wliich is a copy of 
embroidery. The art of the goldsmiths 
gave the ideas for the mosaics at El Aksa in 
Jerusalem and Qubbet es Sakhra. P3ariy 
tiles were copied from Persian stuffs. The 
first descriptions of art concern the products 
of weavers and jewellers. Abul Feda, 
writing of the re<;eption of an ambassador 
by the Caliph of Bagdad, describes a hall 
himg with 38,000 pieces of tapestry, of which 
12,600 were embroidered with silk ; and a 
golden tree with swaying, branches, from 
which sang all sorts of jewelled birds. 
The Arabs conquered countries that were 
always more advanced artistically than they 
were themselves, so they were of necessity 
influenced by the taste of the subjugated 
nations. Jn Iraq early Arab art was in- 
fluenced by Sassanian, Clialdean and 
Persian ; in Syria, by Copt, Byzantine and 
Egyptian ; - in North Africa, by the neo- 
Latin art of Spain, Byzantine and a little 
Greek and Roman. The minarets of 
Saimrra in Iraq show Chaldean influence 
and the towera of Ibn Tulun, Cairo, are 
similar to those of Babel, and the Chaldean 
Ziggurat, observatories. The Chaldean and 
Assyrian method of baked clay decorations 
and of beaten sheets of metal exist to-day 
in Iraq, as in the mosque of Kaumein, near 
Bagdad, with its tiles of gilt copper. 

Parthians, ^Romans, Persians, Byzantines 
fought for Syria, which was the bridge 
between Asia and AJrica, and even Yemen 
was subject first to the Sassanians and then 
to the Persians up to the time of the Prophet. 
The so-called Arab arch found at Sidi 


Okba, Kairawan, Cordova, Jerusalem 
seen in the Sassanian monuments of Takht- 
i-Ghera. Professor Pelliot showed a picture- 
in a recent lecture of tho same arch in a 
Buddhist cavo in Chinese Turkestan of 
a much earlier date. The plaster mouldings 
wfiich are typical of Arab architecture 
were originally Sassanian. 

After Yemen, it was Iraq which first 
established itself as a centre of art, and, 
from Iraq have come, but often by way of 
other civilisations, tho so-called Arab arch,, 
the vaulted roofs, enamelled earthen walls, 
the metal j)lates for domes and the decorative 
mouldings. In the first centuries of the 
Hegira tho Arabs took their decoration, not 
their architecture, from Byzaiitium, and 
it was the artists of Jerusalem, Cordova 
and Damascus who came from Con- 
stantinoplo. After the Turkish conquest 
the great Byztintine monuments influenced 
Arab arcliitecture, while tho decoration 
became Syro -Egyptian. The octagonal 
Qubbet es Sakhra was one of the earliest 
Syrian edifices purely Byzantine, but, from 
Constantinople too, came the car veil wooden 
doors, marble faced walls, bronze laid on 
wood, carved marble screens and windows,, 
mosaics in all forms. The Khans, of which 
there exist somq exquisite specimens in 
Damascus, were a Byzantine ])roduct, and 
Byzantium inspired the great military 
architecture of Palestine during tho Crusades, 
and her cisterns, learned from Rome, are 
copied all over North Africa. The Byzantine- 
dome replaced the early Sassanian or 
Mesopotamian, and mosaics the ceramics, v, 
as in the moscpie of Omar at Jerusalem. 
The Arabs became very exj)crt in this 
latter branch of art, and they established 
it in Spain, where the Cordova mosque is 
decorated with mosaics of glass. It must 
be confessed, how'ever, that though ])ossibly 
the Aral^ developed this Art, the Roman 
ruins in Algeria and Tunisia show the same 
marble and cut porcelain mosaics (the 
opus sectile of Rome) as in C^airo, Damaesus 
and Tlomcen. 

Typical of Arab art is the use of 
geometrical designs, but in Italy, in Roman 
mosaics, in Baalbek and in Palynu*a, there 
are traces of tho same designs, and they are 
foimd in Sassanian stufis. It would seem, 
therefore, that the Arabs perfected a certain 
style of Eastern architecture and decoration 
without originating any portion of it. 

The early mosques of the Iraq or first- 
Arab school had a square court with a. 
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-fountain in the middle, surrounded by 
lx)rticos, the deepest being on the East 
and holding the mihrab. They owed their 
beauty to paint and gold leaf, not to their 
rich materials, as may be seen in * Ibn 
Tulun in Cairo. As the Syrian school 
replaced that of Iraq, the mosques show 
precious marbles, metals and enamels. 
Nur-ed Din built several of this kind in 
Damascus. In the 13th century there 
appeared, originally presumably from Iraq, 
where the four Islamic Codes had birth, 
later from Syria, the cruciform plan on which 
so many Cairo medersas are built (tjq^ical 
•of the four orthodox rites, Hanbali, Shafei, 
Maliki, Hnnafi). 

Under the Fatimite Caliphs a distinct 
Syrian style developed, and the architects 
who constructed the three great gates of the 
Cairo fortifications were Syrian. The 
Fatimitt^s were Shias and heterodox, so 
in the decorations of their period one finds 
liuman figures and animals, but they 
■disappear again under the Ayyiibites. The 
use of stone, of many coloured marbles, of 
stalactites, and of scientific instruments 
came from Syria, and her architects are 
responsible for some of the finest Arab 
buildings, wliile their influence in details 
persisted even after the Turkish conquest. 
The Syrian architecture differs from the 
Byzantine in its abimdance of floral decora- 
tions, but in Egypt and North Africa ancient 
columns, brf)ught from Roman and other 
ruins, are often used in early Syrian mosques. 
It is rare to find in Egypt columns maxle by 
Moslems. Even the architecture of 
Constantinople is borrowed from the Syro- 
school. Many of its monuments 
have disai)yx'ared, the earliest in the Crusades 
or the wars of the Mongols and Turks, when 
Aleppo and Damascus were sacked. Later 
buildings were destroyed when the Mameluke 
Sultans trieil to re-establish their authority 
in Syria. Such wars, however, were 
responsible for the perfection of Syrian 
fortifications. 

Typical of this school are the Moslem 
charitable foundations, often connected with 
, the tomb of the founder, as at the Moristan 
of Kalaun in Cairo, where, within one wall, 
are the tomb, a mosque and a hospital. 
Other buildings associate with the tomb, 
fountains, schools and mosques. To the 
S3rrian school are due some particularly 
fine public baths, and the caravanseries, 
which wore at the same time mosques, 
schools, hospitals and fountains. 


The Turks in^troduced the many cupolaed 
mosque, but made no impression on civil 
architecture. I have seen their mushroom 
cupolas in the big mosques of Yemen and 
even in the desert mosque at Aujeja on the 
way to Kufara. Under the Mameluke 
Sultans the palaces and civil buildings in 
Syria and Egyjjt grew richer in decoration, 
and it is to this period that some of the 
most exquisite interiors in Damascus and 
Cairo belong. 

During the first centuries after the Hegira 
Kairawan, the ca})ital of the Aglabites,and 
Cordova of the Omeiyads were the centres 
of Western Art. In the 9th and 10th 
centuries A.D. Morocco was the cradle of 
a new brilliance, not uninfluenced by the 
Berbers. 

Fez, with its exquisite mosques and 
colleges, was founded in 807, and Marakesh 
two hundred years later, but when Spain 
was conquered by the Sultan of Morocco 
in the eleventh century she was not 
impressed by this Moorish art. On the 
contrary Spanish Arab art, then producing 
its best, created some remarkable monuments 
in Morocco. In the 12th and 13th centuries 
this renaissance of the West spread 
into Algeria and Tunisia, and reached its 
climax in the 14th and 15th. 

Curiously enough it was not till after the 
fall of Granada in 1494 that Western 
Arab architecture took its most definite 
form. The ancient stylo can be seen in the 
fortifications of Granada, Cordova, Seville 
and Toledo, in their j>alac©s and their 
mosques. The later tyi^ical Western 
mosque had parallel naves and a wider 
central nave, with the mihrab as a tower, 
a square minaret and a great porch richly 
decorated, and this served as a model for 
many North African mosques, which were 
generally built over cisterns, to which water 
flowed from terraces. The West has no 
cruciform medersas, as the Malekito rite 
is supreme. Its medersas are simpler and 
contain rooms for students. Its zawias 
are like large Arab houses, sometimes 
adjoining the tomb of the founder, 
as at Jarabub in Lybia. The fortified 
zawias (such as Sousse) were colleges and 
fortresses belonging to the religiods military 
orders, which, under the Almoravide Sultans, 
had so much power. The fortifications 
of the West are among the most interesting 
in the Arab world, especially those of 
Sfax, Sousse, Fez, Meknes, Tlemcen — ^with 
their massive square towers and double 
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walls, sometimes crenelated, the towers 
alternating on the two walls. 

After the 16th century Western Arab 
art declined imder European influence. 
Many Algerian mosques were built after 
the plan of churches, and both the architec- 
ture and the faience were copies of the 
Spanish and Italian. 

General Lyautey in Morocco has done 
much to encourage the revival of Arab 
architecture ; and Raisuli’s great palace 
at Azeila is an excellent example of modern 
Arab work, but the Mediterranean coimtrics 
have much to forget in the way of European 
tawdriness before they can go back to their 
old art. In Xauen, a little time -forgotten 
to\m in Spanish Morocco, there are some 
beautiful, fairly modem houses built after 
the old style with the two tiered galleries 
supported on double . arcades, roimd a 
central court, but the most interesting 
modem purely Arab domestic architecture 
I have seen is in North Yemen and Asir, 
where the late Emir Mohamed el Idrisi, 
himself no mean architect, encouraged 
the merchants to build large well-pro- 
portioned houses after his own model at 
Sabya; and in Jedda., whore mason and 
wood-carv'er go out together to the selected 
site and plan the rooms on the spot, the 
wood-carver receiving 20 per cent, more 
than the mason l>ecauso his work is more 
precarious. From Mr. St. John Philby’s 
careful descriptions, the great palace of 
Ibn Sa’ud, at Riadh, must be a fine example 
of modem desert architecture, but this has 
clianged little with the centuries, since its 
style is regulated by the quality of material 
and labour obtainable on the spot. Un- 
fortunately, the secret of the i)eculiar glaze 
used on the decorative Arab tiles has 
disappeared. Sayyid Dahan has been 
experimenting on this for some time in 
Damascus, and has actually’’ succeeded in 
reproducing the old bluish green colour in 
a form of paint. This has been tried on 
the roof of one of the new public buildings, 
and, so far, it appears to be identical in 
effect with the ancient material, which had 
the quality of always . looking fresh. 

Arab painting was hampered not only 
by the stem inhibitions of .primitive Islam, 
but by the recurrent puritanical movements, 
the last of which is the Wahabi » which' were 
always opposed to ^any form of art or 
luxury. 

Makriasi mentions mural paintings in the 
palace of Ibn Tulun, and the Fatimite 


Caliph, Mostanser Billah and his Vizier,. 
Yazuri, were much interested in illuminated 
Korans. Ibn el Aziz, of Bussora, painted 
the former’s walls, using red figures against 
a yellow background ; but nothing remains 
of the work Makrizi describes, nor of 
that Abu Bekr Mohammed (d. 975) mentioned 
by Abul Feda. Monsieur Musil, the Czecho- 
slovak Ai'abist, who spent twenty years 
among the Shammar Arabs, discovered 
mural paintings at Kosseir Amra in the 
desert East of Moab, which are supposed 
to date from the 9th century. In the 
Alhambra are paintings on leather of 
hunting scenes and councils, which, by 
some (notably Gerault de Pranzey) are 
supposed to be Arab, by others I^lian. 

Moslem art excelled in illuminated 
volumes — the name of the painter is often 
dissimulated in minute characters in the 
corner of a scroll — but the best were Persian, 
for the Shias were not hanqnjred by the 
scruples of the orthodox concerning human 
and animal figures. There is a great sense 
of movement in some of the limiting scenes, 
and a French authority points out that 
“ Certain drawings by their precision of 
feature and subtlety of lino are not unequal 
to the drawings of Ligres ; certain animals 
not unworthy of Pisanollo.” Few illu- 
minated missals can be attributed to the 
devout Arabs of the early centuries of tins 
Hegira, but after the 13th century they 
made progress in the art. Ihider the 
Ayyubite dynasty the first illuminated MSS. 
lacked imagination. They showed Byzan- 
tine influence and saintly halos sometimes 
crept in by mistake. The most important 
existing Arab MS. is a copy of the Muqamat 
of Hariri containing 101 miniatures, executed 
in Iraq in 1237, and of great value, since it 
represents historical scenes in the correct 
clothing. 

The Arabs eventually excelled at illuminat- 
ing Korans, geography and natural history 
books. An example of the latter is the 
curious '' Marvels of Nature,*’ dated 1283» 
in which the drawings are fantastic and 
imreal, but full of imagination. The most 
exquisite art was expended on a thirteenth 
century Koran in the British Museum, of 
which certain pages give the impression 
of rich silk carpets, but the finest Korans 
are in the Arab Museum in Cairo. 

The same museum shows admirable 
specimens of wood -carving of the 15th 
to 17th centuries. In those years the 
highest art was expended on the mim- 
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bars and mihrabs, lattice work for windows, 
doors and friezes. S 3 rria was rich in hard 
wood, such as pines and cedars, and probably 
exported to Egypt. Early examples of 
the carver’s art were found in the tomb of 
Ain el Sera of the 8th or 9th century. 
The mosque of Ibn Tulim, in Cairo, has 
the whole Koran carved into a decorative 
frieze. The panelling of houses and medersas 
was particularly fine, though it had to be 
done in small panels to avoid shrinkage from 
the sim, and boxes to hold the Koran show 
a wealth of beautiful detail, getting richer 
as the years advanced. In the 14th 
century ivory was used to decorate doors 
and panels, and these two arts have suffered 
perhaps less than any others in the decay 
of Arab power. The woodwork of Syria 
and the Hedjaz and the decorative designs 
in ivory, which are so finely done that it looks 
as if the wood had been embroidered with 
ivory thread, are still admirable. 

There is in the South Kensington Museum 
a cup of carved ivory made by Mohammed 
Saleh in Cairo, in 1.521, with the inscription 
“ In truth the righteous shall drink from a 
cup perfumed with camphor,” which marks 
the a}X3X of the Arab ivory work. This 
art was famoiis in Spain in the 10th and 
11th centuries, and the coffers, goblets, 
handles, plaques, often decorated with 
animals and human figures in high relief, 
show an imagination fertile, ingenious and 
complex. 

In the Bargello, in Florence, there are 
two ivory plaques from the r4th century 
Iraq, carved, one writh winged griffons, and 
the other with human figures, among vines. 
These are among the finest known specimens. 
The Arabs also worked in cloisonne^, enamels, 
engraved copper, silver and encrusted 
metal. Exquisite specimens of these arts 
are preserved in the European and Arab 
Museums, and the various schools of native 
art and industry in Spanish and French 
Morocco, Tunis, Syria, etc., are endeavouring 
with some skill to reproduce the old designs. 
Damascus has succeeded to a certain 
extent writh her metal work, and there seems 
to be a distinct future for this branch of 
Arab art. 

It is a pity that the making of arms has 
so completely died out. Yemen is still 
famous for her l^lts and scabbards, but 
she imports the blades. Modem Moorish 
blades are but a poor copy of the old Spanish 
Arab work. In the 13th century Cairo 
wcusi the great market of arms, but in those 


da 3 rs it w'as the quality of the blade which 
appealed to the Arab ; the ornamentation 
of the hilt was less important. An existing 
Arab proverb says : “ There is only 
one gift for the brave- -a blade.” Syrian 
blades peissed on from one generation to 
another with the addition of different hilts. 
In the list of gifts sent by Siiltaii Beibars 
to the Ilkhan of Persia, Abaga, were arms 
from Damascus. The sword of Duke 
Emanuel Philibert of Turin, in the 16th 
century, had a Damascan blade, but 100 
years previously, the Syrian workmanship 
had passed its zenith, though “ Damascan ** 
remained a generic term for finely tempered 
steel. The Arabs brought the |>er footed 
industry to Spain, though it had already 
existed to a certain extent at Toledo, and 
it was in Spain that the ornainentation 
of arnxs attained its greatest richness about 
the 16th century. The sword of Boabdil 
II., last King of Granada, is preserved at 
Madrid. The blade is from Toledo, the 
gold hilt enamelled in blue, red and white, 
with a centre of carved ivory, and it bears a 
Kufic inscription: “ Attain your end (but) 
in safeguarding your life.” 

Stuffs of all kinds have formed an impor- 
tant part of Arab art. 

' Coptic infiuence shows in the early 
Egyptian Arabic tissues, b\it the intro- 
duction of animals and figures w^as due 
to Persia. Geometrical designs w'ere often 
interwoven, together with verses of the 
Koran, or line^^ in praise of the future 
owner of the stuff. It is sometimes possible 
t-o tell the date by such inscriptions. In 
774 Egypt provided the hangings for the 
Ka-aba at Mecca, and these grew in spendour 
till Ibn Jubair, visiting Mecca in 1182, 
describes and admires the richness of the 
34 strips of green which covered the whole 
of the outside, and were themselves covered 
with woven inscriptions. Makrizi describea- 
a tapestry made for a Fatimite sultan, v'hicb 
represented the earth, with all its known 
cities, seas, and mountains, rivers and roads, 
the names woven in gold and silver. 

During the middle ages Alexandria was 
world-famous for her tissues and Euroixsan 
merchants came there to buy^ them. As 
early as the 8th century chroniclers siieak 
of caravans returning from fairs at Damascus 
and Aleppo laden with precious stufb,. 
embroideries, tents, cushions, mattresses 
and purple silks. 

In histories of the Crusades constant 
insntion is made of Damascan brocades,. 
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Marco Polo says that even the beds in the 
post-houses had curtains of silk, and at 
Mosul he notes the silk brocaded with gold 
-called mosulin/* the origin of muslin. 
During the Abbassid Caliphate at Bagdad, 
portraits of famous people were woven 
in silks, and in the 14th and 16th centuries 
the scliool of Mosul was famous for its 
tapestried hunting scenes, with lion, hare, 
gazelle. 

Zobeida, \vife of Hanin al Rashid, is 
supposed to have founded Kashan, famous 
for its velvets, brocades, carpets woven 
with gold, taf[et4i8 emd cut velvets. These 
Kashan carpets, since gold was used in 
them, were probably not the knotted carpets 
at all. These seem to have originated in 
Persia, but, under the Ayyubitea, fine carpets 
were made at Emessa in Northern Syria. 
A 13th century carpet with Arab inscriptions 
is supposed to have come from the Mohed 
Din mosque in Damascus. Early carpets 
are beat studied in the old Flemish and 
Italian pictures, and it is probable that 
some of the carpets thus portrayexi came from 
Syria and Asia Minor, and were brought 
from the Mediterranean coast by Venetian 
mariners. Still, carpet making can never 
have been a definite Arab art, and I am 
afraid the recent efforts by hand and 
loom seem to prove that it never will be. 
On the other liand, the modem silks inter- 
woven witli metal thread of Syria and 
Morocco are very beautiful, as are some of 
the embroideries. 

It may be interesting to consider the 
influence of Arab art on the Europe of the 
Middle Ages. 

Omeiyad coins have been found in Poland, 
Russia, Denmark and Sweden, and in the 
Carlovingian period Arab sailors went out 
into the Atlantic. With so great a commerce 
there must liave been an entry for that 
Eastern art, described by an authority 
as being “second to none in richness of 
decoration, harmony, brilliance of colour, 
and fantasy governed by rigourous logic.” 
Rome took her “ tree of life ” and her 
two-headed animals from the Arab, thou^ 
the griffon was originally Sassanian. Certain 
Arab designs are found in French and 
Spanish architecture, €uid, in the Renais- 
.sance, copper, silks and ceramics all showed 
Moslem influence. In Southern Italy there 
are traces of the 8amQ,Jn architecture, and 
in bronze, silver and woodwork. 

It is strange that so rich and varied an 
art, even if it was adapted rather than 


original, can have died out to so great 
an extent. It may be due to constant 
wars resulting in alien domination, to 
European influence, to recurring waves of 
Puritanism, or perhaps just to the fact that, 
though perfected by the Arabs, it was not 
born in thorn and part of their being, as is 
their literature. In their present struggle 
for political existence, their art has no part, 
but their literature is, at once, an inspiration 
and a weapon. 

The least emotion turns the townsman 
into an orator, the Bedouin into a poet. 
From earliest times the desert men have 
sung to encourage their camels on the long 
night marches, the merchants have con- 
founded each other in the market place with 
thoir caustic rhetoric. Words often rank 
higher than deeds in the Arab mind, and, 
whereas I have never heard a warrior 
praised for liis courage or his horsemanship, 
the cry “ Ya Sha-ir, oh Poet ! ” (literally, 
“the man of knowledge”) is the greatest 
honour that can be paid to a Bedouin. In 
emcient times each tribe had its poet, who 
was regarded with awe, since ho was, to a 
certain extent, the servant of the jirms 
(spirits) who inspired his verse. It was his 
duty to hurl his satires (liija) in rhymed 
prose at the tribal enemy, a mixture of 
incantation, mockery and threat ; which 
doubtless gave rise to the proverb, “For 
the wound of the tongue there is no medicine.” 
The rhymed prose (saj) must have originated 
by the padding of the caravan across the 
desert, just as the earliest form of poem, 
the Qasida, reflected the nomad life of the 
wilderness, beginning with a description 
of the camp, the trials or triumphs of the 
journey, and ending with the praise of the 
tribal chief. 

The first actual metre (rajaz) was a 
chauiit alternating two long syllables, a 
short and a long, and this was followed 
by 16 others, whose rules, however, were 
not confirmed till Khalil ibn Ahmad wrote 
in the 8th century. 

The works of the most famous pre -Islamic 
poets, Imru ul Qais, Tarafa, Zuhair, Labid, 
Antara, Al-Harith and Nabig^, were 
collected at a later date in the seven 
Mu’allaqat, “the suspended.” The first 
of these creators of the Qasida, Lnru ul 
Qais of Kinda was a king’s son, exiled for 
a love affair, who wandered to the Court of 
the Emperor Justinian in Constantinople, 
and w€M, by him, appointed Fhylarch of 
Palestine, but was killed by a poisoned robe 
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on his way to his new post. The Bedouin 
poet Antara is famous because his adventures 
formed the basis of the romantic epics of 
the middle Ages, which, in many hundred 
verses, deal with his legendary loves and 
battles. Antara was of negro blood, slave- 
born, yet liis courage in battle made him 
the hero of the tribe of Abs and the adopted 
son of its chief. He sang of the battle of 
A1 Faruq, “ We whirled as the millstone 
whirls upon its axis, while our swords 
smashed upon the fighters’ skulls,” and of 
Abla, the Chief’s daughter, “whoso smile 
was like the sunshine flashing on swords 
dra^Ti in battle.” 

Zuhair is generally cited by Arabs as the 
greatest of the seven, though some choose 
Imru 111 Qais or Nabigha. Zuhair was a 
moralist, who cared nothing for flattery, 
“ which does not ensure immortality,” 
and his poems are serious and peculiarly 
honest in that they make no use of borrowed 
phrases, and avoid all comiilicated and 
incomprehensive simile. Ho came of a 
family of poets, for el Khansa, who wrote 
elegies on the deaths of her two brothers in 
war, was his sister, and his son Ka’b was 
condemned to death by Mohammed for the 
idolatry of his poems, and only saved 
liimsolf by a panegyric which the Prophet’s 
vanity could not resist. His father Aus 
Ibn Hajar wrote famous descriptions of 
weapons. 

I’he Grammarian A1 Asmai made another 
collection of the works of six of these poets 
at the begiiming of the 9th century, but 
included Alqama, who wrote the famous 
comparison of his camel and a desert 
ostrich, and omitted Labid and A1 Harith. 

The subsequent Diwans (collections of 
poems) show us the gradual evolution of 
Arab poetry, but until the days of the 
Omoiyad Caliphate, the desert spirit 
prevailed. .We have descriptions of oases, 
of camel skeletons, with the flesh hanging 
on to the bones “ gleaming like the teeth of a 
slave girl,” of single combats between 
tribal heroes, of tent life and, after the 4th 
century, of horses. 

The tribe of Aba produced another hero 
poet, whose generosity was only rivalled 
by that of Hatim Tai — “ I would cut 
up my body to feed my guests,” ho 
said. Dhul Asba al Adwani expressed 
an ideal for all warriors — “ Use thy 
goods nobly ; make thyself the brother 
of all generous men. However wide 
the distance never forget tlie debt thou 


owest to thy brother and the poor. Hush 
into battle where the most intrepid shuns 
the charge, and, wlicn thou art summoned 
on an important matter, take all tlH^ burden 
of it on thee.” 

Of Hatim Tai’s prodigious generosity 
there are as many fables as of the courage 
‘of Antar. As a boy be is said to have 
presented his grandfather’s herd of camels 
to some passing poets, and, when he was 
disowned by liis j)eople for the deed, he 
sang : “ I suffered not when Sa’d and his 
family departed, leaving me lonely in my 
home, parted from all my kin. By squander- 
ing my fortune, I have won swift glory.” 
To-day, if Bedouins are hungry in the 
desert, they pray to Hatim Tai in the 
rhymed prose of 1,500 years ago, to provide 
a feast for their need. 

The earliest Arab prose was unwritten, 
like the poetry. Story-tellers used to go 
from camp to camp telling the “sanwr,” 
long repetitive descriptions of battle and 
heroic adventures. 

At fail’s and markets orators were urged 
into trials of eloquence, of which the audience 
were the judges. It is probable that 
Mohammed listened to the rival poets at the 
famous yearly fair of Ukaz, where a wreath 
was given to the victor and the winning 
poem pinned upon a tree. I’he story- 
teller had a choice of relating the history 
of some great living chief, usually the hero 
of his own tribe, or the fabulous advenUires 
of a more or less mythical personage. A 
famous story-teller, Nadr ibn Harith of 
Mecca, used liis knowledge of ancient 
Persian legend to rival the eloquence of the 
Prophet in the biblical stories which ho 
used in the Koran. 

Mohanuned was perluqis influenced by the- 
poets of his era, since some of their expres- 
sions (such as Umayya ibn Abu Salt’s 
description of the day of judgment as the 
“day of mutual disax>pointment,”) have 
passed into the Koran, but he condemned 
their works as idolatrons, and ordered 
various contemporary iioets to be ext'cutcd. 

The Koran, which Mohammed tells us 
was inspired by the Archangel Jabri),. 
(Gabriel), is the finest monument of rhymed 
prose, but the style varies between the early 
suras which consist of short verses, and the 
long chapters revealed at Medina, where 
the rhythm is only marked in the }xiu8o 
at the end of each verse. The present 
arrangement is, of course, artificial, for none 
of the Suras were written down during the 
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Prophet's lifetime. Four of his disciples 
are supposed to have memorised the whole 
revelations, and, under Omar the fourth 
Caliph, Zaid, who had been Mohammed's 
secretary, superintended the writing of 
the first Koran. As, however, no text was 
accepted unless two witnesses for its 
authenticity could be produced, much that 
was genuine was probably omitted. 

The rise of the Prophet produced a new 
movement in Arab literature. It was 
first aeon afiiong the contemporary poets, 
who employed all their art in singing the 
praises of the warrior Prophet. I^abid was 
one of tlie first impressed by the recitations 
of the Koran at Medina. He sang his con- 
versation from paganism in similes of power 
and beauty, but, once a Moslem, he looked 
upon his poetry as heathen and refused even 
to talk about it. 

Hasan I bn Thabit deserves mention 
as the poet laureate, the “ Mirror of the 
Prophet," but he has none of the colour of 
his pagan predecessors. 

Only religious poetry was encouraged 
under the early Caliphs, but a formidable 
development of literature occurred in the 
collection and arrangement of the sayings 
€uid traditions of the Prophet. 

Under the Omeiyad Caliphs, the influence 
of town life began to be felt in Arab poetry. 
The nomads still sung their improvised 
rhymes to the beat of their camel's hoofs, 
as they do to-day, but the centre of literature 
was the court at Damascus, and the object 
of the ])oet to acquire the patronage of 
prince or courtier. Poetry became artificial 
in its exaggerated |3anegyric of the ruler, or 
satire of the rival. A1 Akhtal, who was a 
Christiem, Ferazdaq and Jarir, were the 
most famous poets of the Omeiyads, and 
the epigrams they directed at each other 
were the delight of courtiers, who never 
dared to pronounce in favour of one for 
fear, of encouraging the stinging satire of 
the others. Later generations preferred 
A1 Akhtal on account of his finished style 
and his apposite expressions. His moral 
sentiments were possibly due to his desire 
for the favour of Caliph Abdal Malik, of 
whose house he wrote: “ Terrible in their 
rage if they are withstood, they are the most 
clement of men when victory is won ! ’’ 

Femzdaq was a cynic who used his great 
command of langua^ in ribald verse, 
often directed against .women. He seems 
to have been a vicious libertine, a coward 
and a plagiarist, yet his satire was so feared 


that no one would bear witness against 
him. 

Jarir was a man of Yemen, who lived in 
Iraq and sought the favour of Caliph 
Abdal Malik, denied to him on account of 
AkhtaTs jealousy. He was a mighty 
fighter with his tongue, and is supposed to 
have crushed 43 rivals at the popular 
tournaments of oratory. Both Jarir and 
Fara/daq, rivals to the end, died in 728. 

A woman poet, Leila el Akhya/iya, who 
died in 706, is famous like her predecessor, 
el Kliansa, the “vivandiere" of Mohammed’s 
battles, for her elegies, especially for that 
dedicated to her lover.Taubaibn al Hurnayir. 
She was welcomed at the courh* of Abdul 
Melek and the Governor of Iraq, and was 
perhaps the beat known of the women 
orators, |x>ets and ])reachers, who flourished 
in the early days of Islam. Another 
Leila is famous in the 7th century, because 
of the verse written in her honour by Qais 
ibn Mulawwah, of the trilx? of Beni Amer, 
known as the madman of Ix'ila. Probably 
this is the most populiy love y^oem in the 
Arab language, and it is constantly, if 
unconsciously, added to by the admirers 
who quote it to-day. 1 pointed out to one 
Yusuf of the Emir of Asir’s household that 
I had never heard the verse which he was 
obviously improvising concerning Qais’ 
beloved. “Oh", said he, “the man was 
mad, so ho could not remember all about 
Leila ! " and went on with his imitative 
metre. 

Towards the end of the Omeiyad dynasty 
the contact of Moslems and Christians at 
Damascus gave rise to much theological 
literatures none of which lias been preserved, 
but we know that Hasan Basri (d. 728) 
whoso pupil Wasil ibn Ata founded the 
Mutazelite school of rationalism, was the 
great doctrinal leader of those days. 

When the Abbassid ilynasty ousted the 
Omeiyads and established the Caliphate at 
Bagdad, Arab literature began to be 
affected by the creative and original genius 
of Persia. It is curious that, while Arabic 
was so much the diplomatic tongue of those 
days that Persian scholars wrote in it, the 
Iraq poets, philosophers, and theologists, 
who made the succeeding centuries the 
golden age of Arab literature, were dominated 
by the Arian imagination of the neighbouring 
race. Under the new Caliphs, the greatest 
posts were held by Persians, and at one time 
the Barmekid viziers were as powerful 
as their Arab rulers. Tribal feuds and 
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glories were ao longer the basis of verse. 
The Qasida was doomed and Bedouin 
poetry swept back into the de^rt> where 
it remains unchanged to this day. Life 
became the subject of poetry, cynical, 
passionate and heretical. Muti ibn Ayas, 
•of Palestine, who was protected by Ja* far, 
son of Caliph Mansur, wrote with depth 
of feeling and made the most of wide 
descriptive powers, but his poems are often 
coarse. Bashshar ibn Burd (693*783), 
though claimed by the Arabs, was really 
a Persian by blood, and he extolled his 
own country at the expense of Arabia. He 
was blind and apparently a Zoroastrian 
in secret, since he wrote: “ The earth is dark 
and Fire is brilliant. Ever since it has 
existed men have worshipped it.” 

With the Persian influence came a revival 
of the wine songs which had existed since 
in pro -Islamic days, the (Christian Ibads 
were masters of the wine trade of the 
Euphrates, and sung the praises of tlieir 
wares as thesy travelled from Arab town to 
■camp. 

Abu Nuwas was the leader of the Baccliic 
poets of the 8th century. He went to the 
desert to learn the pure Bedouin tongue, and 
returned to the splendour of Caliph Hanm’s 
court to sing with breadth and force, not 
only of the grape, but of the joys of hunting, 
together with love lyrics and the usual 
panegyrics and satires. Under Caliph 
Mutawakkil we hear of a woman court 
poet called Fadl, who wets also a story- 
teller to the harem. Her lover Said told 
her “ Thou art like the sun that lights the 
world ; its rays seem close to us, but who 
can reach it.” Another woman, Mahbuba 
^the welMoved), com])osed stanzas, which 
she sang to her own accompaniment on a 
tide. 

With the development of music and 
•dancing under Mutawakkil, there were 
many singers who composed both verse 
and music, but an element of buffoonery 
is noticeable in the play of retort. Ibn A1 
Humi, poisoned by order of the Vizier, was 
asked by the minister where he was going. 
“ Where you have sent me,” retorted the 
poet. “ Cive my duty to my Father ” 
replied the Vizier, amused at his victim’s 
perspicacity. “I am not going to hell,” 
answered Ibn Al Rumi, and retired to his 
house to die. ' 

Abu Tammam and Al Buhturi, in the 
middle of the 9th century, tried to revive 
-the old poetry, and, besides collecting 


the Hamasa (a collection of ancient warriors’ 
deeds published by Freytag and translated 
into German), wrote descriptions of the 
great Aleppo plain in the stylo of the 
early Bedouin poets. 

In the 10th century, under the Hamdanid 
rule at Aleppo, wo find the apotlieosis of 
Arab literature. While Persian and Turk 
struggled for the military leadership at 
Bagdad, Saif ad Daula defended Aleppo 
against Byzantian Romans and patronised 
the greatest and last of the real Arab poets, 
Mutanabbi. Born at Kufa in 905, he liad 
been brought up by the desert Bedouin, and 
was regarded by some of them as a new 
Prophet. It was in prison that ho wrote 
his first poems, and his imagination produced 
such fantastic imagery that he has been 
criticised for “ empty chatter.” Nevertheless 
his wealth of simile is picturesque and 
often apt. “ It was as if the soldiers saw 
with their oars ” ho wrote, describing a 
march in a black cloud of dust. Forty 
commentaries have been written about his 
works, and one author, confident of the 
poet’s superiority to all others, writes; 
“Rhythm is subject to his will, and thoughts 
are his slaves.” 

L^nfortunately his exaggerated imagery, 
his affectation, the preciosity of his 
expressions, redeemed in his case by genius, 
hcul a bad effect on his successors, and 
Arab poetry began to descend to false 
values. Al Nami succeeded Mutanabbi 
as Court poet at the end of the 10th century, 
and he is chiefly remembered for his wit, 
often directed against himself, as when 
he addressed his solitary black hair: 
“ 1 say to my white hairs, which are terrified 
by this stranger’s presence. Respect lier, 
I entreat you. A black African spouse will 
not tarry long in a house where the second 
wife has a white skin.” 

In ISyria, in 973, was born Abul Ala el 
Ma-arri, who shares with Mutenabbi, accord- 
ing to contemporary criticism, the position 
of the last great poet of Arabia. He was 
a pessimist and a misogynist, yet he is 
admired above all others by a race w'hich 
has neither of these qualities. 

He became blind as a child, but his 
memory was amazing and gav<^ rise to many 
legends. His letters are remarkable, and 
his poems, in spite of their bitter cynicism, 
worthy of admiration. It is supposed by 
the latter Syrian critics that the quatrains 
of Omar Khayam are based on Abul Ala’s 
verses on the same subject, and, in some 
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cases, the sentiments and phrasing are 
almost identical. Abul Ala is supposed to 
have said of a free -thinking Koran which 
he compiled and which someone criticised, 
“ Let it be read from the pulpits of the 
mosques for the next 400 years and you 
will be delighted with it.” Ho was im- 
married and childless, and on his tomb he 
had engraved : “ This is the crime that 

my father committed against mo, but which 
I have committed against nobody.” 

The 12th century saw the birth in 
Cairo of the well-known mystic poet Umar 
ibn Al Farid (born 1181). One of his 
odes is in praise of wine, but used as a 
method of acliieving the sufi exaltation. In 
the rest of his works he describes the 
philosophic ecstasies of the sago in love with 
the Godhead, longing to be absorbed in to it. 

Another Egyptian, Al Busiri (b. 1211) 
is famous for his ode to the Prophet’s 
mantle which every Arab schoolboy loams 
by heart, and his ode to Mecca — ^the Mother 
of Cities — after tho manner of the early 
panegyrists, but, with a few exceptions, 
the, age of the great jjoets passed with the 
Abbassid Caliphate. 

After tho Koran, rhymed prose had 
fallen into disfavour except among tho 
Bedouin, till ibn Nubata (b. 946) revived 
it in his sermons at the court of Saif ed 
Daula. These dealt with tho dut>' and 
glory of the jeliad, tho Holy War, and have 
served as the model for countless sermons 
preached throughout succeeding centuries. 

Abu Bakr el Khwarazmi, nephew of the 
great historian Tabari, was one of the 
many scholars who practised the art of 
letter-writing, perfected by the blind Abul 
Ala. Of hini a contemporary wrote : ” Abu 
Bakr has learning and talent, but his 
friendsliip lasts from morning till darkness, 
but no later.” 

The word “Maqama” (seances) had for 
some time been used to describe tho 
gatherings of scholars who vied with each 
other in rhymed orations, improvised verse 
and proverbs, but it was Hamadani 
(990 A.D.) who produced, tuider this name, 
the first volume of short stories, concerning 
the adventures of beggars and wastrels. 
He was followed by Qasim' al Hariri (b. 1654) 
who wrote a brilliant course of 50 lectures 
on the adventures of the fictitious Abu 
Zaid, a personage %ho, on account of his 
originator’s skill and in*genious fancy, is now 
as real to the average Arab as Harun al 
Rashid. 


The verbal stories of desert life had 
changed under the Abbassids to borrow^ 
tales from Lidia and Persia. As early as 750,. 
tho Persian Abdallah ibn al Muqaifa had 
translated into Arabic “The Book of the 
Persian Kings,” and this was followed 50 
years later by translations into Arabic from 
Greek philosophy and ancient history. The 
** Thousand and one Nights ” was originally 
based on a Persian book of the 9th century 
and stories from Bagdad and Egyjit were 
added. The present form dates from about 
the 13th century. Wliile at court and in the 
towns these borrowed tales of love and 
sorcery, of fantastic verses and legendary 
battles wore very popular, tho tlesert was 
producing a type of natural liis tory fable 
not imliko those of La Fontaine. These 
were miwritten, but they have been handed 
down from generation to generation and are 
told to-day in Arabia, probaVily with little 
difference in form. Of sucli art' tht» dispute 
between the camel and the sand grouse as tt> 
which is the cleverer, and the rivaliy bt?tween 
the stallion and the gazelle. 

Tho Science of the Hadith, or sayings of 
the Prophet, has created such a volume of 
Arab literature that it is impossible to treat 
i t at any len gth . Tho earliest si ncc re attempt 
to collect the traditions in chronological 
order was made by Bukhari (b. 810), under 
the title of Sahih (the Correct) which includes 
7,275 traditions out of the 600,000 from 
which he had to choose. Another “ Sahih ” 
is from the pen of a contemporary Abul 
Hussain el Muslim, and these two are 
accepted among the six canonical works of 
Islam. 1'he other four are the Sunaii 
(customs) by Abu Da’ud ; the Jami 
(complete collection) of Abu Isa al Tirmidhi ; 
the Sunan of Abdul Rahman al Nasai and 
the Sunan of Ibn Maja, all of them more or 
less contemporary. Shortly after the 
Science of the Hadith, arose tliat of tho 
criticism of the authorities and authors of 
the Hadith, which produced iimumerable 
works. Side by side with this science of 
tradition and criticism, jurisprudence waa 
establishing itself, and, in the early part 
of the 8th century, wo have tho first of 
tho four great Islamic schools of law, the 
Hanafite, due to Abu Hanifa ibn Thabit 
from Kufa. This was followed by the 
Malekite, Shafi’ite and Hanbalito schools, 
all of them established within a century,, 
by Abu Abdallah Malik ibn Anas (b. 715), 
Mohamed ibn Idris al Shall (b. 767) and 
Ahmad ibn Mohammed ibn Hanbal (b. 780)» 
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respectively. All of these masters wrote 
books on thoir interpretation and use of 
the sayings and the traditions, which were 
followed by the numberless w^orks of their 
pupils. These are the existing four codes 
of Islam to which all Sunni or orthodox 
MosloTns belong and which are studied in 
the Arab universities and zawias. 

Jurisprudence is, after the Koran, the 
favourite study of the Arab, and the basis 
of an Alim’s education. 

Probably after jurisprudence, the bulk 
of Arab literature is concerned with history. 
The earliest pre-Islamic histories are 
concerned with the Yemen, but they were 
unwritten. They were a collection of eye- 
witnesses reports passed on from one genera- 
tion to another. The historian who 
eventually (iollects them does not criticise, 
but, if he gives several different stories 
of the same event, he states which he 
believes to be the best. We hear of Caliph 
Moawiya sending for a Yemen scholar, 
Abid ibn SJiarya, to relate to him the history 
of his country, but the earliest written 
histories were probably the “ Maghazi ” 
dealing with the wars of Mohammed. Many 
Arab scholars wrote history for thoir own 
benefit and liad their works destroyed at 
their deaths. Thus Hassam of Basra, who 
died in 728, wrote the sayings of the Prophet, 
but ordered his son to burn them. Students 
of Arab })oetry were obliged to know the 
history of the heroes whose deeds and 
whose battles the poets sung, and the 
tribal genealogies often go back to Noah. 
Under Omar’s Caliphate, genealogies were 
collecttKl in towns, because of the pensions 
due to descendants of the Prophet. The 
•earliest written histories are confusing, 
because sometimes the writers speak as 
if they had witnessed the event themselves, 
and, later, in quoting from books, they 
suggest that the authors had informed 
them verbally. Sometimes the historians 
make one consecutive story, but quote an 
authority for each portion. 

Historical romances existed since very 
•earlj'’ days, and a new note was given to 
them by the adventures of the Prophet 
and his son-in-law, Ali. The story of the 
tragic death of Husein, attributed originally 
to Abu Mikhnaf has been the basis for a 
thousand tales,^ just as the life of Antara 
served as a mo^el for later epics. 

There were fabulous romances of the 
oonquest of Spain by Ibn Habib, and of 
the fall of Egypt by Ibn Abd el Hakam, and 


some of these were accepted as truth by 
the later historians, with the result that 
their works are full of inaccuracies. 

The romantic stories of Saif Dhul Yazan, 
a prince of Yemen, who was suckled by a 
gazelle, and of the Beni Hilal with their 
hero Abu Zaid, born black because his 
mother saw a raven defeating a flock of 
other birds, and prayed that her son might 
have its courage even if he must also have 
its colour, are among the best known of 
the romances w^hich have gro^m so far 
from their liistorical origin as to leave it 
unrecognisable. 

Ibn Ishaq, who died in 767, was the 
first great biographer of the Prophet, but 
into his work he put many fables concern- 
ing Mohammed’s ancestry. “ The Book of 
Campaigns of the Prophet,” by A1 VVaqidi 
(d. 822) who is said to have had 600 chests 
full of books, and the Book of Classics by 
his pupil Ibn Sa’d are important contribu- 
tions to Arab history. A1 Madaini (b. 762) 
wrote 111 books on the liistory of the 
Caliphs and also various works on prominent 
women, but the famous critical historian 
of the period is Tabari (b. 838) who wrote 
the “ History of the Prophets and the 
Kings ” the first complete Arab history, 
which starts from creation and is mixed up 
with a quantity of tradition. Saladin’s 
library in Egyjjt contained 1,200 copies of 
this work. 

Tabari was the authority for later his- 
torians till 1201, when Ibn el Janzi added 
to his works. Masudi, in 915, started the 
liistorical romances which are so popular in 
the East. He was a great traveller and 
learned in Jewish, Roman, Indian, Persian 
and Christian history. His great work, from 
which Golden Meadows ” is taken, was in 
30 volumes. 

The Fihrist, belonging to the end of the 
10th century, is valuable because it is a 
catalogue of books which, at one lime, 
existed in the Bagdad libraries, destooyed 
by the Mongols in 1268, and by Tamerlwe 
in the 16th century. The best Eastern 
histories came in turn from Bagdad, 
Spain, Alexandria and Aleppo. AMienever 
any great man arose we find a crowd of 
biographers recording his history, as in the 
case of Saladin, who found biographers in 
Persia, Syria and Egypt. Later historians 
included Ibn Taimiyya (b. 1263) 43 of 
whose works are preserved in European 
libraries, and who was probably the inspira- 
tion of Abdul Wahhab in his fanatical 
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hatred of innovation : Abul feda Ismsdl 
ibn Ali (b. 1273) author of a Universal 
History which is little more than an abridge- 
ment of Tabari’s, and the great philosophical 
historian Ibn ibialdoun (b. 1332) author 
of the “ Book of Examples,” which includes 
the history of the Arabs and neighbouring 
peoples ; the history of the Berbers and the 
Moslem dynasties of North Africa and the 
history of the Sicilian Arabs. The premier 
historian of the 16th century was Maqrizi, a 
S 3 ^an, author of histories of the Fatimite 
Caliphs and of the Mameluke Sultans, while 
the encyclopcbedic works of Abdul Rahman 
el Suyuti (d. 1605) incarnate the Arab 
knowledge of his century. 

Even the shortest review of Arab literature 
must include some mention of the philosophy 
wliich was enthusiastically welcomed in 
Arabia in the 9th century, after it had left 
Greece. A1 Farabi, who died at Damascus 
in 960, wrote 70 volumes of notes on 
Aristotle’s treatise on logic. “If I had 
lived in his days I should have been his 
first disciple,” he said. Ibn Sina (b. 980) 
known as Avicemia, was philosopher and 
doctor combined, and his writings cover the 
whole field of Eastern learning — theology, 
dreams, demonology, logic, physics, mathe- 
matics and astronomy. 

Avenpace, who died in 1138, writing 
on the highest aim of human life, and 
analysing the various spiritual forms to 
which mental activity can be directed, 
foreshadowed Averroes, bom at Cordova 
( 1 1 26- 1 1 98) the great interpreter of Aristotle, 
who endeavoured to reconcile Moslem law 
and science. He wrote on the unity of 
intellect, on religion as a distinct personal 
and inward power, not subject to dogma 
and scientific law. Averroism was 
eventually rejected by pious Moslems, but 
accepted by the Jews. Petrach speaks of 
Averroes as a mad dog barking against the 
Church. The school finally settled at 
Padua, which became the centre of Averroist 
Aristotelism. 

Another branch of Arab science which 
has left a great literature behind it is magic 
of demonology. The principal of the 
magic virtues contained in the names of 
God and in certain other names was much 
studied in the West, and, after the fall 
of Cordova, it is supposed that many books 
from the Arab Ijbra^ were taken by fugi- 
tive to Morocco, where'theyjare preserved 
in the Ahmas Mts. at the Zawia of Teledi. 
If this is true. It would explain the peculiar 


study of the Ilm el Ism (Science of the 
Name) carried on by the Moroccan Ulema. 
Mulai Sadiq el Raisuni shewed me some 
interesting works on the subject wlien I was 
at Tazrut last August. The science 
originated from the passage in the Koran 
“ God has great names — ^invoque him by 
those names and fly from those who misuse 
them.’* 2 .e., those who attribute wrong 
names to God. Mohamed in one of the 
Hadith, said, “ God has 99 names — 109 
minus one ; those who know them will 
enter into paradise.” It is supposed that,, 
by using the “ groat name,” the hundredth,, 
all prayers are granted. 

It is the great name, which is only known 
to a few initiates, which make.< God the 
servant of the name, and it is written on 
the best talismans and amulets. 

The science of the virtues of God’s names 
is perhai>s the most coiLsiderable jjurt of 
Moslem magic. The list is written on 
amulets — each name has a special virtue. 
Strict Arabs never throw awaj' written 
paper for fear it may contain a Name of 
God. 

Bismillah, the first word of Koran, is 
supposed to liave boon written on the side 
of Adam, the wing of Gabriel, the tongue 
of Jesus, the seal'of Solomon. 

Mulai Sadiq assured me tliat by means 
of these names he could raise the Jinn, but 
that it had taken him 17 years to acquire 
such proficiency ! 

Egypt was conquered by Selim I. in 
1617, and, with the spread of Turkish power 
throughout Arabia, came the decay of 
Arab literature and art. Like the Persians 
of oW, the Turks had begun to use Arabic as 
a literary language, but, invemoly, they 
infiuenced the taste of the conquered 
countries. Turkish songs and music cEune 
into the harems with Turkish wives. The 
official classes were Turkish, and so the 
records were in the hands of Ottomans. 

Haji Khalifa, a Constantinopolitan 
Turk, who died about 1670, was the first 
to use European sources for his histories,, 
and he compiled a huge encyclopaedia 
called “Doubts Cleared Up,” which is a most 
valuable bibliography of Arabic, Persian 
and Turkish literature. 

This short review may give some idea of 
the number of Arab works during the- 
Middle Ages, but, as it was not uncommon for 
a historian to compose 100 or more volumes,, 
the vastness of the field may be imagined. 

It needed some dynamic force to awake 
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the dormant Arab spirit and create a 
renaissance of their literature. There were 
signs of this rebirth in the 19th century, 
when a quantity of Arab newspapers sprang 
up in Egypt, S)aia, Tunis, Algeria and 
Morocco, Constantinople, India and even 
Paris. 

The pioneers camo from Syria, and, of 
them, Khalil EfEendi el Khoury of Damascus 
was the best known. Until a comparatively 
recent date Egyptian journalism was in 
Syrian hands, and the two most famous 
Arabic papers of to-day — “ El Muqattam ” 
and “El Ahram,” are the property of Syrians. 
Both these journals play a threat part in 
Eastern politics and they have subscribers 
all over the world. The “ Muqattam ” 
numbers 1,000 in America and 11 in Alaska. 

Sheikh Jamal cd Din el Afghani and 
Sheikh Mohamed Abdu used to publish in 
Paris, half -a -century ago, an interesting 
pan -Arab pai>er, which championed many 
political and religious reforms -el Urwat 
III VV’uthba. Several papers appeared there 
under the despotism of Abdul Hamid, and, 
during the war, the French subsidised a 
paper called “The Future,” (El Mustakbal.) 
At the moment the Syrian students are 
about to publish a periodical, written in 
Arabic and French, which will deal entirely 
with contennKirary affairs in the Near 
East. Journalism had a vitiating effect on 
the prose and poetry y)roduced during the 
last century, but, especially in the Lebanon, 
there was considerable literary activity, 
chiefly exj^ressed in commentaries and 
criticisms of the giants of olden days. 
Sheikh Nasif al Yazili and Ahmed Faris al 
Shidyaq did good work in this way, but 
it was not until the national movement 
arose in the Arab world, that an impetus 
was given to original work. It is difficult 
to specify at what moment the religious 
spirit in the Middle East, which had been 
the dominating factor for so long gave way 
before the racial. During the last 20 years 
some of the best histories have come from 
Syria, and, in them, we remark a new note 
in which the Arab predominates over the 
Moslem. Besides these Rafik Bey el Azm 
wrote a four volume work on the Heroes 
of Islam, and Sheikh el Rafii, of Tripoli, 
compiled two magnificent volumes on the 
Literature of the Arabic Languages. 

Jurgi Zeidati of the Lebanon, wrote, 
“ The History of Modem Civilisation,” and 
Emir Sheikh el Arslan, tlie Dru8e> has 
written a considerable amoimt on sociology 


and politics, using the simple classical 
style. He tried to revive the i)eculiar 
method of Ibn Muqaffa, called “ sahl 
mumtana,” easy yet difficult to iirjtate, in 
which the master wrote his Kali la wa 
Dimna. But it was the war which changed 
the whole tendency of Arab literature. 
The last century had proved disastrous for 
the Moslem world. One by one their 
treasured possessions liad been taken from 
them. England, Italy and France shared in 
the spoils, and it looked as if a united West 
was bent upon desyioiling an East rout by 
factions. The war let loose tlie stored 
resentment of the Arab world. It showed 
that the European nations could be played 
off one against another, and It broke the 
retrogressive doctrine of kismet. IVcsident 
W'ilson’s phrase “ self-dfderminatioir’ was 
the torch which lit a flame throughout 
North Africa and Arabia ; and King 
Hussein expiessed the new heeling, when 
ho asked the Christian Editor of the 
“Muqattam” to come and see him at Jedda 
with these words, “ Henumiber that, 
hundreds of years ago, before Mohammed and 
Christ, your forefathers and iriine were 
Arabs.” 

So great an upheaval of thought was bound 
to bo reflected in Arab literature. It had 
yK3rhay)s Ix'en foreshadowed b\' the ])oetry 
of the blind Taji el Fariiki, a Palestinian, 
who, under the tyranny of tlcutml Pasha, 
defendcnl the national cause and sang an 
awakening of the hero -spirit which had 
conquered the okl world. From America, 
where so many Syrians had emigrated under 
Turkish rule, came a new school of writers, 
tainted perhaps by American journalism, 
but finding the motive for their patriotic 
and descriptive wTitings in the longing they 
felt for the I-iebanon and the Kauran. 
Coastal Syria had benefited witlely b\' the 
American colleges, where her youth hod 
imbibed some of the democracy of the- 
States, and this is not only reflected in the- 
modem writings, but will doubtless influence 
the political future of the race. America 
at this moment has seventeen newspapers 
published in Arabic, and her Syrian and 
Palestinian journalists send contributions 
to the newspapers of a dozen Arab eoimtrios 
along the Mediterranean. Amin Rihani is 
a product of this new school, though his 
translations of Abul Ala have won him as. 
much fame as his original verses. Since 
he has visited most of the great men of 
Arabia in their mountains or deserts in 
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furtherance of Arab unity, he will probably 
end by being the poet laureate of the new 
nation. Older men, waking to find them- 
selves a.s fiercely Arab as they had once 
been Moslem, return as far as possible to 
the early traditions of style. 

Thus Abd el Mehsen cl Kasimi from 
Bagdad, a son of the desert, and used to 
reciting long extempore poems in praise of 
camp life and the virtues of the wilderness, 
stood up fine day in public and improvised 
100 verses inspired with the most fiery 
nationalism, but using the old “ rajaz ” 
chaunt. 

Kheir ed Din Zerekli, of Damascus, has 
written satires and critical, (K*ssimistic 
poetry after the old models, but he has also 
exiierimented with new metres. 

No .sermon of Ibn Nubata in the 10th 
century urging the jehad, or Holy War, was 
more forcible than the last discourse of the 
French -appointed Sheikh el Ulema at 
Damascus, Salim el Bukhari. Tliis famous 
preacher, announcing that he was an old 
man, and that ho wished his face to be 
white at his imminent meeting with his 
God, violated the stringent French 
instructions, and preached for several hours 
on the n€^ed of contributing to Arab unity 
by accepting the Caliphate of King Hussein. 
Next day he wtis dismissed by France. 
Naturally the nationalist movement has 
produced n quemtity of contemporary 
historians, and the rise of the Sheri fian 
family almost €us great a host of biographers. 
Principal among these is Mohi ed Din el 
Khalil, of Damascus, who wont recently 
to Mecca to wTite what should be a most 
interesting book — The I^ivet} of King 
Hussein and his sons. 

Even the unwritten Bedouin literature 
reflects the general feeling, and the desert 
Arab, varying his songs in praise of his 
camel and its ancestors, with rhymes 
concerning the great figures on his horizon, 
introduces the phrase “ the peace of Feisul ” 
as typif>ing Arab freedom. 

Maruf Hisafi, a Bedouin w^ho has written 
many Arab songs, even produced an Arabic 
version of tlie “ Marseillaise.^’ His work 
is typical of the force and imagination 
which the Nationalist poets put into their 
plea for freedom. Many of them- are 
free-thinkers, and a favourite quotation 
at the head of e f^assionate appeal for 
tolerance and unity is* Mohi ed Din el 
Arabi’s 13th century verse : — 


“ My heart has become capable of every 
fonnula ; 

“ It is a pasture for gazelle, a convent for 
monks, a temple for idols, 

“ The pilgrims’ ka-aba, the tablets of 
the Bible and the book of the 
Koran, 

“ 1 follow the religion of love- - 

“ Whatever way love’s camels take, that 
is my religion and my faith.” 

With all these new writers we leave 
Ai-ab literature in its second growth. It 
remains to be seen whether its final tenden- 
cies will be backwards towards the classic, 
or whether, influenced by Elurope, its 
language will be modified and modernised, 
so that the learning of thirteeq centuries 
will be oi)ened to the general public. In 
either case its fresh inspiration should assure 
its future, especially as Arabic is one of the 
richest and most expressive languages in 
the world ; eloquence is tlie heritage of the 
Arab races ; and learning the quality 
most honoured among them. 

DISCUSSION. 

Brtgadusk-Gisnsbal Sir Percy Sykes, K.C.I.E.» 
C.B., O.M.G., said he had hitherto known the 
lecturer as a very distinguished traveller, among 
the very greatest of ojir lady travellers. When he 
heard her give her lecture at the Royal Geo- 
graphical Society on the wonderful expedition 
which she had led to Kufra, he marvelled at 
her courage. He did not think tliat she had 
brought out at this lecture one of the chief sources of 
her success, namely, her genius for understanding the 
mentality of the people among whom she travelled. 
She had stated in her lecture what a very 
important and predominating part the Arabs had 
played in mediseval Europe. It was known, for 
instance, that the Pope always kept an Arabic 
secretary, and that gave one an idea of the import- 
ance of Arabic. Another example was that which 
ho had come across in connexion with his own 
Persian studies, namely, that when Harun-al-ilashid 
the (^liph exchanged embassies with the great 
European monarch, ('harlemagne, ho made 
Charlemagne the gift of an elephant, which 
was the first to bo seen in Europe since the days 
of Alexander the Great and Pyrrhus. He had been 
much interested when, one day at the Victoria 
and Albert Museum, he had been telling the fact 
to the head of the department of textiles, who 
said, “ I can tell you something more, namely, that 
when Charlemagne died, the robe in which he was 
wrapped had an elephant embroidered on it.” 
That showed how enormously Charlemagne had 
been influenced by the gift of an elephant. Again 
in quite a different part of the world — ^in California 
— ^he had been much interested in seeing the 
saddlery and horsemanship of the Mexicans. 



Auguit B, 19$4^ 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


663 


It was Arab saddlery and Arab horsemanship, 
which had reached the Now World through Spain. 
The very largest point of view had to bo taken — 
a point of view which the Royal Society of Arts 
stood for, and had stood for since its foundation. 
We in the West had to study the point of view and 
the literature of the nations of the East, and in 
that connexion the greatest possible credit was 
due to travellers like the lecturer. 

Mil. A. F. Kendrick, Head of the Textile 
Department, Victoria and Albert Museum, re- 
marked that nobody who had listened to the 
lecture would fail to see the great scope of it, its 
interest, its wide range of learning, and perhaps 
above all the wonderful experience it related of the 
countries about which the lecturer liad spoken. 

The subject of Arab art was a very difficult one 
to deal with. Ho was sure the lecturer would agree 
on that point. It always reminded liim of a hedge- 
hog ; wherever one touched it seemed to prick. 
The question had first of all to be asked. What was 
Arab art ? Was Arab art the right name for it, 
to begin with ? The compromise which could be 
come to was that if it was called Moliammedan art 
one was on hrmcr ground. The (;ontribution of 
the Arab had been largely a contribution of the 
sword. The influence upon art had been very 
considerable, but it was an influence derived 
from the craftsmen of the countries conquered by 
the Arab sword. He w'ould draw attention to one 
or two points illustrating that aspect of the question. 
The lecturer wrote in her paper about the masque 
and minaret at Samarra in Iraq, and of the mosque 
and minaret of Ibii Touloun at (Miro, and she 
derived both from earlier models. Maqrizi, an Arab 
historian, said that the mosque of I bn Touloun at 
Cairo had been copied from the moscpio at Samarra. 
and modern scholars who had seen those places 
and had noticed the foundations of the one and 
the building of the other were inclined to agree 
on that point. Samarra and Cairo were considerable 
distances apart. 

Then there was another monument which came 
to one’s mind— that great palaceJa^ade of Mshatta 
in Syria, which had been removed not very long 
ago from the Syrian Desert the museum at 
Berlin. Scholars had got to work at it as soon 
as it had been set up at Berlin. Some said that 
it was a Syrian Christian building belonging to 
the 4th or 5th century, and others maintained 
that it was a Mohammedan monument ; the latter 
seemed to be the considered opinion of to-day 
— that it was actually a Mohammedan monument 
put up by one of the early (Jaliphs of Damascus 
in the 8th century. However, the question was 
not yet deflnitely decided. That as much as 
anything helped one to see the difficulty of the 
subject which had been discussed that afternoon. 

The lecturer very rightly drew attention to the 
groat influence of- the Arab conquests upon textiles 
as upon art generally, and perhaps he might draw 
attention to two of those. She mentioned that 
the Fatimite art of Cairo formed a new style 
of its own ; that style was exemplified in the 


Fatimite stuffs. It was known what they were 
like because there were dated pieces in London ; 
but there was at Madrid a piece of stuff with 
the name of Hisham the 2nd, who was the Caliph 
of Cordova in the latter part of the 10th century, 
with a pattern almost identical with sf)nie of those 
Fatimite stuffs, althougii certain indications 
precluded it from having Iweri made in Egypt. 
Another illustration was that to which Sir Percy 
Sykes had referred — the shrine ot ( ’harlemagne, 
in which was found a wonderful stuff with an 
elephant upon it. 'I’hat stuff h.ad a (^rcek inscrip- 
tion showing clearly that it was Uy/antine work 
and almost certainly made at Constantinople. 
Three or four years ago there had lx*cn found in 
the little seaside village of St. Josse near Calais, 
a piocic of stuff in a shrine of St. .Tosse. That stuff 
also had an elephant, and besides that bad many 
points of similarity to the stuff in Charlemagne’s 
shrine ; but instead of a («re(dv inscription it hed 
an Arabic one, referring, so scholars stated, to a 
(leneral in Khorasan in the scjcond half of the 
loth century. That w'as now in the Louvre. So 
one got those two similar stuffs, one with a 
(Jreek inscription pointing to (.Vjiistaiitinople, and 
the other one wdth an inscription taking it right 
aw'ay almost to the eentre of Asia. 

The point he ‘wished to make was tliat Moham- 
medan art w'as very diverse, and it was an art of 
many lands. One could trace almost a (*ontinuous 
chain of Mohammedan art from Spain right away 
to the South of (Jhina. 

Prof. G. Haoofian considered the lecture 
showed the glory of Englishwomen and English 
lady travellers in going to distant (‘oiin tries and 
associating with the peoples there in order to learn 
and study, w ith great personal danger to themselves, 
the lo<nil ideas and inspirations of the Arabs. It 
W'as difficult to believe that the Northern .Arabs 
from Arabia had any ideas of art or architecture. 
They were very prone to transform Christian 
churches into mo.sques. The Turks were no 
different from the Arabs as far as principles of 
religion and conduct wore I'oncenied. One could not 
separate the ideas under which Turkey had governed 
for centuries from Arabic ideas, but there was ono 
differeni'e, namely, that whereas the Turks studied 
Arabic literature, the Koran and jurisprudence, 
they despised the Arabs and dominated them. 
Now' the wheel had turned. The Arabs were 
finding their freedom, and judging from the papers 
published in the United States of America, the 
future of Arabia would be a‘ different one from 
that of the past, however the Arabs might copy 
more Eastern w'ays of expressing themselves. 

Lord Laminuton, G.C.M.G., G.U.l.E., in pro- 
posing a vote of thanks to the lecturer, saUl it 
required an intimate knowledge of the subject to 
deal with an essay such as Mrs. McGrath liad read. 
The Royal Society of Arts was deeply indebted 
to her for a lecture which had meant immense 
knowledge and recKtareh on her part., it was 
doubly valuable, b^use it was not the outcome 
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only of research and examination of books and 
libraries, but also the outcome of her remark- 
•able travels and her personal acquaintance with 
the countries mentioned. She knew the charac- 
teristics of the peoples of those countries and had 
been able to gain experience of the life and 
habits of those who were connected with the great 
literature ajtd art of the Arab peoples. He thought, 
therefore, the lecture would stand out as a monu- 
ment of learning. 

' The Chairman (Lord Askwith), in seconding 
the vote of thanks, said that the lecturer had 
introduced a very interesting subject, and one 
which was of great future importance. The 
Arabian movement, as he called it, or the 
Mohammedan movement, as Mr. • Kendrick pre- 
ferred to style it, was one of those curious 
movements in the world which fascinated 
man, and also affected millions of human beings. 
History had yet to show how it had really arisen, 
but it had come from a central movement 
in the midst of very ancient countries, each with 
its own history and great riches (which certainly 
. must have proved an attraction to the Arabs 
when they had first commenced) and with little 
or no belief in any particular thing, except in the 
lands where Christianity was still a struggling 
movement. It had come with a great cry of 
Mohammedanism which had appealed to men's 
minds and which had appealed also to many 
ancient beliefs. They went forth with the cry 
There is but one God and Mahammcd is his 
prophet. ” Naturally a comparatively small number 
of people with the sword in their hand, and with no 
knowledge of great buildings, could not, unless they 
had taken with them the peoples of the countries 
where they went, have had such an immense 
influence upon such vast territory. They adapted 
the Christian Church of Sta. Sophia, or temples 
in other parts to their own purposes. They used 
in Egypt the columns of the Roman period. They 
covered them to a certain extent with what they 
knew of themselves, skill of decoration, beauty of 
colour and a most extraordinary varied intricacy 
of design, and they had a certain cohesion in their 
vast territories by means of the religious element. 
But each portion of it broke away and had in 
subsequent times a history of its own. Spain was 
VQiy different from Iraq, Iraq different from Persia, 
and one found, although one or other of those 
•divisions might have become prominent in a 
particular kind of art and impressed itself upon 
^e rest, that each had its own history. ' As the 
lecturer had pointed out, the confines of that vast 
Empire perhaps might exercise enormous influence 
•on the adjoining lands. The Abbassid dynasty 
•came and impressed itself with Persian views upon 
Iraq, even while the Arabic was still very prominent 
In Persia. 8o in Spain, the Christian religion 
dominated there after struggles which lasted for 
iKk many centuries. Ilo it was that there came a 
time when there was ndl so much cohesion, but 
when those clivisions were working upon their 
own. Through all tliat period one interesting 


thing was how those people, singing of their own 
deeds, writing histories of their own deeds, brought 
together a desire of poetry, and of history, and, 
in order to obtain a common law, of jurisprudence, 
and in each art or profession produced some 
very remarkable men. All those things must 
have had their origin before — particularly poetry. 
As the lecturer pointed out, poetry even survived 
Mohammed, who condemned such work as idola- 
trous, and ordered various contemporary poets to be 
executed. Yet the Arabs went on with their poetry 
and the poet turned Mohammed into a sort of God 
to be praised, and the historian into one of whom 
their books were to be written. It might have 
been that a further cohesion might have arisen 
through the philosophical writers if a puritanical 
movement or a Mohammedan new movement, had 
not come to overthrow the adoption by the Arabs 
of the greatest of them, and it might have been 
that possibly the idea of magic might have 
spread — a remnant as it must have been of 
the worship of some of those tribes in previous 
days. But the Ottoman Turk came and there 
seemed to come a cessation of the prominent Arab 
movement. It liad now awakened again. We 
were seeing it before us day by day. We should 
see it in the next few score years still more 
powerful, and it would be a movement undoubtedly 
coloured by the influence of those Arabs and cognate 
races who had emigrated to the New World, and 
who still retained their love of the desert and of 
the old. They had newspapers and writings poured 
forth in America and pouring forth even now in 
Europe. Whether the New World could come to 
redress the balance of the Old as regarded Arabia 
remained to be seen. 


NOTES ON BOOKS. 


Tiik Londoner’s Education. London : Hodder 

and Stoughton, Ltd. Od. net. 

1’his popular handbook is one of a series on the 
Work of the London County Council and what it 
does for London. Whoever conceived the idea 
of the series is to be warmly congratulated, for 
the ratepayer will certainly pay his rates more 
readily after glancing at this booklet than he has 
ever done before. If any one is inclined to grudge 
the money spent in London on education, let him 
read these extracts from official reports made before 
elementary education was made compulsory*. 

“The streets were swarming with waifs and 
strays, who had never attended school, a large 
number of whom habitually frequented the river- 
side, the London railway termini, the purlieus of 
Drury Ijano and Seven Dials, streets and comers off 
Holbom and the Strand, and the neighbourhoods of 
the Borough, Whitechapel and many similar 
parts of tho Metropolis. The children slept together 
in gangs in such places as the Adelphi Arches, in 
empty boxes or boilersy at Bankside in empty 
packing cases, down the * Shades,* covered with 
tarpaulins and old sacks.” 
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** The children’s lives were a constant round of 
sunless drudgery — ^they never played as children 
'play» they never seemed to think ; they were 
prematurely old, and the victims of an awful 
cruelty. . . Their mortality was high.” 

Let him contrast this dreadful state of things with 
what he will find' described in this handbook — 
bright and cheerful schools, and happy children 
learning not only lessons but, what is almost 
equally important for them, games that teach 
self-control and team-work, and then let him 
consider whether the cost of the change 'is too 
high. That it is high no one can deny. The London 
County Council’s education service costs annually 
£12,600,000; it employs. 30,000 teachers and 
officials; but it educates 1,000,000 people. Last 
year the youngest child at school was scarcely 
two years old — a baby in a nursery school ; the 
oldest student at school was 78 — a grandmother and 
I a keen student at a women’s institute. 

A fair idea of the way in which the money is 
si)ent will be gained from this handbook, which 
tells briefly what is being done in the elementary 
and central schools, in the special schools for the 
afflicted, the arrangements for the physical care 
of the children, and for technical education and 
lastly how with the aid of scholarships clever 
children may find their way to secondary schools 
and thence to the universities* 


THE WORLD’S COTTON SUPPLY .♦ 

By Sir Chaulks W. Macara, Bt. 

Everyone should be interested in rescuing the 
largest of our manufacturing and exporting 
industries from the disastrous position into which 
it has fallen, mainly through lack of vision in dealing 
with the conditions brought about by the world 
crisis through which we are passing. The outstand- 
ing fact, is that we must have more and cheaper 
cotton, and, further, we must not roly on America 
for our supplies to the same extent as we have done 
in the past. 

The Cotton Crop Reporting Mission, sent to 
America last year by the International Cotton 
Federation, pointed out that the cotton States 
east of the Mississippi are no longer able to supply 
cotton on an economic basis which will enable 
Lancashire to supply the normal quantities of cotton 
goods to the agricultural populations of India and 
China, ” inasmuch as agricultural produce in these 
countries is being sold at or near pre-war prices, 
while American cotton is above 200 per cent, of the 
pre-war rate.” 

The conclusion the Mission arrived at was that 
America would not be in a position to supply 
cotton at a cheap rate for years to come, if at all, 
and that America, in any case, has now not the 
least chance of competing with British possessions 
or with countries like Brazil, P^ru, etc.. In the 
raismg of cotton. ^ 

^Abridgment of article in the Financial. Times, 


The Mission does not expect more than about 
9,500,000 bales to be raised in America in any 
normal year in the future. When it is remembered 
that American mills are now using 6,250,000 bales 
a year of their own cotton, with every prospect 
of increasing that quantity, it will be seen that 
there can bo little left for the rest of the world in 
coining years. 

Personally, I consider this estimate of future 
American crops to be somew'hat pessimistic, 
but it shows, at all events, the urgency there is 
for the growing of more cotton both in the British 
Empire and elsewhere. 

It is only since the International Cotton Federa- 
tion began to turn its attention to India that the 
possibilities of that oountry have been fully realised. 
As showing what can be done there, it is but 
necessary to point out that the Indian cotton crop 
was raised from 3,000,000 to 6,000,000 bales in the 
ten years before the war, and had not the w'ar 
intervened it was estimated that it would have 
been possible in a very short time to raise the crop 
to 10,000,000 bales of 400 lbs. each, which is in the 
neighbourhood of the total crop America has been 
raising in recent years. 

A small proportion of the Indian crop has 
hitherto been found suitable for the mills of 
Lancashire, but Indian cotton is suitable either 
for the Far East or the Continent of Europe, and 
those who buy it leave so much more of the better 
qualities for the English market. The production 
of countries outside America is steadily improving, 
and Lancashire is finding it possible to use more and 
more of these ” outside growtiis.” While the 
import of growths other than American into (treat 
Britain w'as but 20 per cent, of the whole in the 
1920-21 season, the daily trading at Liverpool last 
year show^ed that British spinners were taking 
50 per cent, of non- American growths. 

What is known as ” American ” cotton is not 
indigenous to America, and can be grown where the 
soil and climate are suitable. In India, for example, 
the Government Departments of Agriculture are 
now taking the keenest interest in promoting the 
cultivation of improved varieties of cotton, and 
the Punjab alone is expected to increase its crop of 
cotton grown from American seed this season by 
something like 50,000 bales. Not very long ago 
Lancashire’s takings of Indian cotton were^ com- 
paratively small, but, according to Liverpool 
Cotton Association figures, the imports into 
England of Indian cotton from 1st August, 1923, 
to the middle of February, 1924, totalled 138,711 
bales, and practically the whole of this cotton went 
to Lancashire mills. The products of Brazil, 
Peru and other countries are being used in Lanca- 
shire more and more. * 

Magnificent strides are being made in the Anglo- 
Egyptian Sudan, where all records in production, 
it is expected, will be eclipsed this year ; much 
progress is being made, also, in India and else- 
where, and new fiblds are opening up in all parts 
of the Empire where cotton growing is possible; 
but, apart from these enterprises, we see signs of 
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development in.^mqat.0tery part of the glol» vfkfirf^■ 
cotton can be ■ 

Meantime, it is iio be hoped while we are 
improving our Bupplies of the raw'^material we shall 
cease to scramble for the limited trade that is 
coming to us from abroad, and Specially from the 
Far East, under present conditi<ms, and that we 
shall take steps to control our output soientifie&y 
and cease to ruin Ourselves by senseleaidy competing 
for the greatly reduced \'olume of business availr 
able. 


VICTORIA AND ALBERT MUSEUM. 

The Victoria and Albert Museum has acquired 
two important pieces of English furniture from the 
collection Of the late Colonel, H. U. Mullineri 
given by Mrs. MuUiner in hia tnomory. One of 
the objects consists of a small commode of serpentine 
shape, enclosed vith folding doOrs, veneered with 
satinw'ood and rosewood, and decrorated with 
festoons and trophies of musical instruments 
inlaid in other woods. The angles are fitted with 
finely modelled mounts of gilt metal. This type 
of furniture was made by Chippendale and other 
English oabinet-makers about the year 1770, 
and follows to a certain extent the French stylo 
of Louis XV., with which it may not unjustly be 
compa^ for excellence of workmanship. 

"nie . second object is a small, dressing-table of 
the same period, also veneered with panels of 
satinwood and inlaid with olassicafl vases, festoons, 
foliage, etc., in woods of various colours. The 
table is of ingenious construction. The drawer 
in front, which contains a mirror and two receptacles 
for toilet articles, can only be partially pulled out 
until it is released by sliding back^tlie top of the 
table. The lids of the drawers Are inlaid with 
heads of a man and woman in Eastern costume. 
The feet are mounted in brass, chased and gilt. 

These objects are at present temporarily exhibited 
in the West Hail of the Museum. 

Li the same Court has now been placed on 
exhibition a typical shop-front from No. 32, 
Petty France^ Westminster, a locality which for 
eight years was the dwelling place of Milton. 
This shop-front, which was handed over to the 
.Museutp by the War Office at the time of the 
recent '^^^demolitiOn of houses in thi^ street, is of 
pinewood, and the bow window js supported on 
iron brackets and surmounted with a cornice, 
’ enriched with finely modelled egg-and-tongue and 
leaf ornament. The period tp^hdeh it belongs is 
’ that of the second half of .tf^ Ibth century and it 
; represents a class of domestic' bNhiteoiare whmh 
;i8 now fast disappearing. " ' 


4^ report of . the ^proceedings at the meeting of the 
International lllunupation Commviaion and at the 
First International Conference on Indaetrial Hygiene, 
recently held in Geneva,, will be presented, and 
developments in connetion with the lighting of 
schools and factoriet will be discussed. The 
other subjects to be considered include public light- 
ing and the lighting;, of exhibitions. A paper 
entitled the ''Illumination of Highways from the 
Miotorist’a point of view" will be read by Mr. 
Edward H. Fryer (Roads Dept., Automobile 
Association), and Mr. Haydn T. Harrison will 
deal with some features of the lighting of exhibi- 
tions. The Conference will be open to all interested 
in the subject of illumination, and tickets can be 
obtained from the Hon. Secretary of the Illuminat- 
ing Engineering Society, Mr. L. Caster, 3L, ictoria 
Street, S.W. 1. 

Reclamation of the Zuyder Zee. — In his 
recent report on the financial, industrial and 
economic conditions of the Netherlands, the Com- 
mercial Secretary to H.M. I^egation at The Hague 
states that the preliminary work on the reclamation 
of the Zuyder Zee was continued during 1923, 
efforts being concentrated on the tract between 
Weiringen and the mainland. Boring was con- 
tinued in order to arrive at the most suitable 
position for the main dam, but no definite steps were 
taken to begin thh woric. It should be borne in 
mind that since the original estimate was made 
conditions have changed. Although prices of 
material required in *the reclamation may have 
declined as well as those of labour, which was one of 
the reasons why at one time abandonment of the 
plan was urged, it is feared that, now prices for 
agricultural produce may decline further, the land 
reclaimed cannot be profitable exploited. 

Gum Copal from the Philippine Islands. — 
Although there are many hundreds of grades of 
gum copal, varying according to colour and size, 
there, are two major divisions — ^the copal that is 
taken from the ground, where it has lain possibly 
for centuries and become stdid, and that which is 
tapped from the trees and is softer and not so 
desirable for making varnish. According to the 
United States Trade Commissioner at Manila, the 
gum reaches Manila through Chinese channels, 
where, it is Eold to expo^is.' It arrives in a very 
dirty condition, and the expense of cleaning and 
grading, as well as the inland transportation, 
constitutes a large portion .ei the export pricey 
Philippine gum copal is .not favourably ligarded 
in the American market; , it- has been 

shipped to Singapore. Gei|nan hrms, re-^tahlished 
in Manila siiioo the war,., herwever, have placed 
con^derable quantitieB.1n t|ie United States. i ; 
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NOTICE. 


COMPETITION OF INDUSTRIAL 
DESIGNS. 

Tl^ Exhibition of selectoii works sub- ’ 
mitt^ 4 t,%t the Society’s Aiiiuial Competition 
of Industrial Designs is now being held, by 
the courtesy of the Director, in the North 
Court of tl» Victoria and Albert Museum, 
South Kensington, S.VV., and will remain 
oj)en until Saturday, August 30th. Tht5 
designs exhibited are divided into the follow- 
ing classes: Textiles, Furniture, Hook 
Production, Pottery and Class, and Mis- 
cellaneous. The Exhibition is o|mmi to the 
public free daily from 10 a.in. to 5 p.in., 
and on Thursdays and Saturdays from 
10 a.m. to 9 p.ni. 


PROCEEDINGS OF THE SOCIETY- 

DOMINIONS AND COLONIES SECTION. ‘ 

Monday. IOtu Jpne, 1924. 

Sill KiniAiU) llEDMAVNE, K.C.H., M.Se., 
Mln.-^t.CE., M.IM.E, M.l.MM., F C.S., 
Chairman -Co vernor, Jmjierial Resources 
Bureau, m iId chair 

The Chairman, in introducing the reader of the 
paper, said Dr. Corless’s knowledge of his subject 
was exhaustive. Not only had Dr. Corless a 
distinguished career at tlie McGill University, 
being the holder of several very high academic 
honours, but he was a thoroughly practical mining 
engineer and metallurgist. 

The paper road wag : — ^ 

MINERAL WEALTH OF THE PRE- 
CAMBRIAN IN CANADA. 

By C. V. Corless, M.Sc., LL.D., 

Director nnd Manager of the Mond Nickel Company. 
Limited. 

I. — ^Iktroduotoky. 

CaneMla is a country of vast area. It is . 
slightly larger than the mainland of Europe ; 
roughly 26 per cent, greater in area than 


either tho United States or Australia ; 
more than 70 times as large as England ; 
and nearly equal to one-third of the pre- 
war British Empire. It is not surprising 
that the relative importance of the various 
natural resources of so vast an area is being 
revealed but slowly, even to Canadians. 
It is still less surprising if their relative 
extent is almost unknown in Creat Britain. 

History has contributed not a little to 
this failure to grasp the relative value of 
the resources of this half of North America. 
In the early settlement of the continent 
Spain occupied the southern third in latitude; 
Britain, the east coast of the middle third ; 
and France, astride tho great waterway 
leading to the heart of the continent, 
claimed possession of tho northern third. 
But Britain, in persistent search for a 
shorter route to tho land of silks and spices, 
explored and took possession of a great 
region of furs. The extraordiiiary com- 
mercial success of tho Hudson’s Bay Com- 
pany, at the same time that it enriched its. 
shareholders, stamped Canada as a land 
of snow and ice ; and first impressions are 
most enduring. Nearly a century of petty 
rivalry followed between the fur-traders on 
the St. Lawrence and those on Hudson 
Bay, and then this local strife became an 
insignificant side issue in the world-wide 
maritime and colonial struggle between 
Britain and France, which ended by laying 
the foimdation of the British P^mpire in 
Canada and in India. Not less really, 
though perhaps more obscurely, the founda- 
tion of Modem Germany — and so, of the 
late Gkirman Empire — wm laid at the same 
time, by the steadfast resistwee of Prussia, 
under Frederick the Great. Thus was 
imconsciously effected the transference of 
rivalry which has culminated in world- 
wide disaster a century and a* half later. 
But, if Britain in this struggle won a half 
continent, her attempt to share part of 
the cost with ti e neighbouring colonies soon 
lost her the other half. Thus a decision, 
which was of slight inherent importance, 
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but which contravened a great principle, 
became a tuming>point of vast import in 
history. 

The fight for American Independence, 
of which this imwise decision was the 
occasion, if not fimdamentally the cause, 
gave rise to a considerable emigration of 
loyalists into southern and eastern Ontario, 
two of the three greater plains of fertility in 
Canada, and thus confirmed the growing 
view that Canada is essentially agricultural. 
Finally, with the consolidation of the 
scattered provinces of Canada into a con- 
federation, a half century ago, a physical 
bond of miion became a necessity, if the 
partnership was to become more than a 
name, and, for so yoimg a nation, 
the herculean task of constructing a trans- 
continental railway was undertaken. This 
railway, the justly famous Canadian Pacific, 
opened up for settlement, at its widest part, 
Canada’s largest northward extension of 
the great central continental plain — a wheat- 
growing territory second to none in the 
world. Now in London, of all places in the 
United Kingdom, the fact is ever before you 
that Britain is a small island, heavily over- 
populated as a result of the recent industrial 
revolution, and therefore a great importer 
of foodstuffs. What more natural than that 
the crowded population of Britain, seeing 
Canada’s exportable surplus of wheat leap 
upward by the hundred million bushels, 
should fix attention on Canada’s agricultural 
areas, and should form a view of their relative 
importance out of proportion to the actual 
geographic, physiographic, and geologic 
conditions ? 

Furs, timber, farm products — these in 
natulnl order of development, as well as 
in ascending order of importance, have come 
to be regarded as Canada’s greatest natural 
resources. The visitor to Canada from 
abroad, making his stay at Montreal, 
Toronto, or W^innipeg, situated respectively 
in the three northward extensions into 
Canada of the great central continental plain 
— ^that vast expcmse of fertile lowland 
stretching northward from the Gulf of 
Mexico — not realising that at or near the 
Canadian boundary this northward-expand- 
ing area suddenly shrinks, readily accepts 
the prevailing view that Canada is, and will 
remain, first of all a land of fertile farms. 
If, reflecting on the^limitation of his own 
observations, he turns ; to the article on 
Agriculture in Canada in the Uncj/elopasdia 
Briianntca, he will find that the impreBsions 


created by the immigratibn literature he 
may have seen before sailing are confirmed 
by the opening statement : ** Canada is 
pro -eminently an argicultural coimtry.” 
But, if he makes a real study of the cotmtry, 
it will come as a rude shock when ho dis- 
covers that because of recent glaciation, 
moimtainous surface, or climatic conditions, 
not more than about 16 per cent, of its entire 
area is stiitable for profitable cultivation. 

II. The AGRicTmTURAL Part of Canada. 

But, lest your minds be carried too far 
in the opposite direction, I hasten to add 
that only about one-third of this area has 
up to the present been brought under 
cultivation. This 15 per cents, though a 
relatively small part of Canada, is yet more 
than ten times the area of England ; it 
comprises about 350 million acres. It 
is about one -third of the area of land 
suitable for cultivation in the United States. 
Setting aside one -seventh of this area for 
roads, railways, towns, cities, villages, 
and other conveniences and necessities of 
civilisation, this cultivable area will easily 
support a farming population of 16 millions 
with profit and without discomfort, if we 
allow 100 acres as the average farm unit, 
and assume the . average rural family to 
bo five. This might easily be the rural 
basis of a national population of 50 or 
even of 76 millions. 

III. The Non-Agricultural Part of 

Canada. 

What of the remaining 85 per cent, of 
Canada ? It would be a matter of great 
interest, had we time to consider Canada’s 
timber resources and great mineral pos- 
sibilities as a whole, not forgetting her 
resources in coal and lignite, estimated by 
geologists to exceed the total fuel reserves of 
Europe by 60 per cent., and to be probably 
76 per cent, of the solid fuel resources of 
the entire British Empire. But we shall 
do better to confine our attention for the 
time at our disposal to Canada’s vast pie- 
Cambrian area, the greatest physiograpldcal 
and geological feature of the country, 
to which is chiefly due its agricultural 
limitations, and which is the fundamental 
cause of many of Canada’s most serious 
national problems. It is this vast feature 
which, eastward from Winnipeg, blocks the 
extension northward of the great central 
North American plain, confining it to two 
small, though important, farming areas : 
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southern Quebec and the southern tip 
of Ontario. It is this also which narrows 
the largest extension of this plain northward 
into Canada to a wedge-shaped area, 
having a base of less than 800 miles at the 
international boundary and tapering to 
a mere valley between the pro -Cambrian 
and the Cordilleran highland of the Yukon, 
along the lower reaches of Mackenzie 
River, well within the Arctic Circle, It is 
this prc-Cambrain area, popularly known 
as tlie Laurent] an Highland, equal in total 
area, to 60 per cent, or more of Canada's 
mainland ; so little known ; so misimder- 
stood ; hitherto, generally regarded as a 
barrier ” or a “ wilderness ” to be crossed 
in order to reach Canada's western plains ; 
so great a source of the nation's economic, 
social and political problems ; to which I 
wish to invite your studious attention 
for the remainder of this discourse. 

IV. Outline, Form, and Extent of the 

Pre-Cambrian. 

If you have ever sailed to Montreal via 
the St. of Belle Isle, passing to the north of 
the island of Anticosti, as the steamships 
occasionally do^ you obtained a first glimpse 
of the pre -Cambrian on entering the strait, 
and followed its bold and rather forbidding 
shore line for 800 miles, to a point a few 
miles east of Quebec City. From this point 
to Montreal, its southern rim is never more 
than 30 miles from the north shore. For 
about 1,000 miles, strait, gulf and river may 
be considered as marking the contact between 
rock formations of this most ancient geo- 
logical era, and those of more recent eras. 
If from Montreal you follow the Ottawa 
tributary 'of the St. Lawrence westward 
for about 175 miles, you will observe from 
the window of the Canadian Pacific Railway 
train, the rim of the pre-Cambrian Shield 
following the opposite shore of the river, 
which, for this distance, marks the contact. 
Then turning abruptly southward you will 
follow the irregular contact across the narrow 
eastern extension of Ontario, of rather less 
them 5,000 square miles, lying between main 
river and affluent, and cut off geologically 
from the larger southern plain of the pro- 
vince by this south-eastward spur of the 
pie -Cambrian. This triangle of fanning land 
in eastern Ontario and the fine fertile area 
in southern Quebec, passed to your left 
as you ascended the St. Lawrence from 
Quebec City to Montreal, constitute together 


the first of the northward extensions into 
Canada of the central continental plain, 
already alluded to, comprising between 15 
and 20 thousand square miles. The pre- 
Cambrian spur crosses the St. Lawrence, 
forming part of the beautiful ** Thousand 
Islemds," at the outlet of Lake Ontario, 
and spreads out over an area of roughly 

10.000 square miles, forming the Adirondack 
Mountains of New York State. 

Continuing our circuit around the Cana- 
dian Shield, we follow the St. Lawrence 
across the neck of the Spur for 40 or 50 
miles to a point near the city of Kingston, 
and from this city proceed nearly due 
westward to Georgian Bay, a distance of 
about 175 miles in a straight line. To the 
south and south-west of this line lies the 
second of the extensions into Canada of 
the continental plain — the arrow-head 
peninsula of southern Ontario ; nearly 
surrounded by the three Great Lakes, 
Ontario, Erie, Huron, and their connecting 
waters ; and comprising about 25,000 
square miles of very fertile and highly 
developed farming land. 

Small as these two northward extensions 
are, their combined area being about two 
per cent, of that of the Canadian Shield, 
or slightly over one per cent, of Canada, 
they yet contain probably half of the present 
total population of the country, with 
ownership or control of more than half of 
its developed wealth. 

From the point at which we reached 
Georgian Bay, the outer rim of the Canadian 
part of the pre -Cambrian Shield follows 
the shore line of the bay and the two Great 
Lakes, Huron and Superior, to the intersec- 
tion of the latter shore with the international 
boundary, thence this boundary to a point 
ten or fifteen miles west of the boundary 
between Ontario and Manitoba. Turning 
north-westerly the rim continues for about 
425 miles in nearly a straight line, qixty 
per cent, of which coincides with the eastern 
shors of Lake Winnipeg. At a point about 
50 miles north of this lake, the outer contact 
of the Shield turns sharply to the west, 
crosses the province of S^katoliewan, and 
again curving with a wide sweep more 
north westerly, clips a comer of ateut 

2.000 square miles off the most westerly 
prairie province, Alberta, the province 
which contains about 70 per cent, of the 
Eknpire's estimated coal resouroes. Of the. 
three so-called prairie provinces, the pre- 
Cambrian Shield occupies roughly two- 
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thirds of Manitoba, one -third of Saskatche- 
wan and this comer of Alberta. 

From the intersection of the outer rim 
of the shield with the 60th parallel of north 
latitude, 600 miles west of Hudson Bay, 
the outer contact of the pre -Cambrian con- 
tinues north westerly for 800 miles, nearly 
to the Arctic Ocean, including in the Shield 
roii^ly one -half of the great marginal 
glacial lakes, Great Slave and Great Bear, 
each of which is about 60 per cent, larger 
than Lake Ontario, on which Toronto is 
situated. This last 800 miles is in the 
mainland part of the imorganised North 
West Tetritori*^. of which the pre -Cambrian 
occupies roughly two -thirds, or about 600,000 
square miles. 

The pre -Cambrian also occupies the 
southern or south-eastern parts of some of 
the large islands in the Arctic Archipelago, 
north of Canada, to the extent perhaps of 
200 or 260 thousand square miles, though 
naturally this area is not yet accurately 
known. 

From the most north-westerly point of 
the Shield, near the Arctic Ocean, only about 
400 miles from Alaska, and therefore almost 
in the extreme north-west comer of Canada, 
the distance to the entrance to Belle Isle 
Strait, measured in a straight line, is 2,600 
miles, divided equally by the broad 360-milo 
opening into Hudson Bay, which, with its 
northern extension of 360 miles. Fox 
Channel, and its southern extension of tHe 
same measurement, James Bay, has a total 
length of 1,300 miles, a maximum width 
of 600 miles and a total area of more than 
twice that of the North Sea. This large 
mediterranean sea, penetrating to the heart 
of the Shield, imparts to its inner rim the 
appearance of a great horse -shoe ; the outer 
rim, which we have traced, is somewhat 
similar to a wide V, each limb being more 
than 1,600 miles in length, and the roughly 
truncated angle pointing southward. 

A broad and clear view of the greater 
facts connected with the geographical posi- 
tion and extent of this vast physical and 
geographical feature is so essential to a 
proper understanding of Canada that, 
even at the risk of wearying you, 1 am 
tempted to present these greater facts from 
a slightly different angle. 

Approaching Canada from the west we 
oome first to the very mountainous Cordil- 
ler^n Plateau, or Pacific Highland, averag- 
ing 400 miles wide, Stretching about 1,600 
miles from the international boundary to the 


Arctic Ocean, and comprising British Colum- 
bia, Yukon territory and a narrow adjacent 
strip in Alberta and North West Territory. 
This highland we may consider as approxi- 
mately 600,000 square miles in area. 

Next eastward we come to the greatest 
of the three northward extensions of the 
central continental plain ; roughly wedge- 
shaped, with the base somewhat less than 
800 miles Wide at the international boundary, 
measured from near Winnipeg to the 
Hocky Momitains ; tapering northwestward 
and reaching the Arctic Ocean in about 
1,660 miles ; narrowing to 400 miles or less 
at 60° north latitude, the boundary between 
the four western provinces and the two nor- 
thern territories ; and finally contracting 
to little more than the valley of Mackenzie 
River. The southern part of this extension 
of the central plain comprises easily 70 
per cent, of Canada's total area suitable for 
profitable cultivation. The area of the whole 
extension is about 660,000 square miles. 

The eastern boundary of the plain is 
the vast pre -Cambrian Shield, occupying 
86 per cent, of the entire surface of Canada 
east of the marginal lakes between plain 
and shield. Great Bear, Great Slave and 
Winnipeg. The remaining fifteen per cent, 
comprises : (1) a narrow area along /the 

Arctic coast stretching westward from 
Coronation Gulf ; (2) a belt of later forma- 
tions (Ordovician, Silurian and Devonian) 
lying south and west of James Bay and 
south of Hudson Bay, covering roughly 
100,000 square miles, of which three- 
fourths is in Ontchrio and one -fourth in 
Manitoba ; (3) the two parts of southern 
Ontario, about 30,000 square miles ; (4) 

southern Quebec, about 40,000 square miles ; 
(6). the three maritime provinces, totalling 
a little over 60,000 square miles ; and (6> 
a few small remnants of later formations 
within the Shield, of probably negligible 
area. Thus, while the Shield fills about 
If million square miles of all the mainland of 
Canada lying to the east of a line stretching 
north-westerly from necur Winnipeg to a 
point within about 400 miles of Alaska 
near the Arctic Ocean ; there remain in 
all this great eastern part of Canada, 
exclusive of the pre-Cambrian, only the 
relatively small areas mentioned ; and even 
of these only southern Ontario, southern 
Quebec and the Maritime Provinces, totalling 
in all about 120,000 square miles, account 
for most of the history of the country from 
its discovery down to 60 years ago. Sum» 
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ming up, we see that this vast physical and 
geological feature fills two -thirds of the 
mainland of the North West Territories ; 
a comer of Alberta ; one -third of Saskat- 
chewan ; two-thirds of Manitoba ; three- 
fourths of Ontario ; and nearly ninety -five 
per cent, of Quebec. The only provinces 
untouched by it are British Columbia and 
the Maritime Group. 

Now, the Pacific Highland and the three 
northward extensions of the continental 
plain, as well as the Appalachian extension 
into south-eastern Quebec and the Maritime 
Provinces, are all continuations into Canada 
of the three great physical features filling 
nearly the entire surface of the United 
States. In most places the dividing line 
is merely a survey line. The development 
of each of these in Canada has shown the 
the assimilating effect of this relationship, 
in some cases very strongly. The one 
distinctive physical feature of Canada, 
and that, too, of the vast area and in the 
important geographical position we have 
outlined, the feature which has in its 
development the possibilities of making the 
Canadian nation really different from, and 
therefore more valuable to, the American 
nation, but the feature which, until very 
recently, the Canadian people have almost 
ignored or regarded as an obstruction to 
their progress, and which is even yet in- 
adequately known and appreciated ; this 
unique feature is the pre-Cambrian Shield. 

It would be a matter of much interest, 
if time permitted, to trace the effects of 
glaciation over this great area ; to depict its 
« low smooth 3d and rounded hills of bare 
rock, frequently bearing striations not yet 
weathered out, resulting from the slowly 
moving ice -sheet ; to examine the demora- 
lised drainage, left, on the final retreat of 
the ice northward, in the form of myriads 
of crystal lakes, numberless streams and 
rivers with countless rapids, cascades and 
waterfalls, and innumerable peat bogs and 
muskegs ; to note how, here and there, 
temporary damming by the ice during its 
last retreat created equally short-lived or 
" temporarily extended lakes, in some places 
of considerable extent, on the beds of 
which glacial silt prepared the ‘ future 
surface for farming ; to observe the dribble 
of drift left as a* mantle over much of the 
surface as the ice made its last retreat 
before the brief period in which we are 
living; to study the farming and forest 
resources of the area — ^the former extending 


over perhaps 10 per cent, of the southern 
fourth of the Shield and the latter over 
roughly the southern third ; to estimate 
the economic value of the disorganised 
drainage in the developed and potential 
water-powers, in the facilities afiorded for 
transporting logs to the numerous lumber, 
pulp, and paper mills, and in the scenic 
and sporting possibilities created in the area ; 
to consider the climate and to outline the 
general geology of this great area. But 
we must confine our attention almost ex- 
clusively to the immense potential mineral 
wealth of the pre-Cambrian, made possible 
of discovery by the removal through glacia- 
tion of the doejj covering of decayed rocks 
and soil which must have accumulated 
through ages of weathering, noting an}’^ of 
these other interesting matters only in so 
far as such references will cast light on the 
mineral wealth of the Shield. 

V. Some Fundamental Principles Neces- 
sary IN Estimating Mineral Wealth. 

When we study a vast territory such as 
this, much of it remaining practically 
unexplored, and of the remainder, only a 
few square miles hero and there exhaustively 
searched for economic minerals, we shall 
miss our main object if we fix our minds 
on achievement, rather than on what 
past achievement signifies. The use of 
well-balanced judgment, in conjunction 
with inductive and deductive reasoning, 
is an absolute necessity, if the future pos- 
sibilities of so great a territory are ever to 
be grasped. For most mineral resources 
differ in a very important respect from land 
and forest resources. They must be dis- 
covered ; and discovery is generally an 
uncertain and costly undertaking, even 
after the assistance of the prospector is 
accepted in finding the first clues. 

The search for minerals in a well mineral- 
ised area is a class of enterprise which 
generally can be converted from mere 
gambling into a serious business, by taking 
sufficient chances to eliminate the chance of 
total failure. On the average, hundreds 
of mineral claims must be examined, 
dozens trenched and sampled, «nd mcuiy 
tested by drilling or other costly work, for 
each discovery of an ore body that will 
develop into a flourishing mine. But the 
use of experienced judgment, based on 
accurate observation and clear reasoning, 
and hacked by sufficient technical knowledge, 
energy, persistence, and financial resources, 
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is the only sure mecuis for converting into 
sound business what would otherwise amount 
merely to taking a gambling chance. 

VI. The Pre-Cambrian Iron Oke Areas 

IN THE United States. 

In making our imaginary trip around the 
outer rim of the Shield, we noted a spur 
from the main area into New York State. 
When we followed the shore of Lake Superior, 
and later the international boundary, to 
Manitoba, we crossed a second projection 
of the pre -Cambrian into Michigan, Wiscon- 
sin and Mininesota States. The former 
spur is said to contain very large reserves 
of iron ore, figures of more than 1,500 
millions of tons being given for these. 
But the latter, to the south and west of 
Lake Superior, contains the deposits known 
as the Lake Superior Iron Ores, which have 
given the United States a lead so great 
that in several recent years that country 
alone has produced more than half of the 
world's total output of both pig iron and 
steel. For many years more than 80%, 
and in some years close to 90%., of the total 
output of iron and steel in the United States 
has been obtained from the reduction of 
Lake Superior ores. For the past 10 years 
this district has produced an annual average, 
in round numbers, of 50 million tons of 
iron ore. The total production for the 
district to date is above 1,100 million tons 
of ore, and it has been estimated that double 
this tonnage remains in reserve. In addition 
to these reserves of iron ore of suitable 
grade for direct smelting, there remain, 
practically untouched, enormous reserves, 
estimated by well-known iron ore geologists 
at an almost unbelievably large figure, 
about 70 thousand million tons, of lower 
grade ores^ which will require beneficiating 
before smelting. This problem is being 
attacked on a large scale at the present time 
by . a group of distinguished American 
mining engineers, some of whom have 
been highly successful in other very large 
low-grade mining enterprises. 

We thus see that this small projection 
of the pre -Cambrian (not more than 2 or 
3 per cent, of the area in Canada) has been, 
and will long remain, the very foundation 
of the enormous industrial expansion of 
that famous manufacturing region, com- 
prising less than ono«>eighth of the area of 
the United States, containing not far from 
half the population, much of it crowded 
into a score of gpreat cities, in a dozen of 


which dwell more than 20 million people — 
a quculri lateral whose western limit is the 
Mississippi River from the Twin Cities to 
St. Louis, and whose eastern boundary is 
the Atlantic seaboard from Boston to Balti- 
more — ^the greatest hive of prosperous 
industry, the home of the most intense 
energy and of the largest scale enterprise, 
and the Seat of the greatest concentration 
of wealth the world has ever known. Great 
as this remarkable quadrilateral might 
otherwise have been, there is no denying that 
the very key to its present inestimable 
importance is to be found in the vast deposits 
of iron ore in that relatively small comer 
of the pre -Cambrian, south and west of 
Lake Superior. ' 

VII. The Pre-Cambrian Copper Mines 

IN Michigan. 

But the iron resources of this enormously 
productive mining area are only a part of 
its mineral wealth. The most northerly 
part of Michigan, the Keweena'w Peninsula, 
projecting like a finger to the centre of 
Lake Superior, contains the famous Lake 
Superior copper deposits, which have been 
systematically mined for 75 years. These 
deposits of native copper during the past 
quarter of a century have produced nearly 
5,000 million pounds of the highest grade 
copper marketed. For the sixteen years 
prior to the post-war slump in 1920, their 
average annual production was 220 million 
pounds ; and for the past 20 years, including 
the recent four years of severe curtail- 
ment, their annual production has averaged 
approximately 200 million pounds. The 
proven ore reserves remaining are very large, 
and the possibilities of discovery of additional 
reserves in the so-called copper range, both 
at grecd^r depth and along the range, 
are said, as a result of recent geological 
researches, to be very great. 

True, the Lake Superior iron and copper 
deposits are not in Canada. But, in seeking 
to interpret so vast an area as the pre -Cam- 
brian in Canada, about the greater part of 
which very little is known in detail, there is 
every reason for accepting information 
regarding any part of the Shield, no matter 
what its source. The more intensive exam- 
ination and development of the smaller 
areas in the United States, even though the 
two projections from the Shield into that 
country total only about 3 per cent, of the 
part in Canada, will broaden the basis of 
our later inference very materially. 
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VIII. The Pre-Cambrian Mineral Area 

North of Lake Huron. 

Having fixed in our minds a few of the 
outstanding facts regarding the iron and 
copper resources of these pre -Cambrian areas 
in the United States, let us next consider, 
as fully as time will permit, the mineral 
discoveries and mining developments in 
this area in Ccmada. 

Boarding a train on the South Shore Line 
south of the Copper Range, we may pro- 
fitably pause, after a 250-mile run eastward, 
at Sault Ste. Marie. The canals, Canadian 
and American, constructed at this point to 
take shipping past the drop from Lake 
Superior to Lake Huron, during the 7 or 
8 months’ season of navigation, pass three 
times tht. tonnage annually taken care of 
by the Suez Canal. The greater part of 
this freight is iron ore from Lake Superior 
ports en route chiefly to Lake Erie ports, to 
supply the blast furnaces from Detroit to 
Buffalo and those of the Ohio Valley, 
centering largely on Pittsburg. 

Again boarding an east-boimd train 
on the Soo Branch of the Canadian Pacific 
Railway, wo pass through an area widely 
mineralised with both gold and copper. 
Many claims of each have been staked and 
a few have been worked in a comparatively 
small way with moderate success. The 
copper ore is generally chalcopyrite in 
quartz veins, entirely free of gold or silver, 
or with mere traces of these metals. The 
company with which 1 have been associated 
for 20 years, the Mond Nickel Company, 
has used many thousands of tons of these 
ores, partly purchased from various produ- 
cers on a small scale, cuid partly taken from 
the old Bruce Mines, which it owns, as 
flux for the iron in the copper-nickel 
bessemerising process, the copper of the flux 
being recovered incidentally in the bessemer 
matte. It is quite possible that the ore 
from some of these quartz-copper properties 
may successfully be concentrated at some 
future time, the ore or the concenti'ate 
being sold to a custom smelter. But there 
is no immediate prospect of this. There 
are also many gold prospects, some well 
worthy of examination, but only a few 
have produced gold even in a small way. 
the most important being Shakespeare 
Mine near Webbwood, and Long Lake Mine, 
about 15 miles south-west of Sudbury, both 
now closed down. 


IX. The Pre-Cambrian Niceel-Cofpxb 

Area at Sudbury. 

At about 160 miles duo east from the 
“Soo,” we come to the thriving town of 
Sudbury, which, at first a railway town, 
provided a name for the famous copper- 
nickel area. The three smelters treating 
these ores are all located within a few miles 
of the town. The first discoverj^ of or3 in 
this area was made in 1883, during the 
construction of the main lino of the 
Canadian Pacific Railway. 

The more conspicuous outcrops of ore 
in the district were soon discovered, and 
later geological work showed that they 
are all closely associated with an intrusive 
rock known as norite. The great body of 
this intrusive was found to be a boat -shaped 
laccolith, about 40 miles in length and 15 
miles in width, its longer axis lying at about 
20 degrees north of oast, the bow pointing 
south-westerly. The laccolith, which is 
considered by geologists to be a Keweenawan 
eruptive, was found to vary in thickness from 
about 1} to 4 miles, the lower contact gener- 
ally resting on igneous rocks, and being more 
basic than the upper. The upper, or acid 
edge of the eruptive surrounds a basin 
enclosing strata, totalling nearly two miles 
in thickness, of pre-Cambrian sediments, 
laid down during the Animikie epoch. 
From the outer or basic edge there branch 
off a number of dykes or offsets of norite, 
cutting through the surroimding formations 
for distances up to 8 or 10 miles. The 
numerous ore -bodies of the district are of 
two general types — those at or near the 
lower contact of the laccolith known as 
contoct deposits, and those found in or 
along the norite dykes known as off-set 
deposits. The ore -bodies vary from a few 
few thousemds to many millions of tons. 
The largest has not been exhaustively 
explored, but has close upon 50 million tons 
of ore indicated by diamond drilling. 

In the 40 years since the first discovery 
was made approximately 17 million tons 
of oie has been mined, and 1,500 nullion 
pounds of nickel and copper has been 
recovered by the smelters in the form of 
Bessemer matte produced fer refiping. 
Reserves of about 100 million tons of ore 
have been indicated by development and 
diamond drilling. There are almost certainly 
bodies of ore not yet discovered, and some 
of the mines are sure to produce large 
tonnages of ore below the depth to which 
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drilling has reached. Very few liave been 
drilled to a greater depth than 1,200 feet, 
and none deeper than 2,600 feet. The above 
estimate of reserves is therefore very 
conservative, and will probably be greatly 
exceeded when it becomes necessary to 
examine the district more exhaustively, 
a generation or so in the future. 

Besides the nickel and copper contents, 
the ofes contain minute quantities of the 
precious metals (gold and silver) and of the 
rare metals of the platinum group (platinum, 
palladium, rhodium, ruthenium and iridium), 
all of which are recovered by two of the 
three refining processes in use. 

These mines have for years supplied 
80 to 90 per cent, of the world’s nickel, and, 
unless consumption increases to an unex- 
pected extent, are capable of doing so for 
a long future. The district as a whole 
stands well up in the first rank of the world’s 
great metalliferous areas. 

Other nickeliferous areas have been 
found in the better known part of pre- 
Cambrian. The associated metals and the 
related intrusive rock are generally similar 
to those at Sudbury, though none of the 
newer arec» can compare with Sudbury 
area in extent of ore. From a mine in 
one of them the Mond Nickel Compcuiy 
purchased about 50,000 tons of ore of good 
grade, emd a considerable reserve remains: 
There is a very good possibility of future 
disco veiy of one or more nickeliferous areas 
in the pre -Cambrian, rivalling in importance 
the Sudbury district. 

X. The Cobalt Silver Area. 

North-east of Sudbury, about 80 or 86 
miles, is the town of Cobalt, the chief 
centre of the now famous silver area, 
which, since its first discovery nearly twenty 
yearn ago, has produced a daily average of 
two* short tons of silver for every working 
day, and during its maximum year recKjhed 
very nearly 3^ tons per working day. 

Dr. Miller, Provincial Geologist, soon found 
that the silver here is associated with an 
intrusive sill of diabase generally about 
1,200 feet in thickness. The native silver 
and other valuable minerals are found 
in a network of cracks extending upward 
or downward from the sill, and sometimes 
in the diabase itself; but they generally 
fade out within a few hundred feet of the 
intrusive. Valuable quantities of cobalt 
and arsenic are recovered with the lower 


grade ores. Much of the ore is extremely 
rich, yielding many thousands of ounces 
of silver per ton. Many specimens of 
nearly pure silver have been obtained, 
varying in weight from a few hundred 
pounds to more than a ton. 

Cobalt camp is by no means exhausted. 
Some reserves remain above the sill, though 
most of the silver produced to date has 
come from areas whence the sill has been 
eroded away. Recently the venture is 
being taken of sinking shafts through the 
sill and exploring the lower contact, with 
promising results. There is also a near- 
lying territory of considerable area, pene- 
trated by the sill, known as ‘JThe Gillies’ 
Timber Limit,” which will probably produce 
silver in the near future. 

South-east of Cobalt, about 16 miles, 
there is a second very rich occurrence of 
silver, similarly associated with a diabase 
sill, possibly a continuation of the sill at 
Cobalt, some of the intervening part having 
been eroded away. The first discovery 
of silver in this camp, in the township 
of South Lorrain, was made only a few 
years later than that at Cobalt, and a few 
million ounces were soon recovered. Recently 
after a considerahle interval of little or no 
production, the camp has become extremely 
active, as a result of the discovery of the 
famous Wood’s Vein or Fault, and of richly 
mineralised parallel and cross veins near 
or connected with it, the Wood’s Vein, in 
particular, rivalling or surpassing in richness 
the most remarkable discoveries at Cobalt. 
There are important differences between 
the silver occurrences in this area and those 
at .Cobalt, and now that these differences 
are coming to be better imdorstood. South 
Lorrain promises to be of great importance. 

North-west of Cobalt, about 60 miles, is a 
third silver camp, Gowganda, which pro- 
duced, up to the end of 1922, practically as 
much silver as South Lorrain, and which 
has been making quiet but steady progress. 
Here again, silver is associated with a diabase 
intrusion, and I may add that one of our 
most experienced geologists, familiar with 
the conditions at all three camps, thinks 
very highly of this camp. 

There have been discovered numerous 
other minor occurrences of silver within this 
general area, one, the Casey Cobalt, being 
About 16 miles north-east of the town of 
Cobalt. Many outcrops of intrusive diabase 
have been mapped in the general area, 
roughly 70 miles square, stretching north- 
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westerly from a line joining the south-east 
comer of the Sudbury norite laccolith and 
the southern edge of the South Lorrain 
diabase sill. The Sudbury norite is probably 
a difEerentiation product from the same 
magmatic source as the diabase, both 
having been intruded in the Keweenawan 
epoch. Near Wahnapitae Lake, and gener- 
ally along the south-west part of the area 
mentioned, discoveries have been made in 
which the gold values are more important 
than the silver. This large area of roughly 
6,000 square miles, which, for convenience, 
I shall refer to as the Cobalt Area, is of great 
interest for future prospecting. The three 
chief silver camps in it, Cobalt, Gk>wganda 
and South Lorrain, have already produced 
(to the end of 1923) nearly 350 million 
ounces (12,000 short tons) of silver. Pro- 
duction in this area is certain of a long future. 

About 400 miles in a westerly direction 
from Cobalt, not far from Fort William 
and Port Arthur, near Thunder Cape in 
Lake Superior, is Silver Islet. It is truly 
an islet, being so small and storm -swept 
that the Silver Islet Mine, which, after 
producing a few million ounces of silver, 
was closed down in 1884, was operated only 
with considerable difficulty. It is note- 
worthy as well as suggestive that this silver 
occurrence was related to a diabase sill 
somewhat similar to that at Cobalt. The 
copper ore of Michigan, mined in the Kewee- 
naw Peninsula on the opposite side of Lake 
Superior, is also argentiferous. The lavas 
and intnisives of the Keweenawan epoch 
apparently wore the origin of silver minerali- 
sation over a very extended area in this part 
of the pre -Cambrian. Whether argenti- 
ferous formations once covered the great 
interval between Silver Islet and Cobalt, 
and have been eroded away in whole or in 
great part, is at least an interesting specula- 
tion, and one on \rhich the geologist and the 
prosp»ector may cast light in future. 

XI. The Pobcupinb Gold Abba. 

Lying north and north-east of this large 
Cobalt Area, and practically continuous with 
it, is a tract 60 miles wide and 200 miles 
long, stretching 100 miles into each province 
from the interprovincial boundary between 
Ontario and Quebec, which will almost 
certainly eclipse in total value of production, 
though not in Spectacular discoveries, the 
famous Cobalt area. This for convenience 
we shall refer to as the Porcupine Area, 
since, because of the great gold mines of 


the Porcupine Camp, this name has come 
to be very widely known. In many town- 
ships in the Ontario part of this tract of 
coimtry, claims have been staked, and in some 
instances whole townships have been staked 
practically solid. Now' that attention is 
turned to the Qpebec side of the boundary 
a similar rush is being made into that pro- 
vince. There are literally thousands of 
mining claims in the area, on many scores 
of w'hich valid discoveries have been made, 
3 delding in many cases substantial assays in 
gold. As a great part of the area is silt-or 
drift -covered, the difficulty and cost of 
testing and selecting a claim or group of 
claims containing a workable deposit of 
gold are greatly increased. But the areas 
in the Cobalt, Porcupine and other known 
promising parts of the pre-Cambrian are 
largo enough, and are sufficiently widely 
mineralised, to reduce the element of chance 
to a low ratio, and to make success a reason- 
able certainty, provided that the work of 
intensive prospecting is placed under abso- 
lutely honest, highly energetic, and thorough- 
ly skilled and experienced technical direction, 
and provided further that this work of 
intensive search is widely, courageously and 
persistently carried on. Future discoveries 
in areas such as this will result from courage, 
energy and intelligence, rather than from 
luck. Porcupine is not a poor man V area, 
but it is pre-eminently one for enterprising 
men or groups of men with large means, who 
can afford a few losses while awaiting success, 
and who will best be served if they arrange 
that those whose intelligence and energy win 
the success are allowed reasonably to share in 
it. 

It was in 1908, four years after the dis- 
covery of silver at Cobalt, that the earliest 
gold find in this Porcupine Area W€W made, 
though the first important discovery in 
Porcupine Camp proper, the outcrop of 
what is now the Dome Mine, occurr^ in 
the following year. Production began in 
1911. In spite of the devastating fire of 
that year and the difficulties of operation 
resulting from the great war, which have 
caused a heavy shrinkage in gold production 
in every other part of the world, the output 
of gold has steadily increased ki this i^rea. 
The value of the gold production in the 
Porcupine Area, in the 12 or 13 years of 
gold mining prior to 1924, exceeded 126 
million dollars. One mine, the Bollinger 
produced a daily average of more than 
1,600 ounces during 1922, and has stood 
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third in the list of the world’s greatest gold 
producers for two years. It is expected 
that its production will bo practically 
doubled as soon as its new hydro-electric 
plant, now in course of construction, is 
completed. This mine has already pro- 
duced gold worth more than 70 million 
dollars and has a rapidly increasing reserve 
of ore, containing at the end of 1923 about 
80 per cent, as much more gold. It is said 
to produce gold at the rate of 150,000 
dollars per vertical foot. 

The mines so far developed in this area 
are showing every indication of persistent 
mineralisation With depth. Geologists have 
expressed the opinion that the limiting 
features as the mines deepen are likely 
to bo due to mechanical difficulties, or 
possibly to increasing rook pressure, rather 
than to the failure of the ore -bodies. Rise 
in temperature with increcising depth in the 
pre-Cambrian is not a serious factor, as 
shown in the deepest Michigan copper 
mines, and in one mine of 3,000 feet depth 
in Sudbury district. The deepest of the 
mines in operation, now developing ore 
between 2,000 and 2,500 feet from surface, 
is the McIntyre, whose ore -bodies have 
steadily improved in number and size; with 
increasing depth. None of the mines has 
shown any tendency to become impoverished 
in gold values' as deeper levels are developed. 

The principal mines at present in operation 
in the larger Porcupine area are in two groups ‘ 
located respectively at or near the town of 
Timmins, the original Porcupine area, €«id 
at Kirkland Lake. But the area of actual 
operation is extending, and there will pro- 
bably be many more producing mines within 
the general tract of roughly 10,000 square 
miles already indicated. Already a dozen 
mines are producing gold, and it is almost 
certain that within three or four years this 
number will reach, and may exceed a score. 
No one at present can safely hazard a guess as 
to the ultimate future of the greater Porcu- 
pine ared, but the probabilities of the area 
are very great, and its possibilities are 
literally enormous. 

XII. Some Notes on Geology. 

Dr. Miller, I believe, regards the aurif- 
erous veins as genetically related to the 
Algoman granite. Dr. Coleman and Dr. 
Parks, in their text -book on Elementary 
Geology,” refer to thi^ opinion, apparently 
with approval. The reoognitioti of the 
Algoman granite as the origin of the gold 


in this area seems to be of the greatest 
importance in the economic interpretation 
of the pre -Cambrian as a whole. For, to 
the prospector and th^ mining engineer, 
the large areas of granite and gneiss in the 
pre -Cambrian have, herstofore, been ana- 
thema. This discovery is indeed of profound 
significance, and may revolutionise economic 
view^s of large areas of the pre -Cambrian. 
Up to the present there are very few localities 
where the Laurentian and the Algoman 
granites have been separated. It must, 
indeed, be extremely difficult in most cases 
to separate them. Yet, if the gold in the 
Porcupine area is derived from the Algoman 
granite, and is associated with derivatives 
(residual quartz veins, dikes, etc.) from this 
granite, the importance of this discovery and 
of making the separation betw'een the two 
granites as rapidly as possible, can hardly 
be overestimated. 

We may at this point profitably digress 
long enough to catch a glimpse of this 
later geological view, which, as w'e have 
seen, is of much significance in our present 
discussion. To summarise, my under- 
standing of this view in as few words as 
possible, the outstanding geological events 
of the pro -Cambrian may bo sketched as 
follows : Just as an invasion of granites 
and gneisses on a vast scale, extending over 
a great period of time known as the l^auren- 
tian epoch, gradually lifted and distorted 
the sedimentaries and lavas of the preceding 
Grenville and Keewatiii series, forming 
stupendous mountains ; and just as the 
Laurentian epoch of mountain building was 
followed by another enormous period of 
time, during which these mountains w^ere 
eroded to base level and gradually sank 
beneath the sea, so as to receive the oil- 
shore sedimentary deposits of the succeeding 
epoch ; so were the sedimentaries of this 
succeeding Sudburian or Timiskamian series 
tilted, folded, and elevated in their turn 
by a new invasion of granites and gneisses, 
during a second great period of moimtain 
building known as the Algoman epoch ; and 
so also was this second or Algoman epoch 
of mountain building succeeded by another 
vast interval of time, the longest break in 
Canadian pre -Cambrian geological history, 
during which the Algoman mountains were 
also in their turn eroded away to a new base 
level or peneplain, which received, beginning 
at or near its southern edge, the sediments, 
including glacial materials, of the Huronian 
series. To complete the outline of the 
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epochs of the pre -Cambrian, we may add 
that the Huronian epoch was followed by 
a great sinking of the CanckLian Shield 
beneath the sea, during which the materials 
of the Animikie series were deposited on 
the sea -floor ; and that this epoch, after 
a considerable break, was followed by an 
enormous outpouring of lava, accompanied 
by many related intrusives — dykes, lacco- 
liths and sills — which furnished moat of 
the materials of the Keweenawan series, 
during an epoch which in this respect was 
very similar to the Kcew’atin epoch at the 
beginning of pre-Cambrian times. Thus 
the opening and closing epochs of the pre- 
Cambrian in Canada were characterised by 
intense vulcanism with enormous out- 
pourings of lava over largo areas of the 
Shield. The vast amount of time that must 
have been required for all of these geological 
changes may easily have been many hundreds 
of millions of years — may, in fact, greatly 
exc^eed in total time the eons that have 
elapsed between the beginning of the suc- 
ceeding Cambrian period and the present, 
comprising the whole of the Palaeozoic. 
Mesozoic and Cainozoic eras. 

Though the geologists of our Dominion and 
Provincial Departments and of our univer- 
sities have expressed some of these views, and 
have adopted some of this terminology, some- 
what tentatively, it would scarcely be 
possible to speak too highly of the way 
in which they are gradually disentangling 
the geological history of this vast area, 
which for a long period appeared to be so 
hopeless that most of its formations were 
merely lumi>od together and cast on one 
side under the title “ bewement complex,” 
a label almost of despair. In fact, the term 
pre -Cambrian itself, which we have used 
so freely, is a relic of this period of despair, 
and, I believe, must sooner or later be re- 
placed by one or more terms having a 
more positive meaning. 

To our Canadian geologists must also 
be given the credit for furnishing a scientific 
foundation for the work of the prospector, 
the examiner of mineral claims in detail, 
and the engineer engaged in the actual work 
of mining. No one now thinks for a moment 
of proceeding with these classes of work 
without the assistance of geological maps. 
Indeed, much of the work of both general 
and intensive prospecting is now carried 
on under the direction and supervision of men 
who were trained in geology in the univer* 
sities, and in field-work in the Government 


geological surveys. As may easily be 
inferred from the previous discussion, these 
classes of geological work have a great 
future . before them in the pre-Cfiunbrian 
of Canada. But this work must not be 
allowed to interfere? with the fundamental 
scientific work of the geological surveys 
of the national and provincial Governments, 
the importance of which can hardly be 
over-estimated. These departments are not 
less important as a training school in field 
geology than for the guidance they furnish to 
the mining industry. 

XIII. Wide Occurrence of Gold in 

THE Southern Pre -Cambrian. 

To return from this brief digression on 
geology : Though gold was discovered in 
the pre -Cambrian and mined in a small 
way more than 60 years ago, no marked 
success in gold mining in this vast area was 
attained before the first Porcupine discovery. 
But it is very noteworthy that gold dis- 
coveries have been made in most of the 
series of rocks enumerated, in at least 
two score localities, widely distributed from 
the extreme south-eastern limit of the pre- 
Cambrian in Ontario to the western boundary 
of the province, and on into Manitoba — a 
distance of more tlian 1,000 miles — and at 
intervals over a wide belt. Since this is 
nearly all of the pre -Cambrian that has been 
even run over by prospectors (w'e can cer- 
tainly not grant that, except in a few small 
arecks, it has been really prospected), the 
prospector in any part of the pre -Cambrian 
would bo acting wisely to be always on the 
look-out for gold. It is more than possible 
that, with the successful experience in the 
Porcupine Area back of us, a number of 
these old and new discoveries beyond the 
limits of this area may be brought into 
successful production. 

XIV. A Prediction. 

Considering all the facts briefly outlined, 
it would seem possible that the vast pre- 
Cambrian area may in time become the 
greatest and most permanent single source 
of supply of the world's needs in the precious 
metals. This is not said without due 
recognition of the great lead in gold produc- 
tion at present to the credit of South Africa. 
Whatever opinion may be held as to this 
possibility, it is now practically certain 
that the pre-Cambrian in Canada will 
produce vast wealth in gold and silver. 
The immense possibilities of the pre- 
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Cambrian in the production of mineral 
wealth have been» and probably will con- 
tinue to be, revealed but slowly ; partly 
because of the very great geological 
complexities referred to ; partly because 
of the costly, though indispensable, work 
of intensive search for valuable deposits of 
ore, made necessary by the removal of 
conspicuous outcrops through glaciation, 
and by the partial concealment of the 
surface caused by the widespread mantle' 
of drift left on the retreat of the ice -sheet ; 
partly because of climate, which, thou^ 
not unendurable, is severe in winter ; and 
partly becauie, over a large percentage of 
the area, transportation will be a very 
difficult problem, the facilities adopted for 
transportation having few, if any, other 
suppoiting industries than mining, though 
much of the area is within moderate dis- 
tance of navigable water. But mining 
men have ever shown remarkable enterprise 
in overcoming obstacles to transportation, 
such as would be regarded as insuperable 
in any other businoss : writnoas the trans- 
portation improvised to Klondike and to 
Keno Hill in Yukon Territory, and that now 
planned to Katanga. A railway in success- 
ful operation to Hudson Bay will give access 
to great areas of the pre-Cambrian. 

XV. Ibon Ohe in ths Canadian Pre- 

Cambrian. 

Let us next consider briefly the iron ore 
resources of the Canadian Shield. We 
have already glanced at the great iron ore 
reserves in the Lake Superior region of the 
United States, and have noted the enormous 
industrial development in the area lying 
north of the Ohio River and east of the 
Mississippi — ^an imparalleled economic ex- 
pansion, the key to which is to be found in 
the deposits of iron ore in that relatively 
small comer of the pre -Cambrian. We have 
noted, too, that, though the reserves of 
ore, of suitable grade for direct smelting 
are still very large, the rate of consumption 
is also very great — so great in fact that, 
assuming normal rate of increase, the blast 
furnaces dependent on them will probably 
begin to feel the pinch within 26 years ; but 
that already the technical problem of im- 
proving the lower grade ores is being 
vigorously attacked on a large scale. . 

Now, these iron formations south and west 
of Lake Superior eidiend into Canada both 
at the west end of tha lake and across it. 
Geologists of the United States Geological 


Survey, familiar with the deposits si m i l a r 
to these on their side of the boundary, 
on the basis of such evidence as was available, 
estimated the iron ore in Canada tributary 
to Lake Superior at 9,000 million tons, 
having an iron content of 36 per cent, 
or higher. This did not include the large 
reserves of ore known at Moose Mountain and 
in Michipicoten District. Further extensive 
discoveries of iron ore have been made 
since this rough estimate was given out, and 
iron ore of similar grade is known to exist 
at many other points in the pre-Cambrian, 
some of these being on islands and on the 
mainland along the eastern coast of Hudson 
Bay. The iron ore here is reported to 
occur in the same formations and under 
similar conditions to the deposits in the 
famous Lake Superior region in the United 
States, and it is believed that search with 
the diamond drill will reveal rich ores suitable 
for direct smelting, as proved to be true 
in the pre-Cambrian ores in United States. 

It is more than possible, it is, 1 believe, 
probable, that extensive exploration of 
other large Canadian deposits with the 
diamond drill may yet prove bodies of 
ore of suitable grade for direct smelting. 
Iron ore of direct smelting grade was 
formerly produced for some years at Helen 
Mine in Michipicoten District, in Ontario. 
Failing this, at any rate until the richer 
ores in Minnesota and Michigan are more 
nearly exhausted, it can hardly he expected 
that those lower grade ores will compete 
successfully with those of higher grade 
in the United States. As a matter of 
public policy, the present provincial Govern- 
ment of Ontario has under consideration 
the provision of a bounty to meet the 
cxHnpetitive handicap. In considering the 
mineral resources of the pre -Cambrian, 
we are, in any ceise, safe in assuming that 
of lower grade iron ores, requiring beue- 
fleiating, there are practically inexhaustible 
reserves ; also, that there are good pos- 
sibilities that supplies of better grade ores 
may yet be found as prospecting and further 
exploration of the bodies of ore already 
discovered are continued. 

XVI. Non-mbtaixio Minerals in the 

Pre-Cambrian. 

It would be interesting, if we had the tiiDe» 
to discuss the occurrence of non-metallio 
economic minerals in the pre-Cambrian. 
There is a long list of these, some of which 
occur in great abundance, and seem likely 
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to become of growing importance as our 
population increases. Among them are 
feldspar, graphite, mica, talc, ceramic and 
other cla}^, apatite, corundum, magnesite, 
and molybdenite, as well as building and 
ornamental stone. The deposits of these 
humbler minerals will prove to be a very 
large asset as the pre-Cambrian area becomes 
more fully developed. 

XVII. Dibect and Inferential Evidence 

Regarding the Remote Parts of the 

Pre-Cambrian. 

We have now sketched in brofwi outline 
the more important actual achievements 
in mineral discovery and production in the 
pre -Cambrian Shield of North America, 
nearly the whole of which is in Canada. We 
have noted, as we proceeded, a number of 
very significant geological facts, having 
important bearings on various mineral 
occurrences. We are nearing the point at 
which reason must be applied to the facts 
presented, in order to estimate their wider 
significance. 

Before doing so, however, there are two 
other lines of evidence, which, though not 
as complete as we could wish, must never- 
theless be adduced and carefully weighed in 
our effort to interpret the pre-Cambrian as 
a whole. These lines of evidence may be 
elicited by seeking answers to the two 
inquiries : (1) What evidence, if any, have 
we that the remainder of the pre -Cambrian 
is composed of geological formations similar 
to those in the area with which we are 
most familar ? and (2) What evidence is 
there that these outlying parts are similarly 
mineralised ? 

(1) The Geological Formations. — ^T he 
great northern, north-eastern and north- 
western parts of the pre -Cambrian are 
geologically but little known. They have 
been remote and difficult of access ; and 
the seasons suitable for field work are 
comparatively short. The aeroplane will be 
of assistance in future study of some parts 
of these remote areas. A vast amount of 
« geological work remains to be done even in 
the southern area, which is easily accessible 
from the Great Lakes, the St. Lawrence 
River, and the existing railways. The great 
complexity of the geological problems, which 
sometimes prove very baffling, has already 
been commented on. The few geological 
explorers who have penetrated to these 
remoter regions, because of these conditions 
have as a rule been compelled to stick 


closely to canoe routes. This has generally 
reduced their reports to accounts of observa- 
tions along widely separated routes of 
exploration, under such limitations that 
only very tentative conclusions as to age 
relationsffips of observed rock formations 
could be reached. 

because of general preponderance of 
granites and gneisses, which until quite 
recently were wholly undifferentiated as 
to age, and are still lumped together as 
Laurentian (just as most of the pre -Cambrian 
was formerly labelled basement complex ”) 
vast areas between these routes of explora- 
tion are shown on the maps in the same 
colour as the Laurentian proper. Hence, 
other formations, shown distinctively on 
the maps, may generally be considered as 
having actually been observed ; wher^ 
much of the area shown in the conventional 
colour as Laurentian is, as indicated by 
the map legends, the significance of which is 
frequently not fully appreciated, “ Lauren- 
tian and Undivided pre -Cambrian.’* The 
total of the larger areas lying between 
the travelled routes of explorers, some of 
them being great blocks of more than 60,000 
square miles, which have never been observed 
even hurriedly by any geologist, amounts 
to a very large part, probably much more 
than half, of the entire pre -Cambrian. It 
is very noteworthy that, as the work of 
geological mapping proceeds, the apparent 
Laurentian formation shrinks in area, and 
the total of the other pre -Cambrian series, 
which, in general, have so far proved to 
be more richly mineralised, grows in relative 
area. Examination of the latest geological 
maps of Canada shows, in all three of these 
remoter regions, several large areas of 
Keweenawan, Animikie, and other series, 
already noted by the exploring geologists, 
frequently under local names, the correlation 
still being doubtful, with wide areas as 
stated, shown as ** Laurentian and Un- 
divided pre -Cambrian,” beyond the routes 
travelled. Even in the Arctic Islands, with 
a surface exceeding 600,000 square miles, 
of which the exposed pre-Cambrian may 
occupy as much as half, though insufficient 
geological work has been done tb determine 
the succession of the pre-Cambrian forma- 
tions, geological exploration has yet been 
sufficient to reveal a great variety of forma- 
tions similar to those found in Ontario and 
Southern Quebec. At the recent meeting 
of the Canadian Institute of Mining and 
Metallurgy, Dr. Miller, an eminent authority 
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on pre-Cambrian geology, stated that un- 
doubted Laurentian granite in place is hard 
to find. 

It is, therefore, a natural — and, I think 
you will agree, warrantable — ^inference that, 
as exploring and geological mapping con- 
tinue, the more highly mineralised pre- 
Cambrian series noted previously in this 
discussion will be foimd, if we compare 
.wide areas and broad averages, in roughly 
similar proportions to those mapped in the 
better known parts of Quebec, Ontario and 
Manitoba. This bettor known area is 
the southern part of the pre-Cambrian, to 
which the St. Lawrence River, the Great 
Lakes, and the transcontinental railways 
afford reasonably easy access. It comprises 
rather less than one -eighth of the entire 
Cfiuiadian Shield, or, roughly, 225,000 square 
miles. But even of this small fraction of 
ihe pre-Cambrian very little has been 
geologically mapped in any detail, except 
at and near important discoveries. 

(2) The Mineralisation.— The answer 
to the second inquiry is even more difficult 
to obtain., and to weigh properly, than the 
answer to the first ; since, obviously, 
valuable minerals are not as easily discovered 
as large areas of differing rock formations, 
in fact are almost never discovered even in 
detailed geological examination, much less 
in rapid exploratory work ; and since, equally 
obviously, no serious prospecting on any 
extended scale, and no serious development 
of mineral, deposits, have been carried out 
in these at present remote regions, or are 
likely to be for many years to come. This 
delay in developing the remoter areas of 
the pre-Cambrian is all the more probable, 
because of the great mineral riches, both 
proven and indicated, which we have noted 
in the areas more easily accessible at present. 

Nevertheless, from the standpoint of 
wider public jx>licy, it becomes important to 
use our best judgment and reasoning powers 
in an effort to forecast the economic future 
of these great areas as accurately as is at 
present possible. Canada’s present economic 
unbalance ; her widely scattered and 
sectaonalised population ; her failure to 
develop the country beyond the limits of 
a narrow fringe contiguous to the United 
States, a fringe that is becoming more and 
more economically penetrated by the wealthy 
and enterprising tsitizms of her consan- 
guineous neighbour ; her strong tendency to 
follow easy (ines of imitation in place of 
striking out boldly on lin^ of independent 


policy, based on her own peculiar resources ; 
her consequent tendency to become imitative 
rather than robustly independent, in the 
development of her national lif 3 ; in a word, 
her habit of looking southward rather than 
northward for economic opportimity ; and 
the lessening of her independence which 
results from this habit ; these are some of 
the imdesirable results attributable in great 
paH to the failure of CaneMiians to understand 
the economic significance of more than 
half their own coxmtry, and of their conse- 
quent failure to teach their children, both 
at home and at school, the economic pos- 
sibilities of the greater part of their own 
country, rather than those ,Df the United 
States. 

Let us then. further pursue the inquiry 
regarding the ihineral resources of the 
remoter parts of the pre -Cambrian. This 
must admittedly be based chiefly on inference. 
There is, however, a certain amount of 
positive evidence of much inferential sig- 
nificance. 

In the Arctic islands there has naturally 
been none of the close intensive work of 
the prospector, so necessary to discovery of 
valuable minerals in the pre -Cambrian, 
though geological formations occur similar 
to those which have been most productive 
in the United States and Southern Canada. 
The islands are remarkably free from per- 
manent ice caps, considering their high 
latitude. The rocks are well exposed in 
summer. Mica is known to occur at several 
points in the Grenville formations at the 
south of Baffin Island, and has been actively 
mined at Lake Harbour. Graphite has 
also been mined. Specimens of other 
valuable minerals have been found. These 
facts, though comparatively unimportant in 
themselves, are highly significant as indicating 
the probability that formations in this 
northern region similar to those farther 
south will be similarly mineral -bearing. 
Sudbury, Cobalt and Porcupine fifty years 
ago had less prospective value than these 
formations now possess, since Canadians 
had before that time had but little reason for 
thinking that any part of the Canadian 
Shield would produce minerals of any serious 
value. 

In the great Labrador peninsula, which 
was added to the Province of Quebec a 
few years ago, geological exploration has 
made but little progress in the interior. 
Iron ore has been reported by Dr. Low to 
occur on islands, as well as on the mainland 
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along the east coast of Hudson Bay, under 
similar geological conditions to the occur- 
rences south and west of Lake Superior. 
The occurrence of other economic minerals 
near the same coast is also known. Dr. Low 
also reports the occurrence of iron ore at 
the west of Ungava Bay. Dr. Coleman, who 
made a study of the geology of the north-east 
coast of Labrador in 1916 and 1916, after 
referring to the fact that no prospecting has 
been done, and pointing out that rocks 
resembling the productive series in Ontario 
and Quebec cover large areas, ends his 
memoir with these significant statements : 
“ So far as can be seen the conditions are 
similar to those which have caused the 
economic deposits of the Grenville, Timis- 
kaming, Hiironian, Animikie, and Kewee- 
nawan series of Ontario and Quebec ; 
deposits which have made Ontario one of 
the groat mining regions of the world. 

** It is evident that the almost unknown 
interior of Labrador includes not alone 
barren granite gneisses, as commonly sup- 
posed, but probjibly also equal ' areas of 
other pre -Cambrian rocks of much greater 
economic promise. It is a region that 
deserves closer study than it has yet received, 
and its very bareness and lack of vegetation 
facilitate such an examination, as compared 
with regions largely hidden under drift 
or covered with forest.” 

In the great north-western area of the 
pre -Cambrian a little more of the fringes is 
known. The railway which was begun , some 
years ago, to connect the Prairie Piovinces 
with Hudson Bay made the so called 
” Pew Minered District ” on the southern 
fringe in Manitoba more accessible. This 
increased accessibility wew quickly followed 
by the discovery and dieunond drilling 
of the Flin Flon and Mandy ore-bodies. 
The former was proven by drilling to have 
at least 16 million tons of ore above 900 
feet depth, and one or more holes proved 
the continuance of the ore to 1,800 feet 
depth. The recoverable copper in this ore 
probably exceeds 600 million poimds. 
Mandy Mine was found by drilling to contain 
a smaller body of very rich ore — 26,000 tons 
averaging about 20% copper, and 180,000 
tons running 6 to 8% copper and 20 to 30% 
zinc, both grades of ore averaging about 
$5 per ton in gold and silver. Discoveries of 
a considerable number of gold veins were 
also made in the same general area at Elbow 
Lake, Herb Lake, and some other points. 
Several of these, in spite of the severe 


handicap of lack of transportation, are being 
developed, and are reported to be of con- 
siderable promise. 

Northward from this lies a vast area of 
pre-Cambrian formations, totalling more 
them 600,000 square miles, about the 
geology and minerals of which very little is 
known, if wo except slight knowledge of 
areas nc^ar the largo marginal glacial lakes, 
near the shore of Hudson Bay and along a 
few routes followed by explorers. Along the 
west coast of Hudson Bay Mr. J. B. Tyrell 
noted a large area of Huronian formation, 
in which he found extensive copper minerali- 
sation. But in the extreme north, the 
region near Coronation Gulf has been more 
accessible than the interior, both by way of 
Behring St. and the Arctic Ocean, and by 
way of Mackenzie River and Great Bear 
Lake. Here, south-westerly from the Gulf* 
south-easterly along Bathurst Inlet, and 
easterly from it, as well as on many small 
islands in these waters, are large areas of 
Keweenawan lava, similar to the copper- 
bearing eruptives of Keweenaw Point in 
Michigan, which, as we have noted, have 
made that peninsula one of the most 
productive copper regions known. The 
Eskimos have for many years satisfied their 
small requirements for metal by visiting 
annually Copper Mountain on the Copper- 
mine River, a mountain near Prince Albert 
Sound on Victoria Island, and some other 
points, where they i3icked up small supplies 
of native copper. Several exploring parties 
have proven the existence of copper over 
extensive areas, imder ' similar geological 
conditions to those in Michigan. It is not 
possible in this paper, and it would in any 
case be a digression from our main theme, 
to review the discussions that have been 
printed regarding the possible economic 
value of these deposits within any near 
future. It is worth noting that coal is 
known to occur in some of the Arctic Islands, 
notably on Banks, Melville and Bathurst 
Islands. Toward the close of the Great 
War the Federal Government, on the advice 
of its technical experts, considered the 
mineral area near Coronation Gulf of 
sufficient importance to withdraw from 
staking this area and the terrilory to the 
northward. 

Now, is it not remarkable as well as highly 
significant, that, again, where reasonable 
access has made examination possible, the 
formations have been observed to be similar, 
and similarly mineralised, to those found 
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near the c^xtrome southern rim of the pro- 
CSambrian ? Those who know the pre- 
Cambrian best, from long first-hand ex- 
perience in it, may feel that this question 
would have more point if reversed, thus : 
Would it not be even more remarlcable had 
examination shown that this region differs 
from the better known parts of similar 
formation in the pre -Cambrian, in not being 
similarly mineralised ? In any case this 
occurrence, at a distance of 1,600 miles from 
that in Keweenaw Peninsula, Michigan, must 
add greatly tjo the sense of imifomiity in the 
pre -Cambrian for those not thus experienced. 
A clear conception of the immense scale on 
which the major events occurred in pre- 
Cambrian geological history will add greatly 
to the attentive student’s growing sense of 
broad uniformity over the whole of this 
immense area. But the caution, of regarding 
only broad averages in interj^retation, must 
be repeated. 

XVII. General Conclusion regarding 
Mineral Wealth of the Pre-Cambrian. 

' Now, let us stand off far enough to view 
brocwily, and to see in proper mental per- 
spective, the great facts and principles we 
have considered, so as to grasp clearly their 
wider significance. To summari-’e : We 
liave made an effort to comprehend the 
va 0 tuess of the pre-Cambrian Shield in 
Canada, with its area of 2,000,000 square 
miles, occupying well over one -half the 
surface of the country. We have noted 
briefly the enormously long geological 
history revealed by its rock formations, 
probably extending to greater length than 
all subsequent geological time. We have 
glanced at its vast epochs of mountain - 
building, each followed by a great period 
of geological degradation and later sedi- 
mentation. We have seen that these 
immense geological cycles were on so great a 
scale that the Shield, though of such ex- 
tended area, was practically a unit in relation 
to the profound effects of the long continued 
action of these geological agencies and forces. 
We have observed, finally, that nearly all 
traces of geological history throu^out 
Palaeoasoic, Mesozoic, and Cainozoic time over 
this great area have been swept away ; 
that only a few tens of thousands of years 
have elapsed since ^there retreated from al- 
most the entire area axi enonnous glacial 
ioe-sheet, which had covered nearly the 
whole northern half of the continent for a 
very long strotch of time, .with some inter- 


glacial periods, each of which is thought by 
Dr. Coleman to be of greater length than 
the entire period since the final retreat ; 
and that during this glacial period the accu- 
mulated residual debris of ages of ordinary 
erosion was swept away, the present topo- 
graphy of the area was completed, and the 
pi's -Cambrian formations were left exposed, 
except for a relatively slight mantle of 
drift over parts of the area, making possible 
a study in detail of geological history and 
structure, and discovery of mineral resources, 
over an area equalled nowhere else. 

We also briefly reviewed the achieve- 
ments in mining and in proving reserves of 
mineral wealth in the southejm fringe of the 
pre-Cambrian, in the Lake Superior Iron 
Minos, the Michigan Copper . Mines, the 
Sudbury Nickel-Copper Mines, the Cobalt 
Area Silver Mines, and the Porcupine Area 
Gold Mines, and noted the great future 
probabilities in each instance. Wo might 
further summarise the achievements in 
mining b;^ saying that these five great areas 
have already produced mineral wealth which, 
in its crude forms of iron or steel, copper, 
nickel, gold and silver, as those metals left 
the hands of the metallurgists, had a gross 
valqo of not far from 16 billions of dollars. 
But even more important is the fact that 
these mineral products became geneially 
the raw materials of a great number of 
manufacturing plants from which they 
issued with a value of some scores of billions 
of dollars. They thus became the material 
foundation of a largo part of the capital 
wealth, and of the civilised life of much of 
the continent of North America, illustrating 
incidentally the truth of the generalisation 
that mining is the basic industry of civilised 
progress on its material side, as agriculture 
is of subsistence. We might add that the 
known mineral wealth remaining in these 
five important areas is certainly several, 
and probably many, times the mineral 
wealth already produced. 

We next noted that, in addition to the 
probability of broad uniformity of general 
geological formations, as would be suspected 
by inference, this broad uniformity over the 
Shield is reasonably confirmed by obser- 
vation, as far as geological exploration has 
extended. We noted, too, that the inferen- 
tial suspicion that similar mineralisation 
would broadly follow similar geological 
conditions because of the wide geological 
uniformity proven to exist, is confirmed to 
as great an extent as could at present be 
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expected, in view of the entire lack of 
intensive prospecting in the remoter regions 
— a method of search that has been found 
indispensable in the regions best known. 

Are we not, then, justified in taking the 
next inferential step ? Canadians have 
centuries of geological work and detailed 
prospecting ahead in the pre-Cambrieui. 
Are these arduous and costly classes of 
work of sufficient promise to warrant their 
being energetically, persistently and widely 
carried on ? Over an area so vast, and 
broadly so uniform, in rock formations and 
mineralisation, is it not a reasonable cer- 
tainty that the achievements of the past, 
both in discovery and in recovery of minerals 
in but a few per cent, of the total area will be 
repeated over and over again in the great 
pre -Cambrian area as a whole ? It would 
naturally be folly to predict how many times 
the value of the mineral wealth already 
discovered and recovered will bo repeated. 
But that it will bo repeated again and again 
no man who grasps the facts and who 
trusts his reason will deny. 

During the first few years of my engage- 
ment in mining in the pre -Cambrian area 
I had serious doubts as to its mineral pos- 
sibilities. Gradually the greatness of its 
mineral wealth became a probability. I 
have now had twenty years’ experience in 
the area, during which period I have tried, 
by as wide observation and study as possible, 
to comprehend the economic significance of 
the pre-Cambrian, euid have become fully 
convinced of the truth of the inference 
stated regarding its vast mineral wealth. 


DISCUSSION. 

Thb Chairman (Sir Richard Redmayne) said 
they owed a debt of gratitude to Dr. Corless 
for the very admirable address which he had 
delivered. He (the Chairman) would have liked 
a week or two in which to study the paper 
thoroughly before commenting on it. It was 
bristling with matter of interest. It appealed not 
only to the practical man, the prospector, the 
geologist, the man of business, but to the pure 
scientific geologist also. As to the lecturer’s explana- 
tion of the outstanding geological events of the 
pre-Cambrian, he had marked half a column of that 
portion of the paper, which was most fascinating 
and most interesting reading ; but when the lecturer 
came to the conclusion of the explanation of 
the pre-Cambrian formation, he was left gasping, 
like a fish that had recently been pulled out of 
water, for Dr. Corless required, not a million or a 
few millions of years, but mfilions and millions of 
years for the carrying out of the geological pro- 
oesses which had left the pre-Cambrian in the state 


it now was. He had not the slightest doubt that 
Dr. Corless was right, but he (Sir Richard Red- 
mayne) would like, some time, to debate that ques- 
tion. What appealed to practical people was this 
point : what evidence was there that these outlying 
parts were similarly mineralised ? That was a 
matter of the very highest importance, and the 
reasons that Dr. Corless had given for his belief 
that they were, were of very far-reaching interest. 
The pre-Cambrian (which in his youth he was 
taught to call the Laurentian, named after the St. 
Lawrence River) in other parts of the world had 
certainly been very fruitful of great mineral wealth 
— platinum, silver, gold, cobalt, nickel and 
plumbago. As to the plumbago of Ceylon and the 
great banket deposits of South Africa, it was 
agreed among the most eminent geologists that these 
as well as the goldfields of Western Australia were of 
pre-Cambrian origin. The greatest source of gold 
at the present time was formed by the banket 
deposits of the Rand. Looking to the future, he 
thought there was little doubt from the indications 
which were forthcoming, and from what Dr. 
Corless had said, that the centre of gravity, so 
far as the gold production of the w'orld was con- 
cerned, would shift, not slowly but rapidly, to 
(’anada. Anybody who had given time to the 
study of the Porcupine deposits must come to the 
conclusion that their possibilities were immense. 
Before he sat down he would like to try and point 
the moral. In Canada they had all this enormous 
mineral wealth; but what were they, in Great 
Britain, doing to assist in its development ? The 
United States of America was doing a very great 
deal, but surely Britain ought to have a hand in 
it. He believed it was a fact that only some 2.8 
per cent, of the capital invested in gold mining 
in Canada was purely British. That did not seem 
right. He hoped and believed that Dr. Coiless’s 
paper would be read broadcast. He was glad Dr. 
Corless had chosen the Royal Society of Arts for his 
starting-off ground, because in that way the paper 
would receive very wide circulation and very 
wide consideration by the best possible type of 
mind. There was one thing he would ask. Towards 
the end of the paper. Dr. Corless had said : “ It 
is worth noting that coal is known to occur in 
some of the Arctic Islands, notably on Banks, 
Melville and Bathurst Islands.” He did not suppose 
Dr. Corless meant by that that it occurred in ths 
pre-Cambrian. 

Dr. Coblbss: No. 

Thb Chairman said he thought not, birt Im 
wanted to be sure of that, because otherwise it 
would upset the whole of his ideas as to the 
formation of coal. • 

Sib Thomas Holland, K.C.S.I., K.C.I.E., LL.D., 
F.R.S., said he would make his remarks as brief 
as possible for two excellent reasons. One was 
that there were so many distinguished Canadians 
present that one wonder^ how the business of the . 
Dominion was being oarzied on during that month I 
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The other, and more important one for him, was 
that he was shortly going to visit Canada, and 
the remarks he would make that afternoon were 
bound to be tinged with the out-of-date impression 
left upon him after his last visit, in 1913. Tlie less 
he said that day the less he would have to answer 
for when he got across to Toronto next month. 
There was one feature of Dr. Corless’s paper which 
struck him as being of extreme interest, and that 
was where he referred to the discrimination between 
the Algoman series of granites and the old Lauren- 
tian granites. In the old days they used to look 
upon all the great granitic or gneissose series in 
the Archaean part of the pre-Cambrian as being 
roughly of about the same type. They varied 
locally, and they gave a certain amount of amuse- 
ment to the microscopic petrologist, but generally 
they were treated as of the same great family. 
So long as that idea existed prospecting through 
these Archaean areas was a matter of chance, and 
a very small chance, too. A needle was a very pro- 
minent article in a haystack compared with gold 
deposits on the enormous stretches of Archaean 
which existed on the w'orld’s surface. The Canadian 
geologists had gone a very big step forward in 
showing them that there was a fundamental 
difference between the old Laurentian granites 
and those which they had distinguished as Algo- 
mans. He w'ould not say the Algoman granite 
brought the gold in, but the intrusion of the 
Algoman granite gave rise to tliat form of rejuvena- 
tion of the old Archaean lines which resulted in 
the concentration of gold deposits like that of the 
Porcupine and similar areas. In the same w'ay they 
had connected the diabase intrusions of Keweena- 
wan age with the silver dejmsits of Cobalt and the 
nickel-copper ores of Sudbury. These particular 
forms of discrimination had enabled prospectors 
to confine their operations to certain areas, and, 
secondly, to look hopefully and intelligently at 
those areas w'here there W'ere geological features 
of the kind indicated as promising. Still, there 
was room for further discrimination in a narrower 
circle. It was all very fine to say that the great 
areas of pre-Cambrian Canada gave such brilliant 
results as Porcupine, Cobalt, and Sudbury. But 
there wore still enormous areas that w’ere pre- 
Cambrian, and even areas that contained Algoman 
granites w'hich were not Porcupines, not Sudburys 
and not Cobalts. It was just there that the precise 
discrimination by the geologist became necessary. 
A great deal of harm was done in the old days by 
the assumption that the great Archaean areas 
must necessarily be barren because most of the 
ground covered and accessible was found to be 
barren. A good deal of harm was done after the 
discovery of some promising places in jumping to 
the conclusion that they were going to have any 
number of South Africas and any number of 
Porcupines in other parts of the pre-Cambrian 
shield in Canada. That harm would not be per- 
manent so long as tt^ fc^ts dealt with were sifted 
hy men who, like Di. M^kintosh Bell, Dr. Corless, 
th. Miller, Dr. Brock, and others he might 
mention, had superseded the old rule of thumb 


of prospecting work in Canada, and turned it 
into real science, showing that the discrimination 
they made was not a crude discrimination, but 
one which enabled them to say definitely 
they did not assume that because they had 
Algoman granites they w'ere going to have Porcu- 
pines. One had only to take the case of the 
Keeley mine as an instance of remarkable dis- 
crimination. The old Keeley mine, which broke 
one of the big banks of Toronto, and was the cause 
of getting the manager into trouble because of 
his confidence in it, was taken over for a small 
sum of £20,000. After the w^ork of Dr. Mackintosh 
Bell, who merely set the operations going a short 
distance aw'ay from the place where they had been 
worked before, the Keeley mine had since produced 
enormous quantities of silver. The great value of 
the work which had been done by Canadian 
geologists was in discriminating between pre- 
()ambrian that was of no use and pre-Cambrian 
that was hopeful, and between pre-Cambrian that 
was hopeful and pre-Cambrian that was valuable. 
Nothing w'as more admirable than the discrimina- 
tion and care which the Canadian geologists had 
shown in examining the residue which was hope- 
ful. lie was |)eifectly sure that the impression 
that had been left in England, alternately too 
hopeful and too depressing, would be removed in 
a very healthy way by papers of the kind that 
Dr. Corless had read. Possibly, after the members 
of the Society, numbering 3,500, had read the 
paper they would begin to forget w'hat they did 
with the money which they put into Grand Trunk 
debentures. 

Dr. W. G. Miller, F.R.S.C., F.G.S. (Canada), 
said that Dr. Ck)rles8 had been doing considerable 
missionary w'ork in (!lanada in connexion with the 
pre-Cambrian. The ordinary man in the street had 
not heard much about it until Dr. Corless began 
to give some addresses on the subject a few years 
ago. The population was getting greatly stirred 
up. A short time before he left Toronto a 
representative of a Board of Trade came to see 
•him, stating that he had been importuned to 
get out a pamphlet on the pre-Cambrian, and 
ho wanted to find out what it was. Apparently, 
he did not know whether it was an animal or a 
vegetable ! They had had very many discussions 
on the pre-Cambrian in Canada, but it had never 
been discussed under the conditions under which 
they were discussing it then. One never had a 
Gainsborough or a Reynolds looking down on him 
during the discussion of the subject. There were 
two or three points in Dr. Corless's paper which 
he would like to refer to briefly. Dr. Corless made 
an interesting reference to certain historical 
occurrences, and he had often thought what would 
have happened in connexion with the political 
status of North America if the Cobalt silver area 
had been discovered during the French period. 
That area had produced roughly 350,000,000 
ounces of silver, which would have been worth in 
those days nominally £100,000,000 ; £100,000,000 
in those days would be worth about one billion 
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pounds in these times. Those fields could have 
bMn worked just as easily in the French period as 
they were worked to-day, because they were 
near the great Ottawa River. The French could 
have taken out much of that silver. Tf that area 
had been discovered in those days what would 
have happened ? The French probably would have 
come over in such great numbers that they would 
have held Canada. If they had not succeeded in 
holding it the colonists would have taken it over, 
and then, when the Revolution of 177fi came along, 
it would have become part of the United States of 
America. Discoveries were made along the Ottawa 
River long before, in the 17th century. One of 
the oldest known ore deposits in North America 
was in the Lake Timiskaming extension of the 
Ottawa River, nine miles from (‘ol)alt. The early 
•xplorers went up in birrdi bark canoes. That was, 
no doubt, the earliest thing the explorers found. 
The C^obalt area escaped till a more opportune 
time, and the whole of the pre-Cambrian had been 
held up. However, they had so many debts to 
})ay that it was just as w'ell that development had 
been delayed, and in that sense, perhaps, there was 
the hand of l*rovidenee in it. 

Dr. I). H. Dowling (Canada) thought he might 
give his conception of the history of the pre- 
Cambrian in this way. Since he ha<l been in 
liondon he had seen objects of art, architec- 
ture, and other things which canled the mind 
back in time to very remote ages. Part of those 
things were dated definitely. There were pictures 
painted in a certain year ; there were houses 
built in a certain year. One w^ent to the British 
Museum and saw' certain things which were 
older, and then one lost the scheme of dates. 
Such a thing was “ about the 3rd century,” or 
“about the lOth century,” or “between the 
1 1th and 12th century,” etc. ; so in modem 
history they had a different set of scales. For 
recent times the scale was definite, but, as they 
went back, the scale became a little more indefinite, 
and one had then to adopt a new method of adjust- 
ment to see how old the thing was. Exactly the 
same thing happened in geological history. One 
could say almost definitely the age of certain 
rooks by the history of the neoliths found in those 
rooks ; but then they came to a series of rocks in 
which the method of estimating time was by a 
different scale. Could they not compare these two 
things ? Modem history was very definite — back 
to the Christian era, to the first century. Beyond 
that one could go back till one ended with Adam, 
but it was not definite. It was the same thing in 
the pre-Cambrian. They came to the time when 
they could historically estimate the lapse of time 
in regard to the rocks. When they went back to 
the time of the first crust of the earth, listening to 
Dr. CorlesB and the other geologists who were 
working on that area, they found there was 
probably not any one original crust of the earth ; 
in other words, the earth in that very remote 
period passed through several stages. There ivrere 
orusts at different times, and it was in those 


crusts that these metalliferous deposits had been 
deposited. The next important subject of study 
in their old history was to trace the different 
ages and to find in the roc'ks the different minerals 
which belonged to each, because he had some* idea 
that the older ones harl different metals from the 
newer ones. 

Dr. J. W. Evans, C.B.K., F.R.S., said that 
the one thing which had struck him with 
regard to the valuable mineral dejwsits in the 
pre-Cambrian of Canada was the acoidental way 
in which they were originally discovered. The 
copper deposits of Sudbury, whi(^h afterwards 
Ijecamc very valuable for their nickel, w'erc dis- 
covered in the course of making tlie C*anacUan Pacific 
Railw'ay. The silv'er, cobalt, and nickel deposits at 
Cobalt w'ere found in the same way. The glacier ice 
sheet had done a great deal in olearing away the de- 
composition products from the surface of the 
earth, but it had not entirely done it. As a 
genera] rule, one must not expect to find valuable 
tninerals in the w'halebacks or . whale -shajied 
masses of ro<iks w'hich were so characteristic of that 
country. As one travelled tlirough the country one 
saw these great surfaces of rocks and one might 
think tliat prospecting for minerals would there- 
fore be very easy ; but one must remember the 
glaciers, as they passed across the country, liad 
carried away the soft material, and these wliale- 
ba(;ks represented the luird Imrren matc^rial w'here 
one could not expect to find anything. But w'hen 
they came to make a railway, wlikdi followed the 
low ground w'heie there hacl been erosion, they 
found mineral deposits which (?ould never Iwve 
been di8c*overed by examining whalebacks. The 
possibilities arising from this great mass of pre- 
('ambrian rocks were far vaster than had been 
supposed. They w'ere covered and hidden, if not 
by decomposition products, by vegetation. The 
problem was how to come upon the ancient sulphide 
deposits under the surface of vegetation. It seemed 
possible that the new'ly developed method of 
electrical prospecting might solve the problem. 
By a system of drawing equi-potential lines across 
the country they were able to find any rooks dow'n 
to a depth of several hundred feet the conductivity 
of wliich was greater than that elsewhere. By 
this means the Swedes had been able to locate 
pyritio deposits in Sweden, and the same method 
was being applied in Spain. The question w'as 
whether tliat method might not be applied, with 
certain modifications suggested . by experience of 
the country, to the great pre-Cambrian of Canada. 
In many cases these pre-Cambrian rocks were 
covered over by early Palssozoio sedimentaries. It 
was probable that under these sediinents, which 
might not be of extreme depth, there were riches 
quite as great as those exposed near the surface. Was 
not it possible that by this system of electrical 
prospecting, or by other means, that science might 
develop in the future, one might find that hidden 
mineral wealth ? He had been very interested in 
listening to Dr. Corless's lecture, and he thought, 
if it were widely read, it would make people realise 
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the extraordinary posaibilitiea of the great Dominion 
of Canada. 

Dr. R. W. Brock, F.G.S. (Canada), said he 
was quite as enthusiastic and as optimistic as Dr. 
Corless regarding the mineral possibilities of the 
great pre-Cambrian area, but he thought that 
}x>8sibly the estimates of the agri(;u1tura1 land 
were a little conservative. Some of the area which 
was not included in agricultural land would prove 
to be of agricultural value. That was particularly 
the case with British ('olumbia, which was regarded 
as so mountainous as to Ix) almost totally 
excluded from the area of agricultural ]K)ssibilities. 
With regard to the copper at Coronation Gulf, 
lie could scarcely agree that it was found on 
aitcount of its accessibility. It so happened that 
several of the earlier explorers got into difficulties 
up there, where they became acquainted with the 
fact that the Eskimos had native copper. It was 
owing to that fact that definite steps were 
taken to get information regarding this occurrence 
of native copper in the Coronation Gulf. Mr. 
Stefansson was going up there to study 'the 
Kskimos and the fauna. He gave Mr. Stefansson 
some specimens to show the Eskimos so as to get 
them to tell him where they got them from. Dr. 
Douglas, who was one of the loading copper men 
of the T'^nited States, though a Canadian by birth, 
wanted to give a trip to a nephew of his, who 
desired to do something w'orth while, into some 
very difficult country. So he suggested to Dr. 
Douglas that lie should send his nephew up into 
this Coronation Gulf district. Both Mr. Stefansson 
and Dr. Douglas's nephew got many specimens 
showing native copper. They brought back about 75 
specimens of the typical copper- bearing formation of 
the pre-Cambrian, and native copper occurred in 72. 
That was obtained from various points in the 
neighbourhood of the Coronation Gulf. Dr. Douglas 
was so impressed with its possibilities that he 
was quite prepared himself to undertake the 
prospecting and development of that country, if he 
oould have made suitable arrangements. 

Mr. William L. Griffith said that all those 
associated with Canada must have been greatly 
cheered by what had taken place that afternoon. 
They had had a distinguished scientist from 
Canada, a man of great integrity of character, 
whose words carried weight wherever he was 
known, reading a paper which had borne out 
so much of what Canadians hoped for, and the state- 
ments in that paper had been supported by such a 
great authority as Sir Richard Redmayne. Then 
his friend and colleague, Dr. Miller, departing from 
the safe ground of geology, had gone into higher 
altitudes and had told them that all this great 
wealth had been reserved by a wise providence on 
bekalf of British subjects. He did not know that 
they could desireu anything more than that. The 
Royal Society of Act# was greatly to be felicitated 
upon the success of thp meeting. If he made a 
few observations somewhat personal to the Chair- 
man, he hoped Sir Richard Redmayne would 


forgive him ; but some years ago Dr. Miller came 
over to this country on behalf of the Dominion 
Government to conduct certain negotiations, and 
he caUed upon him asking : ** Do you know Sir 
Richard Redmayne ?” He said : “ No, I do not, but 
I hear he is clever and energetic, and you will have 
to watch him, because these English officials have 
a way, when they want to build up an organisation, 
of putting the English in the middle and the Do- 
minion representatives as satellites revolving round. 
I think, therefore, you had better watch him.'* 
He saw Dr. Miller some time after that and said : 
“ Well, what about Sir Richard Redmayne ? ” 
and Dr. Miller said : “ He is a splendid fellow. He 
seems very reasonable, and 1 think we shall get 
along with lum.'* Ultimately, he (the speaker) 
came to know Sir Richard Redmayne, and to kn(^ 
him was to trust him. However dense the domestic 
official fogs were in his office, when Sir Richard 
Redmayne called his genial presence dispelled 
them, and he had found that his own connexion 
with him justilied Dr. Miller's description fully. 
Tliey heard a good deal about constitutional 
diffiimlties within the Empire which were going 
to create all sorts of troubles, and which were 
going to break the Empire to pieces ; but his 
view was tlmt, if they had administrators of the 
capacity and geniality of Sir Richard Redmayne, 
all these difficulties would pass away. Tact in 
administration was the great thing. It did not 
matter M'hat the law was or even what the Constitu- 
tion was so long as they had men like Sir Richard 
Redmayne ta (?arry on negotiations bet'ween the 
Englishman and the, perhaps, somewhat susceptible 
Dominion representative. He had great pleasure 
in expressing their thanks and appreciation for the 
thoroughly useful and cheerful prospect presented 
by Dr. Corless in his paper. They were living at a 
time of impending financial doom ; but perhaps 
Lord Durham was right when he said he called 
upon the young land of Canada to redress the 
balan(;e of the old world. 

Dr. Henry M. Amt, F.G.S. (Canada), said he 
had great pleasure in seconding the vote of thanks 
to Dr. Corless for his magnificent presentation of 
the mineral wealth of the pre-Cambrian, and to 
Sir Richard Redmayne for his kindness in presiding. 
When 2,000,000 square miles were in the balance it 
it meant a great deal. There was one mineral, how- 
ever, which had not been referred to, namely, 
the diamonds ; eight of them had been found in t^ 
gravel south of the present international boundary 
line. When would the diamond field of Canada or 
of the pre-Cambrian bo discovered 7 

Sir Richard, as Chairman -Governor of the 
Imperial Mineral Resources Bureau, had done good 
work for the Empire. He was doing it well, and 
it was hoped that he would long continue to take 
the active part he had taken in advancing the 
welfare of the great Empire, to which we belong. 

Dr. Corless briefty acknowledged the vote of 
thanks. 
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SiB Riohabd Rbdmayne expressed his thank^ 
and gratitude to Mr. (^riifith, who had always 
helped him with his advice and sympathy. He 
would like to take this opportunity of publicly 
expressing his thanks to Mr. Griffith for his kindness 
during the time he was occupying a very 
important position in the Canadian Office in 
London, as representing the great Dominion. 


LA VIE INDUSTRIELLE EN FRANCE. 


L*Autodrome de Mikamas, phIs uk Marseille. 

Jusqu’ici la France ne possedait pas d’autodrome, 
et les courses et concours d'auiomo biles, qui 
ont uii Bucc^s de plus en plus grand, devaient 
6tre organises sur des circuits improvise emprun tant 
les routes. Cette solution prosente dcs difficiiliea 
et des dangers, aussi a-t-on ddeide la construction 
de deux autodromes : Tun a Montlhory, a line 
vingtaino de kilometres do Paris, est en con- 
struction, et Tautre, a Miramus, pres de Marseille, 
a 4te inaugure le 13 Juillet. 

L'aiitodrome de Miramas est un des plus grands 
existant jusqu’ici. Sa piste a, en effet, une 
longueur totale de 6,000 metros (6,470 yards), 
tandis que celui de Brooklands n’a que 4,630 
yards et celui d'lndianapolis (U.S.) 4,410 yards. 

piste de Miramas se compose de deux lignes 
droites reunies par des arcs de cercle de l.^O'" ; 
entre les droites et les arcs se trouvent des ra(?corde- 
ments paraboliques. L'ensemble occuix) une 
longueur de pr6s do 2,000 metres (2,187 yards) 
et une largeiir de 960 metres (1,060 yaitls). 

piste a une lai^ur de 16 mi^tres (62ft. J), 
avoc une ponto transversale de 2.76% dans les 
|)arties on aiignement droit et de 5% environ 
dans les parties circtulairos. piste ost prolong^ 
vers I’interieur par une contrepisto en torro do 
6 metres, et vers rexterieur par une contrepisto 
en remblai de 4 metres. 

Uno petite piste triangulaire a etc etablie a 
Tint^riour, a une extremity, pour permettre 
d’imposer a volonto aux vehicules, dcs viragos 
tres courts, pour certaines eprouves. 

Le terrain se pretait tr^s bien a retablissemeiit 
d'une piste ; *il est plat, et a tr^s faible profondcur 
se trouve un poudingue incompressible. \j& super> 
structure est con8titu6o par un revetement en 
b^ton de ciment de 16 centimetres (6 in.) 
d'^paisseur. Les matoriaux pour oonstituer co 
b6ton ont excavds a proximite de Tautodrome, 
sous la coucho de poudingue. Le b^ton a 4tc 
mis en place suivant la m^thode am6rioaine, au 
moyen d'une machine Lakewood. Cette machine 
est constitute ^r un pont roulant automoteur, 
se dtpla^ant sur deux rails sptoiaux, qui servent 
en mtme temps* de oofirages lattraux pour le 
btton. A i'avant se trouve un gabarit de t61e 
qui rtpartit le btton ; ^ U suite est plact un 
madrier pilonneur; k Tarritre, eufin, agit une 
oourroie de finiaaage. 


lies tribunes, plac.ees sur un des grands cotes, 
ont une hmgueur do :K)0 metres, et comportant 
12 rangs de gradins en beton arme. I^a couverture, 
tgalement on beton arme, prosente un porte-a 
faux de 10 metros, sans aucun point d'appui 
intermtdiaire. 

A Tinttricur de la piste, on face des tribunes, 
se trouve un pavilion coiitenant los services des 
postes et telegraphes pour la presso, avec poste 
de T.S.F., uno salle pour les journalistes, une 
autre pour los chronomotreurs, ct sur la toituro 
les tableaux d'afficliage. Un mur de cloturci de 
7,600 metres de longueur totalo entoure la piste, 
on reservant des esi)aces oil iHJurront sti garer les 
automobiles. 

IjA premiens course, lo l;i Juillet, a montre 
le bon function do raut>odromc ct de ses services 
annexes. 

La Soci^iTk DE Hkcuerche kt dk Pbufectionee- 

MENTS InDITKTUIKLS. 

L’applicHtion des reidierches scientiHques a 
des buts iiidustriels est n'alis^ en France dans 
pliisieurs ctablissomonts nationaux, ct primripalc- 
mont an Conservatoire des Arts et Metiers, a 
Paris, et a TOffice National des Recheiches 
scientiHques et indiistrielles, A, Bellevue, pros Paris. 

Plusieurs savants et industriels ont juge copendant 
utile la creation d’une organisation privw, in- 
dependante de (jes etablissoments offioicls, et ils 
ont constitiie la Societo de Rechei'ches et de 
Perfectionnemen ts I ndustricls. 

Cette society offri^ aux industriels dexwnitor 
iwur oux los rei'hcrches s(;ientiK(|iies dont ils ont 
besoin pour ainoliorer leiirs fabrications, on pour 
trouver des pruecdos noveaux riqKuidant a des 
bosoins HptVdaux. Des (jonditions eteblios dans 
chaque cas fixent la remuneration demand^ a 
I'industriel, et les droits eventuels do la Societe 
aux benoHcos dcs inventions qu'ellc ])ourra faire 
breveter. 

Societe a deja realise des retsherches iin- 
]iortantes, et elle en poursuit d'autres. Elle 
etudio notamment la combustion du char bon 
pulverisis en vue d'ameliort^r los appareils employes 
jusqii’ici a i^et usage. Kile a mis au point un 
procedc de puriHt^ation des charbons cendreux, 
on partant des mcthiKles do rinventcur am^rieain 
William Trent. Kile a tnnivc divers perfectionne- 
ments aux procedcs do goudronnage des chauss^es, 
d'impregnation des pav^ do bois, de briquetage, 
etc. Elle a aussi monte une usine d'impregnation, 
qui fournit des paves de bois a la Ville de Paris! 

D’autres etudes sur la putrescibilit^ des farines! 
sur les laques, sur le traitement des eaux d’egout, 
etc., ont 6t6 r^alis^^es. Knfin, le service mocanique 
de la 80ci6t6 a imaging et construit des balances 
destin6e8 k 6tre suspendues a des grues, ponts. 
roulants, etc., et dans lesquelles les couteaux 
sont remplac^ par des roulements a billes. 

Bien que fondle depuis peu, la 8oci6t6 a d6j4 
r^solu d’importantes questions industrielles, et en 
etudie ootuellement un assez grand nombre. 

Chaoune de oes dtudee eet laite k la demande 
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d'un iudustriel, et les r^sultats eii aont tenus 
oompUtemont aocrots. 

Les Installations M^ganiqoes et la Pro- 
tection CONTRE T/InOENDIE ACX NoUVEAUX 
MaOASINS DU pRINTEMPS, A PARIS. 

Lea Magaaina du Printempa occupcnt, ati centre 
de Paris, deux vaatea immcubles ciitro la Boulevard 
HauNsmann et la rue do Provence, sans compter 
deux magaaina annexes, doiinaiit egalement sur 
la rue de Provence. En Septembre, 1921, au ‘ 
moment oii Ton a’appr6tait a finir la conatructioif t 
du second de cea immeubloa, oiitrcpria dca avant 
la guerre, un iticciidio considerable la devasta en 
quolquea heuiea. l^i cliarpcnte metallique fiit 
fortement ej)roiivce et il fallut la demonter entierc- 
ment, pour remettre lea fera en bon etat ou lea rom- 
placer, avant de les assembler dc nouveau. 

("ea travaux de reconatruction, tout importanta 
({u'ils aoient ne meriteraiont pas une mention 
IMirticulicre, si Ton n’en avait jias profile jMjur 
mettre les nouvoaiix magaaina au premier rang 
dea progrc’s accum])lis dans la protection dca 
cditicea publics centre rincendic, et dans ramcnage- 
ment dca magaains auivant lea meth(Klea les plus 
modcnicB. 

IjCS nouveaux Magaaina du IViiitemjw couvrent 
5,(K)0 metres carres (53,820 sq. ft.) et comprennent 
deux granda halls de 6 dtages, (converts par dea 
domes dont le sommet atteint 40 metres (131 ft.) 
de hauteur au-desaiis du boulevard. Ccs deux 
halls aont separea par une cage centrale firo proof, 
compronant 12 ascenseurs et 2 escaliers, dont 
uii m^anique, ainsi que par des doubles rideaux 
(coupe-feu). He mome, les cages d'es<;aliera sont 
iirti proof, et les vitrages sont (^onstituea ]iar de 
petita earreaux enchaases dans une montiire 
metallique. 

Phis tie 0,000 sprinklers aont disseminea dans 
lea ])lafonds, a tous lea etages, et uii reseau 
d’avertisseurs d’iiujendie, du systeme “ Thermo- 
sonus," eat ^‘galement reparti a tous les etagea ; 
il per met, de meme qu'un reseau telephonique 
spctnal de securite de signaler a un poato central 
de surveillance tqute temperature anormalc dans ' 
II n endroit quelconquo. 

Les canalisations d'eau sont multiples, et agencees 
de favon a faciliter la defonae centre Ic feu. Une 
ceiitaine de jKiates d'incendie sont egalement 
rciNirtia un |)cu partoiit. 

Bien entendii, lea magaaina sont relics directo- 
ment au poste dea jM)mpier8 de la Ville do Paris. 

L'^dairage cat tres important : un n'a pas 
hwite a porter a 00 bougies par metre carre Pin- 
tensito do r^dairement des surfaces de vente, au 
moyen de lampea de 400 bougies, enferm^s dans 
des globes diffuaeurs. Aveo lea lainpes dworatives 
disposdes en cordon le long des baloona, etc., on 
arrive a un total do 18,000 points lumineux, sans 
porler dea illuminations extdrieures, 'pendant les 
fdtes par exemple. 

L'A3lairage comptet n'exige pas moins de 1,200 
kilowatts, et le ooutant . de force (ascenseurs, 
escalier m^canique, ventilateun, reseau pneu- 
ii)»tiqiie» exige 000 kilowatts. 


La partie la plus uouvelle de Pagenoement de^ 
magaains, au point de vue de la vente, est la 
centralisation des operations de qaisse dans deux 
oaisses centrales, relives aux rayons de vente par 
un reseau de tubes pneumatiques : on envoie 
ainsi du rayon a la caisse les papiers concemant 
les achats, et aussi, en cas de paiement imm6diat, 
Pargent romis par les clients ; la caisse renvoie la 
monnaie au rayon, par le m6me systdmo. 


DEVELOPMENT OF NORTHERN 
MANCHURIA. 

The population of northern Manchuria has in- 
creased from 2,000,000 to 12,000,000 — equal to the 
estimated population of Siberia — since the in- 
ception of the Chinese Eastern liailway, whicA 
operates over 1,100 miles in this district, according 
to a report by the United States Commercial 
Attach^ at Peking. The greater part of this increase, 
moreover, has occurred in the past decade. There 
are about 200,000 Russians. 

Agriculture yields 83 per cent, of the total pro- 
duction value of northern Manchuria and constitutes 
more tlian 90 per cent, of its exports. The principal 
agricultural products are timber, soya beans and 
wheat. Field crops in 1922 aggregated 9,500,000 
abort tons, 22 per cent, of which consisted of 
l)eans and 17 per cent, of wheat. The balance, 
HI per cent., was in kaoliang (kaffir com), millet, 
maize, and other grains. The 35 modern flour 
mills in the railway zone consume 10,000,000 bushels 
of wheat annually. The value of the output of the 
bean-oil mills in this area is equal to one-half that 
of the production of the flour mills. 

Of the 900,000,000 head of sheep produced in the 
world, Uhina may claim 45,000,000 head, one-half 
of which come from Mongolia and Manchuria, with 
11,000,000 head in the region contiguous to the 
Cliincse Eastern Railway. 3'his territory produces 
3,500,000 head of horses, 5,000,000 head of large- 
horn cattle, and 3,200,000 pigs. 


GENERAL NOTE. 

Mauaoasi'Ar Ant Wax. — (bnsiderablo activity 
has taken i>laco recently, writes the United States 
Consul at Antananarivo, in the gathering and expor- 
tation of a product called '' lokombitsika,*’ a kind 
of gum or wax produced principally in the Province 
of Fort Dauphin, inthe southern part of Madagascar. 
This material is said to bo formed on the branches 
of trees in the forests by a kind of ant insect known 
as the “ Oascardia Madagascariensis.” Its ex- 
portation has been contined recently to France, 
where it is employed in connexion with the manu- 
facture of varnish and possibly for other jmrposes. 
It is sometimes sold as gum lac. Previous to the war 
sample lots of this wax were sent to Germany by the 
German Arms then doing business in Madagascar. 
The gathering season would appear to be from June 
to September, and the average quantity now being 
produced or taken is reported as about 50 to 75 
tons per year. 
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NOTICE. 


COMPETITION OF INDUSTRIAL 
DESIGNS. 

On Tuesday, August 12th, the Queen, 
attended by Ltwly Bertha Dawkins, honoured 
the Royal Society of Arts by visiting, the 
Exhibition of selected works submitted at the 
Society’s Annual Competition of Industrial 
Designs, which is now being held, by the 
courtesy of the Director, in the North 
Court of the Victoria and Albert Museum, 
and remains open until Saturday, 
30th inst. Her Majesty was received by 
Lord Askwith, K.C.B., K.C., D.C.L., Sir 
Frank Warner, K.B.E;, and Mr. Carmichatd 
Thomas, members of Council. Sir Cecil 
Harcourt Smith, C.V.O., LL.D., Director 
of the Victoria and Albert Museum, and Mr. 
Eric Robert Dalrymple Maclagan, C.B.E., 
were also present. The Queen evinced 
great interest in the Exhibition, and 
graciously expressed her desire to purchase 
one of the designs. 


The following Report on the competiton 
of Industrial Designs has been issued ; — 

Introduction. 

One of the chief objects of the Royal 
Society of Arts was declared by its founder 
to be “the training of young people for 
the pursuit of the Industrial Arts.” In the 
very first list of premiums, published in 
1754, a sot of prizes was offered for boys 
and ^rls between fourteen and seventeen 
for “ the most ingenious and best fancied 
designs, composed of Flowers, Fruit, Foliage 
and Birds, proper for Weavers, Embroider- 
ers, or Callico Printers ; and a similar 
set of prizes was offered to children below 
the age of fourteen, in the hope, it has been 
said, that their fresh young minds might 
produce something less hackneyed than the 
designs then available. For many years 
similar prizes were offered by the Society ; a 
large number of awards was made ; and in 
1778 it was claimed that “ the elegano^ of 


pattern adopted by weavers and callico - 
printers may with justice be attributed in a 
great degree to the rewards and attention 
bestowed upon them by the Society.” 

In the earlier part of the nineteenth 
century the Society for various reasons 
discontinued these awards and turned its 
attention elsewhere ; but in 1876 a small 
trust fund was handed over to it, to establish 
a memorial to the well-known architect 
and ornamental designer, Owen Jones, and 
since then a number of prizes have been 
awarded annually to students in Schools of 
Art. These competitions met with a reason- 
able amount of success, but it was felt by 
the Council that a great deal more might 
well be done to encourage not only the 
student but also the yoimg practising 
designer. As a beginning they appointed 
five strong committees, consisting mainly 
of manufacturers, to deal with Architectural 
Decoration, Textiles, Furniture, Book Pro- 
duction, and Pottery and Glass, with a 
Central Committee imder the chairmanship 
of Sir Frank Warner, K.B.E. These com- 
mittees wore unanimously of opinion that 
the best means of bringing to light yoimg 
designers of promise was to hold an annual 
competition open to two classes of com- 
petitors --(a) students in British Schools of 
Art, and (h) all British subjects. In order 
to add to the attractiveness of the com- 
petition it was decided to offer money 
prizes, medals, and, if possible, travelling 
scholarships, while in cases of very ex- 
ceptional merit, it weus proposed that the 
Society should confer its Diploma which, 
it is hoped, will soon come to be recognised 
as the hall-mark of a first class designer. 
The Committees further decided to hold 
exhibitions of the selected designs in London 
and possibly in other suitable centres, in 
order that the competitors might have their 
work brought prominently to the notice 
of manufacturers most likely to be in- 
terested in it. 

About a year ago the various com- 
mittees issued appeals for funds, with the 
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gratifying result that over £1,000 was sub- 
scribed, almost entirely by manufacturers, 
to provide scholarships and prizes at the 
1924 competition. Unfortunately, it was 
not found possible to hold a competition 
in architectural decoration this year, 
although it is hoped that this defect may 
be remedied in 1925 ; but a Miscellaneous 
Section was added in wliich substantial 
prizes were offered by two well-known firms. 

Particulars of the First Competition were 
issued and widely circulated at the end of 
1923. The* subjects of competition and 
prizes offered wore as follows : — 

Conditions of the Competition. 

Textiles. 

l^esigns for the following : — 

(1) Carpets and Rugs. 

Moquettes. 

Floor Coverings : Linoleum and Floor 
Cloths. 

(2) Tapestries. 

Damasks, Brocades and Figured 
Velvets for Furniture and Decora- 
tion. 

(3) Printed Fabrics for Hangings and 

Furniture. 

Printed Fabrics for Dress. 

(4) Vestments. 

Church Fabrics, including Altar 
Frontals, etc. 

(6) Dross Brocades and Fancy Dress 
Fabrics. 

(6) Lace ; Lace Curtains. 

Embroidery. 

Open Work. 

(7) Handkerchiefs. 

Tic Silks and Mufhers. 

Ribbons and other narrow goods. 

(8) Bedspreads. 

Table Damasks. 

Cushion Squares. 

Tea Cosies, etc. 

Candidates may submit designs for any 
or all of the items in any or all of the fore- 
going groups. 

Prizes offered ; The contributions to the 
Prize l?\ind are sufficient to allow of the 
award of one, or possibly more. Travelling 
Scholarships to candidates of outstanding 
ability. The course of study to be followed 
by the successful candidates will be decided 
after consultation between them and tho 
Judges. 

Money Prizes of not less than £10 10s. 
each will he awarded in each of the groups 

(l]i — (8) at the discretion of the Judges. 


Fubnitxjbe. 

The subjects of competition are as 
follows : — 

(1) Designs for the complete Furniture of 

a Modern Dining Room decorated in 
Adam Style. 

(2) Designs for the complete Furniture 

of a Modern Bedroom, without 
reference to traditional style. 

(3) Designs for tho complete Furniture of 

a Modern Sitting Room, without 
reference to traditional stylo. 

(4) Designs for a Dresser, Table and# 

Chair suitable for a Working-man’s 
Living Room. 

(5) Design for a 1’oilot Table in a simple 

style. 

(6) Design for a Bookcase 6 feet long. 

(7) Design for a Broadcasting Cabinet or 

a Gramophone Cabinet. 

(8) Designs for a Garden Table, Seat and 

Chair. 

Prizes offered : A Travelling Scholarship 
of £126 is offered for the best set of designs 
submitted in groups (1) --(3). 

A Prize of £10 is also offered for the best 
set of designs'in each of the groups (1) — (3), 
and a prize of £5 for the best design in each 
of the groups (4)- -(8). 

Book Production. 

The subjects of competition are as follows : 

(1) Design for a new Type Face (12-point 

Pica, Roman, not Italic), including 
Alphabets in Capitals and Lower 
Case, Figures and Piuictuation 
Marks. The size of tho drawings to 
be not less than 4, and not more 
than 6, diameters. 

(2) Designs for either or both of the follow- 

ing : — (a) A Title Page entirely set 
from type, with or without Printers* 
ornaments ; (5) a Title Page partly 
decorated. Tho Title Pages to be 
taken from any or all of the follow- 
ing : — 

(а) “ The History of Tom Jones, 
Foundling,” by Henry Fielding. 
(Size, Demy Octavo.) 

(б) ” On the Morning of Christ’s 
Nativity,” by John Milton. (Size, 
Crown Quarto.) 

(c) A Scientific Paper. (Size Demy 
Octavo.) 

The copy in each case will be supplied by 
the Royal Society of Arts. 
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(3) Designs for Three Pages of Text, with 

Chapter Heading, from any or all 
of the books enumerated in Action 2 
above, and in the sizes respectively 
indicated there. 

The copy for (c) will be supplied by the 
Royal Society of Arts. 

(4) Designs for any or all of the following : 

(а) A Line Illustration. 

(б) A Colour Illustration. 

(The subject of the design must bo 
taken from a well-known book, e.gr., 
one included in the World' a Claaaica 
or Everyman' a Library , ) 

The size of the design must not 
exceed 12 in. by 10 in. 

(6) Design for an End or Cover Paper. 

(G) Design for a Rinding for “ The Water 
Babies,” by Charles Kingsley, in 
(a) Cloth (blocked), and/or (6) 
Leather (tooled). 

Prizes offered : A Prize of not less than 
£10 10s. is offered for each of the subjects set 
forth above. 

POTTEllY AND GdASS. 

The subjects for competition are as 
follows ; — 

China, 

(1) Designs for a Tea CJup and Saucer, 
with decoration suitable for either 
engraving enamelling or lithographing ; 
with or without gilding, and with or 
without grounds. 

Earthenware, 

(2) Designs for a Dinner Plate and 
Vegetable Dish, with decoration suitable 
for either engraving, enamelling or 
lithography ; with or without gilding. 

Olaaa. 

(3) Designs for a Service of Glass (f.e., a 
Wine Glass, a Tumbler and a Decanter) 
in plain form or with decoration suitable 
for etching, engraving or cutting. 

(4) A design for either a Flower Vase or a 
Flower Bowl for table decoration, either 
in plain form or with decoration suitable 
for cutting. 

(5) A design for a Dish or Bowl in pressed 
glass. 

Prizes offered : First Prizes of not less than 
£10 10s. each will be offered in connexion 
with each of the groups (1) — (6). The copy- 
right of the designs will remain the property 
of the successful candidates, who will also be 
afforded special facilities for selling their 


designs to the Manufacturers' Associations 
interested. 

Miscellaneous. 

Cadbury Bournvillb Travelling 
Scholarship. 

Messrs. Cadbury Brothers, Ltd., offer a 
Cadbury Boumville Travelling Scholarship 
of £60 in each of the four years 1924-7. 
The winner will be required to travel on the 
Continent of Europe for the development of 
his or her art. 

The subjects for competition are any or all 
of the following : — 

(1) A Poster. 

(2) An Illustration for the Press. 

(3) A Pictorial Design for a Box Lid. 

Special Prizes for Chocolate Box 
Designs. 

Messrs. J. S. Fry & Sons, Ltd., of Bristol, 
offer the undermentioned prizes for designs 
for Chocolate Boxes : — 

( 1 ) A design in four or five colours suitable 
for the Lid of a l)i8i)lay Box, including 
lettering. The subject of the design of 
label to be appropriate to the proposed 
title. Size not to exceed 11 ins. by 7 ins. 

First Prize . . . . £26 

Second Prize . . . . £10 

(2) A colour design ailapted for the Cover 
of a 1-lb. Box wdth Side Panels. Size 
not to exceed —Top panel, 8 ins. by 
6 ins. ; Side panel 1 ^ ins. deep. 

First Prize . . . . £26 

Second Prize . . . . £10 

(3) A design in colours appmpriate to the 
name ” Somerdale.” Size not to exceed 
11 ins. by 7 ins. Special attention to be 
given to the style of lettering. 

First Prize . . . . £26 

Second Prize . . . . £10 

The awards will be subject to the under- 
mentioned conditions : — 

(а) The Judges to be appointed shall be 
three in number, of whom two shall be 
appointed by the Royal Society of Arts 
and one by Messrs. J. S. Fry & Sons, Ltd. 

(б) The prize-wdnning designs shall be the 
property of Messrs. J. S. Fiy & Sons, 
Ltd. 

(c) The designs submitted should bo of a 
character that would be understood and 
appreciated by the general public. 
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(({) Messrs. J. S. Fry* & Sons, Ltd., will 
supply dummy boxes required. 

“Owen Jones” Prizes. 

L\ addition to the prizes mentioned above, 
the Council offer six Bronze Medals under 
the “ Owen Jones ” Trust to candidates in 
Class (a) Students in British Schools of Art. 


Thanks to the Idnd assistance of the 
Director, Sir Cecil Harcourt Smith, C.V.O., 
the Society received permission to judge the 
designs ^nd afterwards to exhibit selected 
specimens at the Victoria and Albert 
Museum. 

Results of the Competition. 

The number of candidates who entered 
in all sections of the competition was 553. 
Of these 344 were students of Schools of Art 
and 209 non -students. The number of 


designs submitted was 1,408, divided as 
follows: — 

Textile Section . . 538 

Furniture Section . . 108 

Book Production Section . . . . . . 214 

Pottery and Glass Section 104 

Miscellaneous Section — 

Prizes offered by Messrs. J. S. Fry and 

Sons, Ltd 342 

Travelling Scholarship, offered by 

Messrs. Cadbury Bros., Ltd. .. 102 

444 


1408 

The Schools of Art from which candidates 
entered were : — 

[The numbers in brackets show the number 
of candidates from each school.] 

Batley (1) ; Bath (2) ; Battersea (7) ; Belfast (4) ; 
Birkenhead (2 ) ; Birmingham (Birohfields Branch 
School) (4) ; Blackburn (0) ; ^umemouth (22) ; 
Bradford (3); Camberwell (1); Carlisle (8); 
Colchester (2) ; Coventry (3) ; Croydon (0) ; 
Darlington (9) ; Derby (10) ; Dewsbury (3) ; Don- 
caster (2) ; I>ublin(2) ; Edinbuigh (1) ; Famham 
(1); Glasgow (1) Glossop (4); Godaiming (1) ; 
Goldsmiths’ College, London (4) ; Great Yarmouth 

(1) ; Guildford (2); Hammersmith (9); High 
Wycombe (2); Hornsey (28); Ipswich (1); 
BLeighley (3) ; Kendal (2) ; Edngston-on-Thames 

(2) ; Lancaster (7); Leeds (9); Lewes (2); 
Leyton (16); Liverpool (21); L.C.C. Central 
€bhool of Arts and C^fts (3); Macclesfield 
(19); Manchester College of Technology (2); 
Manchester School of Art (16); Nottingham (5) ; 
Fkdgnton (1); Penzance (1); Putney (1); 
Rochester (1) ; Royal College of Art (1); Sheffield 
(16); Southed (3); Southport (10); Sutton, 
Sumy (1); Todmorden (1); Torquay (4); 
Watford (24); West Bromwich (13); Worcester 
(2) ; Woidsley (7). 


The Judges were appointed by the Council 
of the Society on the recommendation of 
the various Actional Committees. Their 
names are as follows : — 

Textiles. 

Sir Frank Warner, K.B.E., Chairman of the 
Textile Section Committee, — ^Peter Adam, Esq., 

G. P. Baker, Esq., T. C. Dugdale, Esq., Lady 
Homer, O.B.E., A. F. Kendrick, Esq., Thorold D. 
Lee, Esq., C. £. C. Tattersall, Esq., and A. Herbert 
Woolley, Esq. 

(Professor R. Anning BeU, R.A., and Sir Banister 
Fletcher, F.R.I.B.A., were also appointed judges, 
but were unable to attend.) 

« 

Furniture. 

W. Nelson Bridges, Esq., C. A. Richter, Esq., 

H. D. Searles-Wood, Esq., F.B.I.B.A., L. A. 
Shuffrey, Esq., and W. Stewart Greene, Esq. 

(Sir Banister Fletcher, F.R.I.B.A., Ambrose 
Heal, Esq., and J. Murray Reid, Esq., were also' 
appointed judges, but were unable to attend ) 

Book Production. 

J. A. Milne, Esq., C.B.E., Chairman of the 
Book Production Section Committee, Laurence 
Binyon, Esq., LL.D., F. V. Burridge, Esq., R.E., 
A.B.C.A., F. J. Hall, Esq., George W. Jones, Esq., 
Major R. Leighton, C.J. L’Estrange, Esq., James 
Maclehose, Esq., LL.D., F.S.A., G. H. Palmer, 
Esq., A. W: Pollard, £^., C.B., D.Litt., F.B.A., 
and Emery Walker, Esq. 

Pottery and Glass. 

E. R. Edis, Esq., Chairman of the Pottery and 
Glass Section Committee, Percy Brooks, Esq., 
Harold Plant, Esq., E. J. Purser, Esq., Bernard 
Rackham, Esq., W. SaviU, Esq., and Herbert 
Webb, Esq. 

Cadburt-Bournville Travelling Scholarship. 

F. V. Burridge, Esq., R.E., A.R.C.A., and J. 
A. Milne, Esq., C.B.E. 

Prizes offered by Messrs. J. S. Fry and Sons, 
Ltd. 

F. V. Burridge, Esq., R.E., A.B.C.A., R. L. 
Hanover, Esq., and J. A. Milne, Esq., C.B.E. 

The judges met at the Victoria and Albert 
Museum on July 1st, when they examined 
the work submitted, and drew up the 
following Reports : — 

Textiles.* 

Sxtb-Sbotion 1, including carpets and 
rugs ; moquettes ; floor coverings ; linoleums 
and floor cloths. 

* In the conditions of the Competition set 
forth above, the Textile Section was divided 
into eight Sub-Sections. For the purposes of 
Judging it was divided into five Sub-Sections. 
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The designs in this section are com- 
paratively few in number, and of no special 
merit. 

The carpet design No. 192 (the work of 
James Aitchison, Glasgow School of Art) 
contains some ori^nal features. The border 
is a little weak and out of tune with the 
centre. The colour is good. 

Two designs for floor coverings. No. 90 
(the work of Thomas Forret), are fair 
examples of students’ work. 

No prize is awarded in this section. 

Sub-Skction 2, including tapestries ; 
damasks ; brocades and figured velvets for 
furniture and decoration ; vestments ; 
church fabrics, including altar frontals, etc., 
and table damasks. 

A prize of £10 10s. is awarded to Erie 
Edward Taylor (School of Arts and Crafts, 
Battersea Polytechnic) (No. 651) for a 
design for a tapestry panel. 

Prizes of £6 6s. each are awarded to : — 

Miss Doris Duckworth (City School of 
Art, Liverpool) (No. 327) damask table 
cloth. 

Miss Rebecca Viney (School of Art, 
Farnham) (No. 114), for the j^romise of her 
work, but not the execution, and for general 
merit in the Textile Section. 

The following are commended : — 

Herbert Woodman (No. 432). 

Miss Marjorie E. Brown (School of Art, 
Torquay) (No. 63). 

Sub -Section 3, including printed fabrics^ 
for hangings and furniture ; bedspreads ; 
cushion squares ; tea cosies, etc. 

A prize of £10 10s. is awarded to Miss 
Eleanor Joan Palmer (Municipal School of 
Art, Manchester) (No. 162), cretonne 
hanging. 

A prize of £6 6s. is awarded to James 
Hanson (School of Art, Technical College, 
Blackburn) (No. 147), cushion square. 

The following are commended : — 

Miss Ethel M. Bennett (No. 224). 

Miss T. M. Bowyer (No. 441). 

William James Grout (Correspondence 
Dollege for Applied Design, Nottingham) 
(No. 396). 

Miss Gertrude Mary Harris (No. 29). 

Miss Winifred Mee (Municipal School of 
Art, Manchester) (No. 169). 


Miss Phyllis Ramage (Municipal School 
of ‘Art, Manchester) (No. 161). 

Miss Mary Stansfiold (Municipal School 
of Art, Manchester) (No. 160). 

Sub-Section 4, including printed fabrics 
for dress ; dross brocades and fancy dress 
fabrics ; handkerchiefs; tie silks and 
mufflers ; ribbons and other narrow goods. 

Printed Dreae Fabrics , — ^A prize of £10 10s. 
and an Owen Jones bronze medal are 
awarded to Miss Elizabeth Wilson -HafEenden, 
Croydon School of Art, for design 3 on the 
sheet No. 301. This design is good technically 
and excellent both in motif and colour. 
The other two designs on the same sheet 
are poor in colour. 

The following designs are commended : — 

No. 442. Print for voile. Miss Elsie 
McNaught. 

The motif and colour arc good, but the 
design is not very accomplished technically, 
and the work should be more careful so that 
the engraver may understand clearly what 
is intended and wliat is merely accidental. 

No. 371, by Miss Joyce Gregory, Hornsey 
School of Art. 

The design is pleasant and gay in colour. 

The rest of these designs show a moderate 
average of teclinical knowledge and of 
facility in execution. Instead of using 
bright schemes the competitors* sense of 
colour seems to be dulled. A study of old 
colour prints and old colour brocades, 
especially of the specimens in the Victoria 
and All^rt Museum, is strongly recom- 
mended. Much more attention should be 
given to good drawing of motifs. In many 
cases this is too mechanical andiminteresting. 
The purpose for which the material is to be 
used should be kept constantly in mind 
when the design is being made. In one case 
only (No. 283) is direct evidence given that 
the idea of dress is conceived before the 
pattern is made, and a prize of £6 6s. is 
awarded to the designer. Miss Kate Muriel 
Gee. 

Woven Dress Fabrics , — In this section, 
although some of the designs are satis- 
factory from a weaving point of view, 
the motifs are very uninteresting, and the 
colour generally is muddy and dull. 

Fancy Dress Fabrics . — ^Amongst these, 
works there seems to be no sense of gaiety 
of colour or suitable design. Some idea of 
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the fancy dress in the mind of the designer 
might be submitted with the design. 

Handkerchiefs, Tie Silks, etc . — ^This part 
of the competition is distinctly bad. The 
technical qualities are poor and thie artistic 
qualities very poor. 

There seems to be but little indication 
in the work submitted that students are 
made familiar with the trend of fashion. 
This is a most important factor in designing 
any dress fabric, as, after all, tradition is 
the outcome of a series of fashions, and 
fashion has at the present time a great 
influence on the typo of design necessary. 

The judges feel strongly that this first 
competition instituted by the Royal Society 
of Arts should bo dealt with very seriously, 
for the regrettable gulf which lias opened 
between art and manufacture must be 
bridged without delay if this country is to 
regain her pre-eminence in commerce. 

Sub-Section 6 , including laco ; lace 
curtains ; embroidery and openwork. 

Prizes of £10 10s. each are awarded to : 

Mrs. Ella Hodgett (School of Art, 
Glossop), No. 346, Lace bedspread. 

Miss Gladys Ruth Adams, No. 217, 
Embroidered blouse. 

Prizes of £5 5s. each are awarded to : 

Miss Daisy Rogers Stedinan (Corres- 
pondence College for Applied Designs, 
Nottingham), No. 401. 

Miss Jane Kirkbride (School of Art, 
Storey Institute, Lancaster), No. 267. 

Commended : 

Miss Doris Cook (Hornsey School of 
Art) No. 370. 

The designs submitted in this sub-section 
were- few, and none oxcei)t those mentioned 
above call for special mention. 

Fubniture. 

The following awards are recommended : 

(1) Design for the complete furniture of 
a modem dining room decorated in Adam 
style. 

Prize of £10 and an Owen Jones bronze 
medal : Herl^rt Stcmley Froude 
(School of Art, Goldsmiths’ College) 
(No. 429). 

Commended : Duncan M. Grassie (No. 

227). 


(2) Design for the complete furniture of a 
modem bedroom, without reference to 
traditional style. 

Prize of £10 : Edward Herbert Hill 
(No. 292). 

Commended : Harry Norris, jun. (No. 
447). 

(3) Complete furniture of a modem sitting- 
room, without reference to traditional 
style. 

Prize of £10 : Edward Herbert Hill 
(No. 292). 

Commended : Sidney I-«eonard Neale 
(No. 298). 

(4) Dresser, table and chair suitable for a 
working man’s living room. 

Prize of £6 : Edward Herbert Hill 
(No. 292). 

Commended : James Edwaixi Crane 
(No. 237). 

(6) Toilet table in a simple style. 

Prize of £6 : Edward Herbert Hill 
(No. 292). 

(6) Bookcase. 

Prize of £6 : Patrick Casey (School of 
Art, Barnstaple) (No. 17). 
Commended : Frederick Sidney Maude 
(School of Art, I|>8wich) (No. 234). 

(7) Broadcasting cabinet or gramophone 
cabinet. 

Prize of £6 : James Edward Crane 
(No. 237). 

Commended ; Edward Herbert Hill. 
(No. 292). 

(8) Garden table, seat and chair. 

Prize of £5 : Patrick Casey (No. 17). 

The Travelling Scholarship of £126 is 
awarded to Edward Herbert Hill. 

Book Production. 

1. New Type Face. 

There is some evidence that the few com- 
petitors for this prize have looked at modem 
Roman alphabets but little to show that 
they have profited by the study. The 
designs sent in are wholly unsuited as copy 
for the engraving of type pimches for the 
production of type for the printing of 
books, and no jobbing printer who respected 
his work would use them if they were. 
The truth is, type design is rather too 
difficult a job for an amateur and only 
these apparently have competed. 
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The competitors have not understood 
tliat only the most trifling variations from 
the established forms are possible. The 
standard set by the Venetian printers of 
the fifteenth century, the French printers 
of the sixteenth, and our own Caslon of the 
eighteenth century, are, if not the last word 
in Homan letter, hardly to be departed 
from with impunity. AJl types based on 
these forms or even those of Didot and 
Bodoni, the progenitors of our “Modern** 
face, ai*e eminently readable, lleaiiability 
and not eccentricity should be the aim of 
the t\'pe designer in addition to as much 
Ix^auty as he can compass. 

It is with rcgi’ot that the judges can make 
no award. 

2. T*itle Pages. 

Prize of £10 10s. : Peter (Jarruthei*B (No. 
100). 

Highly coiiimeiuk^d : T. F. Garside 
(Manchester School of Tecluiology) 
(No. 641). 

3. Setting of Three Pages of Text. 
No awards are recommended in this sub- 
section. 

4. Line and Colour Illustrations. 

I'lio judges do not consider that any of 
the work in tliis sub -section shows tlie least 
attempt to respond to the call for that 
advance in tho standard of work which it was 
li(iped would result from this competition, 
and the3' recommend that the prize of 
£10 10s. bo not awaided. They desire, 
however, to commend generally the work 
of the Hornsey School of Art, and they 
recommend that an Owen Jones bronze 
medal be awarded to Miss Loma Steel. 

Li the sub-section of colour illustration, 
they commend the work of George Whitfield 
Dix (No. 449). 

6. End or Cover Paper. 

Prize of £10 lOs. : Miss Evelyn Gwendo- 
line Maw (L.C.C. Central School of Arts 
and Crafts), No. 77. 

6 (a) Cloth Binding. 

Commended : Miss Ellen M. Woodward- 
Reid (No. 424). 

6. (&) LBATHBi!k BlNDlNa. 

The judges recommend that the prize 
of £10 10b. be equally divided as follows : — 

Prize of £5 6 b. : Miss Mary G. Gibson 
(No. 226), 


Prize of £6 6s. : Francis Glanville Garrett 
(No. 212). 

Commended : Miss Hazel M. Montgomery 
(City School of Art, Liverpool), No. 340, 

Pottery and Glass. 

Pottery. 

The judges call attention to the almost 
complete lack of originality in the designs 
submitted. There is too strong a tendency 
to cling to present and i>ast practice, and 
no suggestion of fresh ideas. 

Many of the shapes are not practicable 
from the standpoint of utility' or of potting. 
Handles on cups and tureens are either too 
large or too small. Saucers are too fiat to 
fire safely, and tureens too shallow for use. 
In many cases handles are so placed and 
drawn as to invite breakage. In one case 
the tureen is without handle at all. 

Beauty of outline is not sufficiently in 
emdence. 

The designs for dinner services are par- 
ticularly disapix)inting. The^^ arc mostly 
overdone, and differ but little from what 
has been on the market for the last twenty 
yearn. 

China : designs for a tea cup and saucer. 

Miss Kathleen VV^aino (No. 86A) is com- 
ineivded and rt‘commended for an Owen 
Jones bronze medal. 

Earthenware, 

No awards are recommended in tliis 
sub -section. 

William Frederick Godfrej^ (No. 427) shows 
distinct merit, but his entry is not complete, 
and does not fulfil all the conditions of the 
comi^etition. He has a good idea of con- 
structing a pattern, but the tendency to- 
wards over elaboration should be controlled, 
especially in pottery. 

Glass. 

The judgi^s consider that in this sub -section 
tho designs in general are encouraging, 
and tliat the competitors have given careful 
thought to the requirements of tlie material 
and its manufacture. 

They recommend tliat a pri2e of £L0 10s. 
be awarded to Reginald Edward Edgecombe 
(No. 230) whose work shows great merit 
and mastery of the technique of the pro- 
cesses of manufacture, in some of his 
designs he has not given sufficient attention 
to the cost of production, and in one case, a 
bowl, the fragility of the top is unsuited 
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for practical use in present-day conditions. 

Of the students, the work of Leonard 
Green (Wordsley ^hool of Art) (No. 163) 
is very meritorious, and he is recommended 
for an Owen Jones Bronze Medal. The 
design for a cut table service is effective, 
and the pressed bowl is also good, the 
scalloping of the edge being satisfactory, 
without the fault of fragility. 

Miscellaneous. 

Cadbuby BcUbnville Tbavellino 

SCHOLABSHIF. 

Mr. Howland Frederick Hilder (No. 312) 
(School of Art, Goldsmitlis’ College), 
exhibited work in all three parts of this 
section, viz., a poster, an illustration for 
the press, and a pictorial design for a box 
lid, and his work was the best in all three. 
The judges consider him to be a very 
promising young artist, and recommend 
that he be awarded the Cadbury Boumville 
Travelling Scholarship of £50 for 1924, and 
also w Owen Jones Bronze Medal. 

Miss Kathleen Ardem, poster (Sheffield 
School of Art), (No. 117) is commended. 

Prizes fob Chocolate Box Designs 
Offered by Messrs. J. S. Fry & Sons, Ltd. 

The competition did not produce work of 
sufficiently high standard to justify the 
award of the full prizes of £26, which were 
offered by Messrs. J. S. Fry & Sons, Ltd. 
Several designs, however, showed consider- 
able merit, and the following awards are 
made ; — 

(1) For a design in four or five colours 
suitable for the lid of a display box : — 

Prize of £10 ; Maurice Campbell Taylor, 
(Bradford School of Art) (No. 489). 

Prizes of £6 each : Mrs. Dorothy Mary 
' Stanford (No. 20). 

F. W. Sheppard (Leeds School of Art) 
(No. 319). 

Leo Hardy (Sheffield School of Art) 
(No. 480). 

(2) Colour design for cover of a 1 lb. box : — 

Prizes of £6 each: Frederick Angus 
Horn (Bradford School of Art). (No. 
643). 

William Richard Pearson (No. 423). 
Miss Antonia Young Hall (School of 
Art, Boupiemouth) (No. 133). 

(3) Design in colours appropriate to the 
name **Bomerdale ” Prizes of £6 eaoii : 


Ernest Male (City School of Art, 
Liverpool) (No. 333). 

Walter McDade (No. 406). 

Mrs. Dorothy Dix (No. 448). 

WilUam Knight (No. 37). 

On the whole, the judges consider that 
the results are satisfactory, especially when 
it is borne in mind that this year the com- 
petition is being held for the first time. 
The number of designs submitted in all the 
sections was 1,408, and this would no doubt 
have been very considerably increased if it 
had been foimd possible to include the subject 
of architectural decoration. With regard 
to the quality of the work, in no case did 
it reach the diploma standard, ahd the 
judges were able to award only one of the 
three travelling scholarships which were 
offered ; but although in some sections 
the results were disappointing, in others, 
especially in certain sub-sections of Textiles, 
Furniture and Glass, several of the designs 
showed considerable promise*. The com- 
mittees hope that those candidates who have 
received prizes or commendation will be 
encouraged to devote themselves more 
eagerly to their work, and to produce still 
better designs at future competitions. They 
trust, also, that as the competitions become 
more widely known the number of candidates 
will increase and the quality of the designs 
will imjjrovo. If the best of our young 
designers can be induced to send in their 
work to those competitions, there is little 
doubt that manufacturers will soon begin 
to look to tlie exhibitions when they require 
the services of a first-class designer. 

In announcing the awards, the Council 
desire to express their thanks to the Judges 
for the care which they have devoted to the 
work, and for the promptitude with which 
the awards have been made. 

They wish also to state their warm 
appreciation of the assistance rendered to 
the Society by the Director of the Victoria 
and Albert Museum and his staff. 

An Exhibition of the Designs submitted 
in the Competition was opened in the North 
Court of the Victoria and Albert Museum, 
South Kensington, on July 26th, and will 
remain on view until August 30th ne^d^f daily 
from 10 ajn, to 6 p.m., and on Thursdays 
and Saturdays from 10 a.m. to 9 p.m. 

The full conditions and arrangements for 
the Competition in 1925 will be announced 
later. 
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PROCEEDINGS OF THE SOCIETY. 


INDIAN SECTION. 

Monday, June 30th, 1024. 

The Rt. Hon. the Eabl of Ronaldshay, 
G.C.S.I., G.C.I.E., in the chair. 

The Chairman said the Society was fortunate 
in having secured Mr. J. C. French to read a paper 
on the art of the Pal dynasty. Mr. French had 
spent the greater part of his working life amongst 
the people of India, and had acquired a very genuine 
interest in and love for their civilisation and 
culture. During his (Lord Ronalrlshay's) period 
of office as Governor of Bengal Mr. French occupied 
many important official positions, and was in charge 
of the largest and most populous district in Eastern 
Bengal, the district of Mymensingh, at a time 
when political agitation certainly did not make 
the lives of district officers speciaUy happy. 
But, in spite of all Mr. French’s troubles and 
difficulties, he never permitted them to alienate 
his sympathies from the people amongst whom 
he lived, or in any way to affect his admiration 
for their culture ; and he had made a close personal 
study of the subject about which he was going 
to speak that afternoon. No one, therefore, could 
be better qualified to deal with what was admittedly 
a little*known subject — namely, that of the art 
of the great Pal Empire of Bengal, which covered 
a period of some three centuries or so, from the 
8th century A. D. onwards. 

The paper read was : — 

THE ART OF THE PAL EMPIRE 
IN BENGAL. 

By J. C. French, I.C.S. 

I should like to mention that this lecture 
is concerned with art, and not with history. 
But a certain historical setting is necessary, 
as it is difficult to treat of an ai*t coming 
completely out of the void. For the history 
of the Pal Empire I am principally indebted 
to the work of the late Mr. F. J. Monahan, 
of the Indian Civil Service, that distin- 
guished scholar and historian under whom 
I Imd the honour to serve as a District 
officer in the Presidency Division of Bengal. 

The Pal d3masty reigned in Bengal during 
the Dark Ages in Europe, from the 8th 
to the 11th centuries. The flood of the 
Mohammedan invasion lies between us. 
Their only relics are the vast mounds which 
mark their buried cities, and the art which 
is our present. subject. 

The rise of the Pal dynasty in Bengal 
was preceded by a period of anarchy. From 
the obscure chronicle of the Rama Oharitam 
we learn that to end this anarchy ‘Hhe 
people forced the Goddess of Fortime on 


Gopala.” This Gopala was the first King 
of the Pal line. Ho. came to the throne by 
election, and we are told tliat he was chosen 
King to put an end to a condition of things 
described by the Sanskrit word “ mat* 
syanyayam.” The literal translation of 
this woril is “ fishy.” It is not an anti- 
cipation of modem slang, but is a favourite 
simile of ancient Sanskrit writers on poli- 
tical science. Anarchy is said to be fishlike 
because the large fish prey at will on the 
smaller ones. Efforts to end this anarchy 
in Bengal were for a time futile. The 
Tibetan lama Taranath in his History of 
Buddhism gives the reason as follows : “ The 
widowed queen of a former King of Bengal 
murdered with poison everyone who was 
chosen to be King, but after a certain num- 
ber of years Gopala was elected. Ho 
eluded her efforts to poison him, and be- 
came King for life.” This story would 
seem fantastic to European ears, but it is 
exactly paralleled in our own times in 
Tibet. The present Dalai Lama, the ruler 
of Tibet, is the first for some hundreds of 
years to reign for any considerable length 
of time. All his predecessors were poisoned. 
Like Gopala, the present Dalai Lama has 
eluded his poisoners. The throne to which 
Gopala was elected was that of Gauda. 
This name is now applied to the mins of a 
a great city in the Malda District, but in 
ancient times it included the whole of 
Northern Bengal. Gopala extended his 
sway over the neighbouring Kingdom of 
Magadha, now known as South Bihar. 
Gopala WRS by religion a Buddhist, but, 
like his successors, he tolerated and even 
endowed Brahminism, and the two religions 
existed in peace side by side. A line in 
the chronicle of the Rama Charitam^ de- 
scribes Gopala as “ sea born.” What is 
the exact meaning of this picturesque 
phrase, whether it suggests the. claim of a 
divine descent from the gods of the sea, or 
is merely a poetical expression of a foreign 
origin of the dynasty, who crossed the sea 
' to Bengal, it is impossible to say. 

This is an example of the art of the 
beginning of the Pal dynasty. It is an 
image of the goddess Chan<li, and bears 
an inscription which gives its date as the 
end of the Sth century. This image was 
found in the district of Tippera in Eastern 
Bengal, and was seen by the writer in a 
temple of CSiandi, in the south-west extrem- 
ity of the Lalmai Hills, a peculiar low range 
• rjatng abruptly from the alluvial plain* 
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No^ this image has disappeared, stolen by 
thieves. It was a metal image, in an 
amalgam known in India as ostradathu, 
the sacred mixture of the ciglit metals, 
including gold and silver. Doubtless it 
has been melted down for the fragments 
of precious metals which miglit be found in 
it. The photograph hardly does justice 
to the image, and the profile view was even 
finer, but such as it is w'e mast make the 
best of it, as the only surviving record of 
this most interesting work. The simiJicity, 
dignity, and a certain immanent sense of 
life and significant vitality need no emphasis. 
For this photograph and for many succeefiing 
ones, I am indfjbted to Mr. Naliiii Kanta 
Bhattashali, the able and zealous curator 
of the Dacca Museum. T am also indebted 
to his indefatigable researches into the 
ancient history and archaeology of Bengal. 

This small figure of Avalokit*>tvara is an 
example of the art of Bengal in the 8th 
century. It was also fount I in the I>a.lmai 
Hills, near (>oinilla, some years ago. It is 
now on exhibition in the Indian Pavilion 
at Wembley. 

This magnificent image of Vishnu comes 
from Barisal. The force and power and 
sense of x^rofound dejith and mystery are 
ax)parent. The style in some ways rt'calls 
the Gupta period, but the mysterious and 
significant vitality, and the tense and 
nervous energy pervading the figure mark 
it as a fine example of the splendid x)eriod 
of Indian art which lies between tlie Hun 
and Mohammedan invasions. Judging 
from the style, this image cannot be assigned 
a later date tlian the 8th century. 

This is an image of Vishnu. It is now 
on exhibition in the Indian Pavilion at 
Wembley. The elegance and strength of 
this figure, combined with the same 
mysterious sense of vitality which marks 
the first figure of the goddess Chandi, 
are characteristic of the early stages of Pal 
art. The perfect simplicity emd restraint 
of the setting and scheme of decoration 
strike the eye, especially when contrasted 
with the fiorid over-elaboration so often • 
associated with later images of this character. 
The style of the art resembles that of the 
first figure of the goddess Chandi. This 
image was found on the site of the ancient 
city of Mahasthan. "All that remains of 
MAhasthan nowadays is "a plateau a mile 
square, surrounded by a vast moat. The 
plateau supports' an ordinary ](pdian village 
inth its rice and brilliant yellow mustard 


fields, and only a vast pillar or massive 
block of stone protruding from the earth 
recalls the memories of its vanished glories. 
This plateau, which rises straight up from 
the plain, and is the work of man and not 
of nature, is an enduring evidrace of the 
l>ower and greatness of the Pal Empire. 
All the region round Mahasthan for some 
miles is full of traces of ancient remains. 
It resembk^s Deliii, Patna, and Malda in 
that it contains ruins and remains not 
merely of a particular period, but of several 
distinct epochs. For instance, the Chinese 
traveller Hieun Tsiang visited Paundra- 
vardhana in the 7lh century, and later 
on Ramaxmla established his capital of 
Ramavati here. If but one hundredth 
X^art of the time and energy expended every 
year on excavations in Egypt were apx^lied 
to this region, what interesting results 
might not be obtaiiK^d 1 

In one coriuu* of tlu^ x>lateaii of Mahasthan 
stands a Mohammedan mosque. The 
ancient Hindu carvings and figures on the 
walls, and even in the stones of the steep 
flight of steps which lead ux> from the plain, 
bear witness to the iconoclastic zeal of 
its architects, and recall the days, evil to 
Hindu art and sculxtture, of Kala Pahar and 
his image breakers. Kala Paliar, according 
to local tradition in Central Bengal, was a 
Brahmin, wiio joined the Mohammedans 
when they iuvadetl Bengal, »and in th(^ 
destruction of images and temples showed 
the zeal of a convert. 

Gopala was succeeded on the throne by 
Dharmapala, whose reign falls in the first 
half of the 9th century. This sovereign 
extended his empire far over Northern 
India. He conquered the Kingdom of 
Kanauj, deposed the King, and set up a vas- 
sal in his place. He was a reformer of the 
Buddhist religion. Dharmax)ala .married 
a Rashtrakuta princess. The Rashtrakutas 
occupied the Deccan and Dharmapala 
sometimes allied with them in his wars 
against the Gurjaras, who occupied Raj- 
putana and the Punjab. A poet described 
him as follows : “ King Dharmapala 

is like to the Kalpataru (the Kalx>ataru 
is the wishing-tree of Hindu legend, that 
^ves whatever is aeked of it). What shall 
I say 6f him who is devoted to his faith, 
rules the earth, and is descended from the 
Ocean, who has the Moon for his friend 7” 
Dharmapala was famous for his modesty. 
He turned away his head in confusion when 
he heard his praises sung by the village 
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cowherds, by the children at play, and even 
by the imrrots in their cages. 

Dliarmapala was succeeded by Devapala, 
a warlike King, whose war elephants 
penetrated the Vindhya Mountains, and 
his war horses visited their native home in 
the country of the Kambojas. The lord of 
Utkala, hearing Devapala’s name from 
afar fled, while the lord of Pragjyotisha, 
accepting Devapala's commands, remained 
in peace and fri(>ndship. Devapala humbled 
the pride of the Kuna, the Dravida, anti the 
Grujara Kings. (The phrase of the war 
horses visiting their native homes in the 
country of the Kambojas a])pt‘ars obscurts 
but the ex^jlanation is simple. ^Phe country 
of the Kambojas is Tibet. Even nowadays 
there is a trade in horse-flesh from 'Pi bet and 
the Himalayas into Hengal. "I'he expression 
intlieates that Devapala niounted his 
cavalry w'ith hoi*ses im])orted from Tibet. 
St) when he invatled Tibet the 1101*808 of his 
(iavalry visit(*<l their nativt' home). An 
insf riptic n on a pillar tells us ; “ Tht) 
illustrious prince Devapala made tributary 
the earth as far as Ht^va’s ])arent, whoso 
rocks are moist w'ith the blood of w*ild 
elephants, as far as Oauri’s father, the 
mountain whitenetl by the rays of fsvara's 
moon, as far as the tw*o oceans wiiose waters 
are I'ed w'itli the rising and the setting sun.'’ 

It was in Devapala’s reig!i that there 
flourishctl the only tw'o artists whose numfjs 
have come down to us, Dhiman and his son 
Bitpalo. "Paranath in his history of 
Buddhism tells us : — 

“ In the time of King Devapala there 
lived in Varendra (Northern Bengal) an 
exceedingly skilful artist named Dhiman, 
whose son was Bitpalo ; both of these 
produced many works in cast-metal, as 
well as sculptures and paintings which 
resembled tho works of the Nagas. The 
father and son gave rise to distinct 'schools. 
Li painting the followers of the father were 
called the Eastern school ; those of the son 
as they were most numerous in Magadha, 
were called followers of the Madhyadesha 
school of painting. So in Nepal the earlier 
schools of art resembled the old Western 
school ; but in the course of time a peculiar 
Nepalese school was formed, which in paint- 
ing and casting resembled rather the 
Eastern types.” 

The mention of the influence of this Pal 
art on the art of Nepal, which continues to 
the present day, is interesting. 

The reigna of these two Kings occupied 


the greater part of the 9th century. The 
following images are examples of the art 
of this period. 

This is an image of the Buddhist goddess 
1'ara. It is from a village in the district of 
Dacca. This image from the style of the 
art can be assigned to tho 9th century. 
It conveys a distinct reminiscence of tho 
period of Indian art sometimes knowm as 
Early Buddhistic, which includes the sculp- 
tures of the Asokan agt), of Bharut, and of 
Sanchi. The essential continuity of Indian 
art is WH>ll exemplified in this figure. 

This imago of tho Buddhist Bhairaba is 
also assignable to tho 9th century. Like 
the preceding image, it comes from Eastern 
Bengal (Tippera district). It represents 
Heruka, tho Buddhist Bhairaba, a terrific 
manifestation inv'oked to ward off calami- 
ties. I'ho image wears a garland of skulls 
and is engaged in a ritual danc<». 

This is an imago of a Buddhist goddess. 
The imago w*as found at Mahasthan, and 
is at present in the museum of the Vai*eiidra 
Kesoarch Society'. I am indebted to the 
distinguished and learned Secretary of that 
society, Mr. AUhoy Kumar Maitra, for this 
photograidi, and also for much information 
coiict^rning tho history and art of this period. 
In this image, the art appears in a gentler 
and more gracious form. Tho W'himsical 
and fantastic grace of the support<*rs form 
a fitting foil to the dignity and beauty of 
the central figure. 

This small metal seated figure of tho 
Bud<lhistic Lokt*8vara comes from the district 
of Dacca. L()kesvara is identical with 
Lokunatha tho Bodhisatva of Amitabha. 
It is assignable to the same period as the 
preceding figure. 

The next six kings of tho Pal dynasty after 
Devapala are mere names, and it is not until 
we come to Mahipala, famous in Bengal 
song and story, that the mists of a thousand 
years clear for a moment. His accession is 
placed late in tho 10th century. Mahipala 
recovered the kingdom of. his ancestors, 
which h€ui been encroached upon by a 
Til)etan invasion. Tradition ascribes to him 
great public works, but all that remain of 
them nowadays are tanks so Vast as to 
resemble lakes and moiuids and ruins. 
A saying is still current in Bengal which 
preserves his name : ” Dhan bhante 

Mahipaler gita.” — “ Songs of Mahipal while 
husking rice.’* Mahipala repulsed Rajendra 
Chola, an invader from Southern India. 
Mahipala in 1026 A..D. did extensive repairs 
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to the temples and shrines in Benares. 
The beginning of the vernacular literature 
of Bengal is ascribed to this reign. Budd-, 
hist songs in Bengali gave rise to the Kirtana 
songs. Mahipala was the greatest power 
in Northern India. It was a period of 
religious development, in which popular 
Buddhism c^me to bo influenced by the 
doctrines of Tantras. “ Nathas ” flourished 
about this time. These “ Nathas ” were 
ascetics who, by the exercise of Yoga, 
attained to ‘fuperhiiman powers. They 
were both Buddhists and Saivas. 

This figure of Shiva bears the date of the 
third year of Mahipal's reign, about the 
beginning of the last quarter of the 10th 
century, and is a fine example of the art 
of the Pal period. Carved in bas-relief 
on extremely hard and polished black 
rock, it must have taken about two years 
to complete. Such statues are practically 
indestructible from natural causes, and will 
yield only to the hammer of the fanatical 
image breaker. Below the statues on either 
side are the shaktis or persouiflcation#i of the 
female energies of the deity. On either 
side of the deity’s arms are lions, the emblems 
of knowledge. They are usually shown 
mastering elephants, as signifying the 
triumph of knowledge over ignorcmce, 
a somewhat singular inversion of the general 
idea of the intelligence of elephants. Li 
this statue, of course, the elephants are 
omitted, but they are shown in a later 
example. At the top of the statue are the 
flying apsaras, while at the foot are the 
figures of the donor of the statue and his 
family. 

This magnificent image of Tripura comes 
from the Dacca District. Tripura is the 
female creative principle of the universe. 
It is impossible to conceive a finer expression 
in, art of profound and unfathomable 
meditation. This is a Brahminical image. 

This is an image of Jambhala, the Budd- 
hist god of riches. Jambhala is derived 
directly from the Brahminical deity Kuvera, 
the h^ad of the Yakshas, and the god pf 
ghosts and the under-world, including 
buried treasure. But Jambhala with his 
conversion to Buddhism changed his char- 
acter, and we find him resembling another 
god of the Hindu jpantheon, the elephant- 
headed Ganesh. Ga^esh is the god of 
successful endeavour, of righteous increase, 
the apotheos^ of the profiteer. The favour 
of Kuvera, resulting in accession to sudden 
and sinister wealth, was by no means . sp 


sought after by the wise as were the bene- 
fits of Jambhala and Ganesh. 

This charming image of a form of Buddha 
comes from Western Bengal. The delicacy 
and grace of the art need no emphasis. 

This fine image also comes from Western 
Bengal. l,t represents Pindola, a con- 
temporary of the great Buddha, and sub- 
sequently deified as the god of medicine. 

Mahipala’s reign appears to have con- 
tinued for the first thirty years of the 
eleventh century. The principal event in 
the reign of his succ€)ssor Nayapala is the 
mission of Atisa to Tibet. Atisa was a 
principal lama in the Buddhist monastery 
of Vikranutsila on the Gan^s. Envoys 
came from Tibet and persuaded him to go 
to that country to reform the Buddhism 
there. It was about the year 1040 A.D. 
that Atisa said farewell to Sthavira Rat- 
nakara, the head of tlie Vikramasila 
monastery. The latter was much dejected, 
and said that the signs promised evil for 
India, as numerous Mohammedans were 
invading the country. When Atisa, on 
his way to Tibet, got beyond the Nepal 
frontier, some Saivaites sent robbers to kill 
him. As soon as the robbers saw his face, 
they were struck dumb and motionless as 
statiies. Atisa said, “ I pity the robbers,” 
and uttered some mantras and drew figures 
on the sand. The robbers were then re- 
stored to life. Further on, Atisa found some 
puppies dying on the roadside. He saved 
them, and their descendants are still to be 
seen at Rodeng in Nepal, a special breed. 
The following story is told of Atisa and one 
of his disciples. The disciple was starting 
on a journey, and with his alms-bag in his 
hand was bidding farewell to his master 
Atisa. Suddenly the disciple changed 
himself into a wolf, and devoured a corpse 
lying on the roadside. Then in a flash he 
turned himself into human shape again. 
Atisa said : ” Now you can practise what 
form of worship you please.” Atisa con- 
demned the TaUtric system for Buddhists, 
and once said ” It is not good for a Buddhist 
priest to have learnt a Tantric charm from 
a heretic.” 

In Nayapala’s reign an ominous event 
took place. The bazaars of Benares were 
looted in a raid by Nyaltogin, Mohammedan 
governor of Lahore. 

Later on in the eleventh century there was 
a formidable revolt against the Pal dynasty 
by the Kaibarttas, or fishermen, led by 
Diwoka, who established himself as king 
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in Central Bengal. This revolt is surmised 
to have indicated an interesting tendency 
which undoubtedly developed during the 
eleventh century, a reaction towards 
Hinduism away from Buddhism. Budd- 
hists forbade the taking of life, and the 
revolting fishermen could easily have come 
into violent conflict with the i*eligious tenets 
of their rulers. Diwoka was succeeded 
by his son Bhima. The latter’s name is still 
preserved in Central Bengal by a vast 
embankment, which traverses the district 
■of Bogra from north to south, passing close 
to Mahasthan in the centre. From long 
exposure to s\m,'wind and rain this embank- 
ment has weathered to a hardness resem- 
bling stone, and forms a striking contrast 
to the soft alluvial plain on either side. 

Bhima was defeated and killed by Rama 
pala, the grandson of Nayapala. Rama- 
pala is the hero of the Sanskrit poem Hama 
Charitam. 

A couplet in the Rama Charitam tells us 
that the art of Varendra has put into the 
shade the art of Southern India. Another 
interesting reference is to be found in a royal 
stone inscription of the first Sen king (the 
immediate successor of the Pal dynasty), 
disclosing the existence of a guild of artists 
in Varendra. 

Ramapala raised a great statue, of Sfiiva, 
and statues of Skanda or I^itikeya, the 
god of war, and Ganesh, and a lofty temple 
to the eleven Rudras. All this may 
represent a concession to the rising tide of 
orthodox Brahminism, of which the Kai- 
bartta revolt may have been a sign. But 
the fact that he remained a Buddhist is 
shown by the building of the great Vihara 
of Jaggaddala. 

Ramapala attacked Utkala, and ruled the 
country up to Kalinga, and his armies 
conquered Kamrup. 

Ramapala’s principal minister was 
descended from the ministers of earlier 
Pal kings. The office seems to have been 
hereditary, as it is in Nopal to-day. 

About the beginning of the twelfth cen- 
^ tury the Pal dynasty was finally overthrown, 
and was succeeded by the Senas. 

This image of the Buddhist goddess 
Maha-Praii-sara, a protecting deity of 
Buddhism, comes from Dacca District. Its 
date may be assigned to the 1 1th 
century. The style of the art is riper and 
more florid than in the eariier examples, 
and signs lue not wanting that the art had 
reaoho^ its full sBeoxth emd is about to enter 


on the dowiiwaixl path. But these figures 
of the late Pal age still preserve no little 
of the combined strength and grace which 
mark this great period of Indian art.* 

This is an image of the boar incarnation 
of Vishnu. There is a certain suggestion 
of Javanese sculpture in the lines of this 
figure. 

This is a flgui*e of Vishnu of the 11th 
century. The lions mastering the elephants 
will bo noted at the sides of the deity* 
Though this w'ork occurs late in the course 
of Pal art, it is a magnificent example of 
the ai*t. The suggestion of Javanese sculp- 
ture already noted in the previous image 
occurs hero with added force. There is, 
however, in this work still a tense and 
nervous vitality, a sense of mysterious 
significance, absent from the softer art of 
the south. Figures of Vishnu of earlier 
periods have already been shown. A glance 
at these figures will indicate more clearly 
than many words the course of Pal art. 

Here we have the art in its primitive 
vigour. 

This is the art in a moi*o sopliisticated and 
developed state, in the 10th (jentury. 

This figure of Vishnu of the 11th century 
represents the art in the stage of full develop- 
ment and approaching decline. 

The overthrow of the Pal dynasty by the 
Sena dynasty in Bengal, at the end of the 
eleventh or begiiuiing of the 12th century, 
implies very much more than a mere change 
of rulers. It marks the decline of Buddhism, 
and the establishment of a new caste 
system. We have seen that Ramapala, 
a Buddhist King, succeeded in crushing the 
Kaibartta revolt, which was probably anti- 
Buddhist, but he only did so with the help 
of allied feudatory chiefs, some of w'honi, 
and among them the Senas, were favourable 
to religious reform. That reform, like other 
so-called reforms in religion, was really 
a return Uy older gods. It was a reaction 
against the democratic and equalising 
tendencies of Buddhism, and a determina- 
tion to uphold and multiply social and 
lAcial distinctions. The milder religion 
of Buddhism was left, wd a return was made 
to the divinities of earlier ages. The 
religion of Buddha, which was bom in India 
some sixteen centuries b^ore, and which 
had endured longest in Bengal, had at last 
come to an end, and the age-long Hinduism, 
of which Buddhism its^ was a branch and 
ah aspect, revived in its ancient form, and 
Buddhism was no longer known in the land 
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of its birth. The exact means by which 
Brahmiiiism supplanted Buddhism appear 
to have been the spread of Tantric doctrines. 
Common at first to both religions, they 
ultimately led to the extinction of Budd- 
hism. At the present day the Buddhism 
of Darjeeling and other Himalayan coun- 
tries adjoining Bengal is largely influenced 
by the Tantric system, and it is curious to 
note that nowadays in Nepal the Brah- 
niinical form of Hindi lisiii is forcing the 
Buddhist religion nortliwaids. It is also 
interesting tb note that at the present day 
in India there are rnoveiiients of reform and 
of i*evolt against the caste rc^strictioiis of 
orthodox Hinduism, in tliis respect thc^se 
movements resemble Buddliism. One has 
only to mention the Bvahmo Samaj in 
Bengal, the Arya Sanaij in Northern India, 
and the agitation connected with the name 
of Gandhi (as regards the latter, in theory 
if not in j^ractice) to realise the trend of 
modern tendencies in Hinduism. 

The writer has no intention of criticising 
the revival of orthodox Brahmiiiism, under 
the Sena dynasty, or of lamenting the decline 
of Buddhism. The narrower and harder 
form of religion was better suited to with- 
stand the troublous times coming with the 
Mohammedan invasions, it is as though 
Hinduism instinctively collected its forces 
and braced itself to w'ithstand the coming 
assault, a wonderful sign of the tremendous’ 
inherent vitality of this age-long system. 
So wo find the Brahmins of the Sena age 
condemning the use of the vernacular 
language in religion, which the Buddhists 
had encouraged. “ Who liears the eighteen 
Puranas or the liamayana recited in Ben- 
gali will be thrown into the hell called 
Rourava.^* Tlie Brahmin opposition was 
not mere jealous exclusion. There was a 
genuine fear that religious truths might 
be perverted or degraded and the cere- 
monies lose dignity by feeble or incorrect 
translations. In Sanskrit the ancient 
tradition was preserved inviolable. 

The effect on art was adverse. As at 
this period in China and Japem, the Budd- 
histic system seemed to possess some 
affinity with the fine arts. The art of the 
orthodox Brahminical period succeeding the 
Buddhism of the Pal kings, shows dis- 
fhict signs of degeneration. The art is 
harder, stiHer, more conventional, and with 
over-elaborated decoration. It is true 
that much oft the art of the earlier period 
deals. with deities of the Orthodox Hindu 


pantheon. But the Buddhism which 
flourished side by side with it appears to 
have inspired its art. It is impossible to 
distinguish by the style of the art a Budd- 
histic from a Brahminical figure in Bengal, 
and the same is true of other parts of India. 
The transition in art from the Pal to the 
Sena period in Bengal in some ways resem- 
bles that from the Sung to the Ming period 
in China, Buddhism to Brahminisrn in the 
first instance, Buddhism to Confucianism 
in the second. Tho writer has no intention 
of suggesting that it was only under Budd- 
hism that great art w'as produced in India, 
or that there is anything inimical in Brah- 
minisin t o art. IV) ta ke but oAe example, the 
great art of Rajput painting in Northern 
India from the sixteenth to the nine- 
teenth centuries, is a complete contradic- 
tion to such an assertion. And indeed it 
could be disproved without difficulty in 
Bengal itself from works of art subsequent 
to the MohammcMian invasions. Buddhism 
has no monopoly of art in India, and when 
we consider that Buddhism is only an aspect 
of Hinduism, and originated from it, and, 
as far os India was concerned, was re- 
absorbed into it, tin's fact is not surprising. 
But it remains -true, how'over, that in Bengal 
chiring the period with which we treat, 
with the decline of Buddhism art also 
declined. 

Much might be said of the aesthetic theory 
of this art, how^ it is based on the Hindu 
doctrine of Yoga, the attempt to peiietratt? 
past Maya, the superficial illusion of the 
details of the outward form, to the essential 
reality of things. Bhava, the third of the 
ancient Hindu laws of the art of painting, 
and the characteristic princif)le of Indian 
aesthetic theory, which may ho rendered** 
as the influence of spirit on form, is concerned 
writh this idea. It is interesting to note that 
the contemporary movement in art, some- 
times known as Post-Impressionism, from 
Cezanne to such living artists as Matisse, 
and Picasso, frequently appears instinctively 
to incline in a similar direction — that is 
to say, that the artist devotes all his energy to 
an attempt to portray the essential character 
of his subject, to the neglect of its details 
and environment. The indepmdence of 
design and its freedom from the trammels 
of mere representation and illusion, is 
another point of contact between these 
arts so widely separated in space and time. 
The large and increasing influence of the 
art of the East on contemporary art is an 
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interesting question, but one which belongs 
rather to a consideration of Oriental art 
in general than of the particular branch 
which w’e are considering to-day. 

The art of the Pal empire has a certain 
transcendental character. The artists faith- 
fully carried out the injunctions of the 
Shilpa Sastras, that it was their duty to 
portray gods, not men. Better the image 
of a gfod, however rudely and unskilfully 
wrought, than the most brilliant statue of a 
man that a human hand could execute. 

The art of the Far East is still far better 
known in Europe than is the art of India. 
It is hoped that the few examples shown 
to-day of one school of Indian art may serve 
to explain and justify an expression used 
in the art and philosophy of the Far East 
itself — San Goku, “ The Three Countries,” 
China, Japan and India. 


DISCUSSION. 

The Chairman (Lord Ronaldshay) said Mr. French 
had given a most interesting account of the art 
of what must undoubtedly be described as one 
of the most important eras in the history of Bengal, 
for recent research had certainly made it clear 
that under the Pal kings Buddhism enjoyed a 
period of cultural splendour prior to its decay and 
its eventual disappearance from the land of its 
birth. Incidentally the lecturer had touched 
upon the ancient Hindu theory of the origin of 
kingship — a theory which boro a most striking 
resemblance to the theory known as the ” social 
contract,” which one was accustomed to think of 
in connexion with the names of men like 
Hobbes and other European thinkers of the 17th 
century A.D. He had told, for example, how 
the founder of the Pal dynasty was made king by 
the people, in order to bring to an end a period 
of anarchy, a state of affairs which, as Mr. French 
had said, was described by the people of those 
days as Matsya-nyaya, a word which he had trans- 
lated as “ fishy.” A most interesting reference to 
the practice of electing a king to purge society of 
the crimes which overtook it appeared in a very 
ancient work on political science, the manu- 
script of which was found by an Indian scholar in the 
South of India in the early years of the present 
century. That work, by Kantilya, the Prime 
Minister of Chandragupta, the famous founder 
of the Mauryan Empire, which must have been 
founded, he supposed, about 300 years B.C. 
contained the following passage : — 

” People afflicted with anarchy consequent 
on the M&tsya-nyaya, — the practice of the 
bigger fish swallowing the smaller — ^first elected 
Manu, son of Vivasvat, to be their king.” 

And then followed the terms of the contract which 
was made between the people and the person whom 
they selected to rule over them. “ They allotted 
cme-sixth of their grains and one-tenth of their 


merchandise as his share. Subsisting on this 
wage, kings became capable of giving safety and 
security to their subjects and removing their sins.*' 
Here, then, they had a perfectly plain statement as 
to the origin of kingship made some centuries before 
Christ ; and Mr. French had quoted from a manu- 
script some thousand or more years later a passage 
showing that not only was that theory recognised 
in those days as an adequate explanation of the 
origin of kingship, but was actually put into practice 
in the times of which Mr. French had been speaking. 

Turning to the art of the period, it would be 
agreed, he thought, that with the aid of his illustra- 
tions Mr. French had been able to give some idea 
of its quality, and they might well agree with him as 
to the interesting and valuable results which would 
be likely to accrue if systematic excavation on 
a generous scale was undertaken in Northern 
Bengal ; for it was unquestionably the case that 
under the Pal dynasty, whose sway extended 
over the greater part of Northern Bengal, 
amongst other parts, there was a great flowering 
of Buddhist art, so much so that it had been 
claimed that ** from the 9th to the I2th century the 
whole of the Buddhist world drew its inspiration in 
literature and art from the Kingdom of Gauda.'* 
For some years past exploration on a modest scale 
had been carried out, as Mr. French had said, by a 
body of men known as the Varendra Research 
Society. That society was founded by an 
Indian gentleman, Kumar Sarat Kumar-Koy, of 
Dighapatiya, and consisted of a number of 
Indian scholars and others interested in the 
work of research, who had already done 
valuable antiquarian work, and by their labours 
had thrown much light upon the history of the Pal 
Empire. Nearly five years ago he (the Chairman) 
had been privileged to open a museum at the little 
town of Rajshahi, in Northern Bengal, which formed 
the centre of the activities of the society — a museum 
which now housed some hundreds of pieces of stone 
sculpture, together with a collection of metal images, 
ancient copperplates and coins, as well as a fine 
assortment of Sanscrit manuscripts. Amongst 
the sculpture he recalled some beautiful images 
of Chandi and Vishnu similar to those shown in 
Mr. French's photographs. He was particularly 
glad of that opportunity of bearing witness to the 
high spirit of scholarship and research by which 
the members of the Varendra Society were actuated, 
all the more so because it was impossible not to 
notice in India at the present day a certain tendency 
to draw somewhat fanciful pictures of a resplendent 
past rather than to reconstruct a picture of actuali- 
ties based upon critical investigation. Solid 
work such as that which was now being done by 
the Varendra Research Society certainly redounded 
to the credit of Indian scholarship, and called 
forth the gratitude of scholars, and particularly of 
historians, all the world over. 

Mr. French’s paper was so suggestive and so 
full of interest from such various points of view 
that it would certainly be easy to comment upon 
it at great length, but there were present that 
afternoon persons who were much better qualified 
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than he to speak upon the art of the Pal period ; 
and since the meeting was fortunate enough to 
have present an admirable representative from the 
British Museum, Mr. Laurence Binyon, he would 
ask him whether he would say a few words. 

Mb. Lavbbnoe Bin yon, LL.D., said it was very 
kind of Lord Ronaldshay to refer to him as if he 
were an authority, but he had rarely felt more 
ignorant than he had that afternoon in listening 
to Mr. French’s paper. He was, however, very 
glad to have the opportunity of expressing gratitude 
to Mr. French not merely speaking for himself, 
but as one of a number of English students of Indian 
art who had not the opportunity to visit India 
themselves, and who were enormously indebted 
to sympathetic students like Mr. French for all the 
pains and research they were at to bring before 
them such beautiful objects as he had shown. 
He thought the qualities emphasised in the paper 
were just those they really had, majesty lihd grace, 
and in particular a mysterious power as of aboriginal, 
interior life. It was very interesting to remember 
that the Pal dynasty was in great part contemporary 
with the splendid T'ang dynasty in China, 
the greatest period of Chinese creative art. It 
was known that during that time there was living 
intercourse between the two countries ; there 
were hundreds of Indian Buddhist monks in Lo 
Yang, the capital of China, and some of these very 
images might have had a direct influence on the 
grand Buddhist art of T’ang. 

There were two points in the paper which 
particularly struck him. One was Mr. French’s 
reference to Egypt and to the large sums and 
elaborate research devoted to Egyptian exploration, 
compared with the little that was done for the 
exploration of Indian art. However, it must be 
realised that it took a long time for a new art to 
get the necessary prestige for it to be adequately 
studied. What was a mere curiosity to one genera- 
tion was accepted by the next as something worthy 
of universal study. He might mention that in the 
British Museum during part of the 19th century 
there existed what was called a Department of 
Oriental Antiquities. That Department no longer 
existed. One would have thought that oriental 
antiquities would have included something of the 
art of Ihdia, Persia, China and Japan: but there 
was not a single object from beyond the Euphrates. 
Oriental antiquities in the middle of the 19th century 
meant Assyria and Egypt, and that might suggest 
how far progress had been made in the last half 
century in the widening of our knowledge of and 
sympathies with the art of the world, and especi- 
ally of the great art of Asia. While speaking of 
excavation and exploration he would like to express 
the hope that not only would money be found 
for increasing that work in India, but that also 
before very long we migh1^have in London some 
representative series of good oasts from the chief 
masterpieces of Indian sculpture. At present the 
Indian section at South Kensington was most 
inadequately housed, and very c^wded, and a 
new building really was required. He did not think 


one wanted to have a great mass, but a choice 
selection of the most impressive, really ** world- 
masterpieces ” of Indian sculpture would be a very 
great boon to students, and make a great impression 
on the general public. 

The other point that struck him was Mr. French's 
reference to what was called the advanced movement 
in art of to-day. A great many people, most people 
probably, found the works of those painters and 
sculptors antipathetic altogether; but whatever 
was thought about them — and he thought their 
efforts had not been particularly successful hitherto 
— ^it was not a question of a mere change of fashion 
in art. The movement of the last generation in 
painting was impressionism, and the chief apostle 
of impressionism, R. A. M. Stevenson, said the 
first business of the painter was to forget the fact 
that things existed ; he was simply to regard the 
impression on his eyo of the colours and tones, 
quite regardless of what they were in thomrolves 
and their essential character. The new movement 
was an absolute recoil from that attitude, and it 
was not only a question of art ; he thought it had 
its roots in an instinctive dissatisfaction with our 
civilisation, — ^not only with our art, — ^which had 
been too much absorbed in the surface of life, and 
too little concerned with essentials. 

Mr. A. Yusup Ali, C.B.E., I.C.S., retired, said 
that in common with the rest of the audience 
he would like to say how much he enjoyed the very 
clear exposition of Pal art given by Mr. French. 
It was not a subject which had been often treated. 
In old-fashioned works like, say, Stewart’s 
“ History of Bengal,” the cultural side of Bengal had 
been altogether neglected ; in fact Stewart dealt 
almost exclusively with the political history from the 
invasion of the Muslims to the British conquest. 
The new fashion of bringing back history to its 
bearings, trying to make all the information we 
get from sculpture, from architecture, from paintings, 
mural or otherwise, bear on the life of the people 
and the interpretation of the political history, was 
one of the most welcome features of historical 
work at the present time. And it was of peculiar 
value in the case of India. When he was a child 
at school the history of India presented to him was 
a lifeless and chaotic jumble. He could not string 
it together, and he remembered once making a 
very crude remark, which he thought was justified 
by later experience. He was asked by a disting- 
uished visitor to his college which history he liked 
best. He was expected to answer, ” The history 
of India.” He answered, instead, The history of 
England.” He was not unpatriotic ; what he meant 
was that the history of England, as taught to him, 
presented a continuous growth, a movement 
amongst the people. He could see how the people 
began from their root beginnings ; how they sculp- 
tured, as it were, their political history ; how the 
religious reformation came and joined on with the 
various social and intellectual movements ; how 
JPuritanism itself led to the Stuart reaction, and 
how a number of such facts grouped themselves 
in vital relations until he could form an 
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intelligent picture. In the history of India in 
those days there was practically a complete gap 
between the Vedas and Buddhism to the Mohamme- 
dan invasion ; and although he was naturally proud 
of the achievements of his own people in India, 
he felt that it was a gap that ought to be filled. 
There was probably very little material in those days. 
Now it was accumulating, and the period of the 
Guptas, for instance, stood out clearly before them if 
they utilised the vast material that was at their 
disposal. For that reason he thought it would be an 
excellent thing if the suggestion thrown out by so 
great an authority as Mr. Laurence Binyon were 
followed up, and if they had in India — ^he would prefer 
it in Delhi, but the precise locus was of little import- 
ance — ^in Calcutta or Delhi or even in Ix)ndon, a good 
r6sum4,not of the old sort, but of the kind which brings 
together the cultural forces and shows the continuous 
development of Indian art and culture from Budd- 
histic and Mauryan times through the Gupta ages 
down to the present day. He felt that the history 
of India could only be understood in that way ; 
and Mr. French's paper was an illustration in 
point. 

The Pal period was considered a local period, 
but Mr. French had shown how a local period 
could be studied so that it could be made to fit into 
the general history of India ; and it was only by 
the study of local periods that one could obtain 
that grasp over general history which made things 
clear. He was not at present quite sure whether 
Mr. French realised the relation between the art 
which he had so admirably described and Gupta 
art. He (the speaker) had been a very close 
student of Gupta art, which had a veiy wide 
geographical range. But its range in chronology 
seemed equally wide. The art of the age of 
Harsha Vardhana, whose capital was at Kanauj, 
in the middle of the United Provinces, was 
practically Gupta art. For centuries after Harsha 
the same traditions continued. Many examples 
were to be found in the United Provinces. He 
could not help feeling that the first beautiful 
example of the goddess Chandi which Mr. French 
threw on the screen, and which he had referred to 
as in some way connected with Gupta art, clearly 
showed the affinities of Pal art to Gupta art. He 
thought the perfect naturalness, the directness, 
the vigour of execution, were signs of an imperial 
spirit that knew its own mind. The attempt 
on the part of the sculptor to portray the benevolent 
features of a goddess who, at an early stage in the 
hitsory of India, was a very bloodthirsty goddess — 
witness the references to her in a play like *' The 
Little Clay Cart ” (Mrichchha Katika),->-wa8 
evidence of a refinement characteristic of the 
Gupta tradition; and as that tradition became 
remote one found also that there was a debasement, 
a deterioration, a progress downward (if he might 
use an Irishism). Niching illustrated that better 
than the florid examples that were thrown on the 
screen later. Possibly they were better in tech- 
nique; certainly, to his mind, they were very 
much inferior in ihe sincerity, vigour and directness 
connected with all the best art. 


He had no time to elaborate the theme^ but he 
would like to end with a very brief examination 
of a fascinating question. In Indian art, the art 
inspired by Buddhism held a pre-eminent place. 
What was it that gave this art such a great hold 
over our minds comx>ared with some of the later 
debased art ? He did not mean to exclude 
Brahmanical art; he considered that the best 
examples of Gupta or Pala art pre-supposed 
Buddhist art ; where Shiva or Vishnu was 
introduced his personality was regarded as a 
Buddhist would regard the personality of Buddha. 
It seemed to him that the Buddhist religion was 
specially characterised and distinguished in India 
from the numerous cults in the comprehensive 
system of Hinduism by three acts, first, that it 
was simple ; secondly, that it appealed to the 
people and not to a coterie ; and thirdly, that it 
went directly to the very deepest feelings of 
humanity instead of standing on a transcendent 
metaphysical tradition. Those characteristics in 
all ages were sure to give to art a pre-eminence 
which a merely esthetic art could not attain. 
That was found in the Greco-Buddhist or Gandhava 
art of the best period. It was found in the Gupta 
art of the best period ; and he was extremely glad to 
note the same characteristic in the early Pal art, 
which was Buddhist. If one took some examples of 
statuary which had been recently discovered in 
the United Provinces, they also illustrated his point. 
He did not know whether there was anyone in the 
audience who had seen that beautiful statue of 
Vishnu which was recently discovered in Gorakhpur, 
and for which a special temple was going to be built, 
in order that it might be fitly housed. It was 
of black polished marble, like the one which 
Mr. French had shown, and possibly it dated from 
either the same period or a little earlier, nearer 
the Gupta period. But there again, one found 
that although it was a statue of a Brahmanical 
god, it was treated with all the affection of a 
Mahayana Buddhist for a personal deity ; it was 
treated with something of the familiarity with which 
popular religion clothed its gods and goddesses ; 
and until one got to that sincerity, that directness, 
that familiarity, that desire to bring art into relation 
with our own lives, — ^until then, art must necessarily 
be the art of a coterie, and not a popular art. 
For this reason, if he were addressing an audience 
of his own countrymen, he would specially insist, 
particularly in the new art which they are building 
up now, and which he hoped would be a sign and 
symbol of that great and vigorous nationality to 
which India was looking forward, that in that art 
they must try and study the facts of present life, 
and apply all the technical knowledge and skill 
they could attain in order to interpret it, and not 
merely be lost in the mazes of a more or less vague 
or elusive tradition. 

He had much pleasure in bearing his testimony 
to the value of Mr. French’s paper, and perhaps 
it would also be permissible to hope that a similar 
attempt would be made to interpret Gupta art, 
for which, perhaps, the material was even more 
abundant than for Flal art. 
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Mb. a. L. Saunders^ C.8.I., fonnerly CommiBaioiier 
of Lnoknow, said the only qoalifioation he could 
possibly have for taking part in the discussion was 
his somewhat long service in an adjoining province, 
where artistic problems presented themselves from 
a somewhat different angle, which had been far 
better explained than he could hope to do by his 
colleague, Mr. Yusuf Ali. He would also like to 
exprm his agreement with Mr. Yusuf Ali when 
he referred to the great interest which the artistic 
history either of the Pal dynasty or any other period 
had in its bearings on the general and religious 
history of the same period. One so often got 
histories on one line alone, and the connexion 
between the two was not always brought out. That 
was particularly so with rega^ to the rise and fall 
of the Buddhist civilisation in India. One knew 
about the rise of that wonderful civilisation, and 
how it not only introduced new ideas but actually 
spread over the whole of Asia, even to the extent 
of exerting an influence over the Roman civilisation 
in Asia. What was involved in a haze of doubt 
amd difficulty was why the civilisation having 
attained that point should have fallen and dis- 
appeared. Whether it was due to the Moham- 
medan invasion, or whether the Mohammedan 
invasion in turn was invited by the weakness of 
India it was not for him to say. There was, of 
course, the comparison with the decline of the Roman 
civilisation ; but there it was more easily explained 
because of the altering of the balance of the popu- 
lation. The invaders of the Roman Empire were 
enormously superior in numbers to those of its 
inhabitants, but in the case of the Hindu civilisation 
it was different. It was perhaps a natural pheno- 
menon ; the rise, the decline, and the fall of a 
great civilisation. Mr. French had shown by 
reference to actual statues how the mentality of that 
civilisation might have varied in accordance with 
its art, and that was one of the most interesting 
of his explanations. 

Sib Charles S. Baylby, G.C.LE., K.C.S.I., said 
that after the remarks of Lord Ronaldshay, and 
the other exceedingly interesting speeches to which 
they had listened it would be almost wicked to 
interpose any remarks of his own ; but he wished 
to express, on behalf of the Royal Society of Arts — 
he happened to be the Chairman of the Indian 
Section for the moment — and on behalf of the 
audience generally, their gratitude to Mr. French. 
It was obvious how greatly the paper had been ap- 
preciated by what might be called the more instruct- 
ed part of the audience ; but he (Sir Charles Bayley) 
wanted to speak on l^half of another section of 
the audience, namely, those who, although they 
had been in India for some time, were discreditably 
ignorant of Indian art, and had not the knowledge 
of Indian history which they would like to have. 
He was one of those, and if there were any others 
in his podtion he was sure they would feelas grateful 
to Mr. l^nch as he did hftftjplf for what Mr. 
French had taught them. His ^dress had been 
most valuable, and the value of' it* had already 
received the hi^^iest 'testimony that afternoon. 


He was sure that he was expressing the wish of 
the whole audience when he proposed a hearty 
vote of thanks to the author and to Lord Ronald- 
shay for taking the chair. No one could help 
reahsing what attention Lord Ronaldshay must 
have given during his Governorship, and probably 
at other times, to Indian affairs and to Indian 
art and Indian feeling. It was only necessary to 
have been present at the lecture which he gave 
the Society on " A Clash of Ideals as a Source 
of Indian Unrest ** at the beginning of the 
previous year, to understand that very fully. 


OBITUARY. 


Sir George T. Beiliiy. 

Sir George T. Beilby, F.R.S., LL.D., Mied on 
31 Bt July. By his death the Royal Society of Arts 
lost a member whoso scientific work and industrial 
activities formed eminent contributions to the 
object. s for which the Society exists, and whose 
devoted public service has been- most fruitful 
in the local and national machinery for research 
and education in science and technology. 

Sir George became a member of the Society in 
1884 and as long ago as that year he read before 
its old “ Applied Chemistry and Physics Section ’* 
a notable paper on “ The Production of Ammonia 
from the Nitrogen of Minerals.” On that occasion 
the late Sir William H. Perkin was in the chair — 
truly a notable conjunctign of chemists who have 
broken new ground in the advance of chemical 
industries. In 1881 Sir George Beilby and his 
colleague Dr. James Young patented a retort 
which so greatly improved the appliances at the 
disposal of the Mineral Oil industry that its output 
of useful products steadily increased and it 
became one of the most flourishing of the industries 
of Central Scotland. Ten years later — ^to refer 
only to one of his major contributions to chemical 
industry — ^he introduced a method of producing 
cyanide, .which in the hands of the Cassel Cyanide 
Company at Maryhill, Glasgow, increased 
immensely the production of the material 
essential for the recovery of gold by the cyanide 
process first practiced in New Zealand in 1880. 
His services in the promotion of Chemical Industries 
were no less productive in other departments for 
which he worked as Scientific Director of Chemical 
Works in this country and overseas. 

He devoted much attention to problems bearing 
on fuel economy and smoke prevention in connexion 
with the coal consumption of Great Britain. He 
reported on this to the Royal Commission on 
Ck>al Supplies in 1003. In 1017 he was appointed 
Director of Fuel Research under the Department 
of Scientific and Industrial Research which had 
been established in 1016, Sir George Beilby 
beiiig a member of the Advisory Council of the 
new department. From 1017 onwards, he made 
service in this outstanding public interest the 
first charge on his energies. Under his personal 
guidance and control a central Fuel Research station 
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was erected at Greenwich by the Government* 
The series of important researches which have since 
been conducted there and in related laboratories, 
now constitute a body of ascertained facts and of 
proved methods of investigation which forms for 
further research a solid foundation and a system 
of well blazed tracks in .the main directions of 
enquiry. Sir George Beilby’s services to the 
country and to science in this matter extended over 
six years and they were entirely voluntary. In 
this respect they were on the same basis as those 
he gave to the Naval and Military Authorities dur- 
ing the war. He accepted no payment for 
services and he presented to the Government 
the rights in every patent he took out. A 
member of the (Antral Committee of the Admiralty 
Board of Inventions and Research and of the 
Trench and Chemical Warfare Research Committees 
he had been rendering continuous service to the 
prosecution of the war; the great value of his 
knowledge, skill and assiduity in these connexions 
is known only to those who had the good fortune to 
be associated with him in the team work of that 
period. Beilby’s experience, judgment and re- 
source were at the disposal of every colleague and 
his personality counted for a great deal in the 
grapple with difTiculiies, whether in matters of 
.pure science or in the special field of developing from 
the results of scientific investigation practicable 
methods of production on the great scale required. 

The last nine years of his life wore indeed devoted 
gratuitously to national work in London, although 
for part of that time he w'as nominally resident in 
Glasgow. Before the War work which kept him 
so continuously in Jjondon, he had been an active 
citizen of the city which was the centre of his indus- 
trial activities. In particular he laboured for the 
great institution which is now the Royal Technical 
College. He was elected Chairman of the Governors 
of the College in liK)7, and he spared no pains to 
secure for the College the co-operation of public 
authorities and institutions in Glasgow and the West 
of Scotland. His familiar acquaintance with the 
links between science, industry and commerce, and 
his fine personality were cogent aids in the steady 
advancement of the College as a centre of teaching 
and research. 

Sir George Beilby received a knighthood in 1910. 
He was elected a fellow of the Royal Society in 
1006. He was for several years a member of the 
Council of the Royal Society of Arts and he contri- 
buted £500 to the Society’s Building Fund. 

F.G.O. 


CONFERENCE AT WEMBLEY ON 
ILLUMINATING ENGINEERING. 

On August 12th, the Illuminating Engineering 
Society held a Conference at Wembley to disouss 
** The Best Means of Promoting Public Appreciation 
of the Benefits of Good Lighting.” The subject 
was introduced by Mr. Leon Gaster, who has 
ecently returned from Geneva, where he attended 


the International Conference on Industrial Hygiene, 
which took place under the auspices of the Univer- 
sity of Geneva, and the International Illumination 
Commission Conference. A brief account was 
given of the work done at the above named (k)n- 
forences and by the Illuminating Engineering 
Society, since its inception in this country, 
and by other illuminating engineering societies. 
In view of the large experience and information 
obtained during the last 18 years, it was felt that 
the time is now ripe to bring to the notice 
of the general public the advantages to be derived 
from good lighting, and the drawbacks of badly 
lighted factories, schools, etc. The conference 
was very well attended and fully representative. 
After an interesting discussion the following two 
resolutions were passed : 

(1) “ That, as a result of 18 years of experience 
of Illuminating Engineering in this country and 
the United States, this Conference considers 
that the time is ripe for a comprehensive effort 
to promote public appreciation of the benefits 
of good lighting, and views with approval the 
desire of the Iliuminating Engineering Society 
to prepare a suitable scheme for this purpose, 
with the co-operation of other bodies interested 
in various aspects of illumination.” 

(2) “ The (Conference recommends that every 
support should be given by institutions for 
the encouragement of roasearch, members 
of the public and by all sections of the lighting 
industry to the Illuminating Engineering 
Society in carrying out such a scheme.” 

The following papers were read and discussed 
at the (Conference : — ” The Illumination of High- 
ways from the Motorists’ point of view,” by Mr. 
Elward H. Fryer (Head of the Road Dept., Auto- 
mobile Association) ; “ Some Notes on the Electric 
Lighting of the British Empire Exhibition,” by 
Mr. Haydn T. Harrison; and “Some Notes on 
the Gas Lighting at the British Empire Exhibition,” 
by Mr. G. L. Jennings (Brentford Gas Company). 


LIVESTOCK INDUSTRY OF NORTHERN 
MANCHURIA. 

A very small portion of the total resources of 
the livestock industry of northern Manchuria 
is being utilised at the present time. This ia 
partly due to the fact that the important markets of 
Siberia are practically closed to trade. More than 
50 per cent, of the meat trade of northern Manchuria 
is in the hands of a British firm, which maintains 
a modem packing plant at Harbin. 

From a report by the United States 0>nsul at 
Harbin it appears that the Kin|^n Moftntains 
form the border line between the bam-fed cattle 
industry and nomadic steppe herding. The entire 
territory from TsitSikar to Harbin and Kwang- 
chentze, on both sides of the Chinese Eastern 
Railway line, represents regions of farms with well- 
deyelpped cereal culture and important trading 
centres. However, colonisation has not penetrated 
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east of the Kinghan Mountains into what is known 
«s the steppe country, with its enormous 
width and sparse x>opulation of nomadic tribes. 

The principal centres for the trade in cattle are 
Hailar and Manchuria, although the place of the 
latter point is more and more being taken by 
Chalainor, which is only 19 miles distant and 
•escapes the almost prohibitive taxes imposed in 
China. At these two points all of the more import- 
ant cattle dealers maintain agents or branch offices. 
In the early spring these agents are supplied with 
silver cash, and they proceed into the plains country^ 
where they close bargains directly with the owners 
of herds. By the middle of summer these cattle 
are driven to stations of the Chinese Eastern Railway 
and left to graze until the winter killing at local 
slaughterhouses. The carcasses are then shipped 
to the different markets or resold to merchants from 
the Maritime Province, Pri-Amur district, or 
Harbin. A total of 45,863 head was slaughtered 
during 1 922 in northern Manchuria. However, this 
is small in comparison with the former times, during 
the imperial regime, when in Hailar alone 25,000 
head were slaughtered annually, as against 4,000 
at the present time. The best moat cattle come 
from the district south of Hailar, on the plains 
watered by the Kurlyn River. This region could 
easily supply 30,000 head of homed cattle and 
500,000 sheep. During 1922 104,897 sheep 

were slaughtered in northern Manchuria, distributed 
as follows : 50,149 at Hailar, 24,324 at Manchuria, 
9,247 at Tsitsikar, and 3,962 in other districts. 
During 1923 at Hailar alone 150,000 sheep were 
Ibought. 

Hog raising takes first place among the industries 
of the densely populated districts of northern 
Manchuria. With the low price of cereals, hog 
raising has been found by the local Chinese and 
Russian farmers to be a profitable enterprise, and 
its development has kept stop with the colonisation 
of the country. Therefore, the districts along the 
-southern line of the Chinese Eastern Railway and 
the districts surrounding the city of Harbin are 
the centres of the industry. According to the 
economic bureau of the Chinese Eastern Railway, 
there are approximately 3,200,000 hogs in the 
Anda, Harbin, and southern districts. 

The breeding of domestic pigs was begun very 
early in China (more than 3,000 years B.C.), but 
in spite of this and the fact that the industry has 
grown enormously, but little attention is paid to 
the improvement of breeds. However, the Chinese 
hog is remarkable for its fertility and early maturity. 
The methods of caring for and of fattening the hogs 
are very primitive, as is the mode of slaughtering, a 
large part of which is done on the farms. 

The organisation of the hog buying is almost 
entirely in the hands of the Chinese merchants, who 
through their agents close bargains with the farmers 
and bring the animals to market. No reliable data 
ate obtainable as to the'miinber of hogs slaughtered, 
inasmudi as the majority M them are home killed, 
and are prepared on the farms. Public slaughter- 
Aouies kill on anaremge 900,000 animals yearly. 


ELECTRIC POWER SCHEME IN 
MOROCCO. 

In his annual report on the economic and com- 
mercial conditions in the French zone of Morocco, 
H.M. Consul at Casablanca states that during the 
past year a big “ centrale thermique ** has been 
and still is in course of construction just outside 
Casablanca. The owners, the Compagnie des 
Chemins de Fer du Maroc, are furnishing this power 
station with three turbo-altemat ors of 6,000 k.w. 
each or 18,000 kilowatts in aU, w'ih a 60,000- volts 
tension. 

A general concession for the organisation of the 
production, transport and distribution of electrical 
energy in Morocco, granted undtr a law dated 
July 18th, 1923, is of “national '* importance for 
Morocco and incidentally it embraces the Central 
Thermique of Casablanca mentioltd above. A 
few details must suffice to indicate its great scope : 

The concession is granted to the.Banque de 
Paris et des Pays-Bas (acting in its own name and 
in the name of some twenty-four great French 
banking, electrical, railway and c ther enterprises) 
until the end of this century. 

Its main objective as deffned above is to be 
attained through : — 

(а) The Casablanca Central Thermique. 

(б) A 6rst hydro-electric power station on the 

Oum-er-Rebia river, provision being made 
for a minimum of 5,000 kilowatts. 

(f) A second hydraulic station, or a group of 
stations, to.be constructed at some point 
or points to be determined in the upper 
basin of the Oum-er-Rebia 

(d) Electric current for the electrification of (i) 
the Sidi-el-Aidi-Kouriga (Oued-Zem) to 
Casablanca phosphate railway ; (ii) electri- 
fication of the broad gauge Rabat-Casa- 
blanca railway (now under construction) 
and the electricity needs of Rabat and 
Kenitra. 

(e) (i) A transport line of electrical energy, in 

form of the letter Y, to join the 8\di Machou 
and Casablanca stations with a branch 
through Azemmour to Mazagan ; (ii) the 
same between Sidi Machou and Sidi-el-Aidi. 

(f) A lino of current to electrify th railway be- 

tween Sidi-el-Aidi and Marrakesh, and 
supply electricity to Settat an.i Marrakesh. 

(g) Lines between the power station on the upper 

and lower Oum-er-Rebia river 

{h) Any further secondary lines frind to be 
necessary. 

Part of this programme has no date fixed for 
completion, but the Casablanca power station 
was to be completed by July 1st, 1924, and the 
Sidi Machou station by the end of 1927. 

The concession is criticised as providing for 
needs not likely to become pressing for the inhabi- 
tants for many years; on the other hand it is 
argued that, in the absence of coal and petrol, 
Morocco must be provided with a local source of 
power always to hand and procurable at a price 
fixed by herself. The subsequent development of 
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tl.o oountiy will prove which of these two schools 
ol thought is correct. 

Small electric stations are being erected in certain 
of the towns, and Mazagan and Saffi already 
and Marrakesh this year will be provided with 
power sufficient for all lighting and moderate in- 
dustrial needs. 


MINERAL WEALTH OF THE FRENCH 
ZONE OF MOROCCO. 

So far as is known at present, writes H.M. 
Consul at Casablanca, the great subsoil wealth 
of Morocco lies in its limitless phosphate beds. 
The only group of beds at present exploited 
stretch over an area of 80 by 50 kilometres around 
£1 Bouroudj, and the product is now averaging 
74.80 per cent, phosphate of lime. The output 
from nil, in 1920, rose to 190,000 tons in 1923, 
and the estimate for 1924 is 350,000 tons, with an 
annual growth of 150,000 tons for some years to 
come. A broad gauge railway now joins the chief 
extraction centre to the quays of Casablanca, 
where the phosphates can be loaded by special 
machinery at the rate of 300 tons per hour. 

As regards secondary minerals, the principal 
deposits so far located are : — 

(i) Manganese — South of Oudjda. 

(ii) Manganese and lead — North-west of Figuig. 

(iii) Tin — Oulmes district. 

(iv) Iron — Camp Boulhaut and Sokhrat-el- 

Djaja. 

(v) Gold and silver — ^Moulay-bou-Azza. 

(vi) Lead— The Rehamna. 

(vii) Lead and copper — the Zaor region. 

Further small quantities of iron have been 

traced in the Djebel Haddid and of copper to the 
south of Marrakesh, where incidentally a gold mine 
is being exploited. As regards fuel, only insignifi- 
cant traces of coal have been found hitherto, 
while borings for petroleum, which have been carried 
out fairly extensively, have given unsatisfactory 
results, though hope of remunerative discoveries 
is not yet abandoned. 


THE CITRIC ACID INDUSTRY OF 
ITALY. 

The Italian citric acid industry during recent 
years has developed to considerable proportions. 
Italy, more especially Sicily, has always had 
practically a world monopoly in coimexion with 
the production of calcium citrate. From 1908 
to 1910 the annual Italian output amounted 
to about 6,000 metric tons. From 1918 to 1920 it 
rose approximately to 8,500 tons. It is estimated 
that during the last few years production has 
approximated 8,000 tons yeady. Although other 
countries, namely the^ Dominican Republic, Spain, 
and the British West'lndies, as well as California, 
are producing fair quantities of calcium citrate, 
the Sicilian industry continues to account for 
nine tenths of the world output. 


From a report by the United States Trade Com- 
missioner at Rome, it appears that the first plant 
which made a real success in producing citric 
acid in Sicily was the Fabbrica Chimica Arenella,. 
a subsidiazy of the Society Anonima Chimica- 
Italiana Godemberg, in turn an affiliation of the 
Chemische Fabrik Godemberg of Wiesbaden (Ger- 
many). The Geiman company sent 15 of its best 
workers to the plant at Palermo and gradually 
obtained good results. In the year 1913-14 a 
production of about 1,000 tons of citric acid waa 
reached. In 1916 the Fabbrica Chimica Arenella. 
was freed from its foreign connexions and is to-day 
the largest citric acid producer in the world.^ 
The number of workers employed is about 450,. 
and it has a capacity of from 2,500 to 3,000 tona 
per annum of calcium citrate — about one-third of 
the entire production of Sicily — from which l,500i 
to 2,000 tons of citric acid are obtained. Besidea 
this company two others have been organised 
in recent years and another is at present under 
construction. All three are located in the Province 
of Messina and are able to transform 5,500 tons 
of calcium citrate per annum. 

If to these 5,500 tons be added the 2,500 tons 
output of the Arenella Co., a total of 8,000 metric 
tons, approximating Sicily's total annual production 
of calcium citrate, is obtained. This industry has 
come to the front in the course of a very few 
years and has had a growth which might, perhaps, 
even be considered too rapid. 

Besides the Sicilian industry there is also the 
Society Anonima L’Appula, which has plants in 
Italy proper, at Vercelli and Linate, whose com- 
bined output of citric acid for the year 1922 reached 
447 metric tons. These two plants, however, are 
capable of producing as much as 1,200 tons per 
annum. 


RESOURCES OF THE SPANISH ZONE 
OF MOROCCO. 

In reporting on the trade and commerce of the 
Spanish Zone of Morocco, Mr. C. A. Were, late 
H.M. Vice-Consul at Tetuau, writes that the trad& 
and commerce of the country are still in a very 
undeveloped and unsatisfactory state. It is truer 
that its possibilities are at best restricted, buV 
little or nothing has been done to develop available^ 
resources, while in some instances existing indus- 
tries have fallen off in production or even ceasedi 
to exist. There are, indeed, no organised industriesi 
in existence at present, and when it is added that 
the agricultural produce of the country is for the 
moment insufficient for its own needs, and that its 
potential mineral wealth has been exploited only 
on a small scale, it will be readily undu^ood that 
its exports are insignifioant^ 

AgricuUurt . — The zone is never likely to become 
more than self-supporting in this respect, owing to 
the unsuitable* nature of the greater part of its 
soil and the abundance of palmetto, the extirpation 
of which is an exceedingly tedious and costly 
business. Exceptions are the plain of Bio Martin 
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and, in particular, the territory of the Khlot, 
near Alcazar, where exceedingly fine crops of 
cereals are produced. 

^iock-hreediny . — ^The breeding of stock should, 
if systematically organised and directed, be of great 
value to the zone. Most of the land, unsuitable for 
various reasons for agricultural purposes, provides 
excellent grazing. Even at the present time the 
cattle, sheep, pigs, etc., to be seen in the zone are 
remarkably healthy, though on the small side. The 
state of insecurity still prevailing in many districts, 
however, is a serious obstacle, and it is only i^ .the 
vicinity of the towns that cattle can be pastured 
without fear of robbery. 

Minerala . — (]!reat hopes of the presence in the Riff 
and elsewhere of, large and commercially workable 
mineral deposits have for long been entertained, 
and the Department of Overseas Trade is in posses- 
sion of a list, compiled by the late Mr. Vice-Consul 
Atkinson from native sources of information, of 
such deposits, with their approximate situation 
as described to him. There is every reason to 
suppose that the information contained therein is 
ampler and more correct than that gathered by the 
various mining engineers and prospectors who have 
ventured into the Riff. Owing to the permanent 
unrest prevailing in that countiy it is only by 
favour of the Riffian leader that the supposed 
mineral deposits can be visited, and he is chdry of 
granting permission, being distrustful of Europeans 
in general, and anxious to obtain substantial 
pec'uniaiy remuneration before permitting even 
investigation. It appears, therefore, that the inves- 
tigation (leaving out of account the exploitation) of 
the mineral resources of the Riff must be postponed 
either until the Riffian chieftain has acquired a 
greater insight into European methods of business, 
or until the protecting power has entirely sub- 
jugated the district. Either process will absorb 
much time. Apart from the Riff deposits, two iron- 
ore mines are being worked, with fair success, in 
the Melilla district, by Spanish companies, and a 
Spanish company has made various attempts to 
extract tin and other minerals in the vicinty of 
Tetuan, with meagre results. 


HARBOUR WORKS IN MOROCCO. 

The port of Casablanca has been the greatest 
public work carried out by the French in Morocco. 
The port commenced in 1913, by the fffm of 
Schneider et Cie, is now approaching completion in 
its most arduous part. The massive grand jetty, 
which is to extend for 2,050 metres, is n^rly 
finished, while the Transversal jetty has advanced 
over 860 metres out of the 1,600 metres of its 
projected length. Already the 160 acres of water 
iq[»ce are fully protected in all weathers. Twp to 
three steamers can now lie alongside the grand 
jetty simultaneously and passengers be lapded 
dir^ on to the quay.^ 

According to the survey of econoii^o and com- 
oqnc^tions jip the f^nch zone of MoroQfi$tby 


H.M. Consul at Casablanca, supplementary docks 
and wharves are to be built later, and the equipment 
will be sufficient to handle 1,600,000 tons of mer- 
chandise per annum, exclusive of phosphates. The 
1923 figures, including phosphates (190,000 tons), 
gave a total of 680,000 tons handled in the port. 

The port of Saffi — for lighters — ^was commenced in 
1923, and work is proceeding actively on the port 
at the mouth of the Bou Regreg — ^bhe port of Rabat- 
Sallee. 

At Fedhala, where a small lighter port has been 
constructed, there is a scheme to continue construc- 
tion and equip the harbour as the oil fuel port of 
Morocco, and it is believed the necessary steps 
will be taken shortly. 

Work is also proceeding in the small Mazagan 
port. Finally Agadir, the southernmost port 
of Morocco, is being equipped with a lighterage 
harbour. 

» 

The opening of Agadir to commerce will, it is 
feared, affect the prosperity of Mogador, as the Sous 
or district south of the Atlas is at present supplied 
through Mogador. 

The policy of spending so much money (including 
Mehedia-Konitra in the north) on a row of seven 
small Atlantic ports, in addition to the immense 
work undertaken at Casablanca, is declared in many 
quarters to be unnecessary and extravagant, in 
view of the modest maximum yield that Morocco 
can render for many years to come. 


GENERAL NOTE. 


Institute of Metals.— The Autumn Meeting 
of the Institute of Metals will be held in London 
from September 8th to 11th. The third annual 
Autumn Tiecturo will be delivered on the former 
day by Mr. W. M. Corse, S.B., of the National 
Research Council, Washington, U.S.A., the subject 
being “ Recent Developments in Non-Ferrous 
Metallurgy in the United States, with Special 
Reference to Nickel and Aluminium- Bronze.” 
Amongst the communications expected to be 
submitted are the following : — “ A Method for 
Measuring Internal Stress in Brass Tubes,” by 
Robert J. Anderson, B.S. (Boston, Mass., U.S.A.) 
and Everett G. Fahlman, B.S. (Cleveland, O., 
U.S.A.) ; “ Seventh Report to the Corrosion 

Research Committee of the Institute of Metals,” 
by Guy D. Bengough, M.A., D.Sc. and R. May, 
A.R.S.M. (London) ; ” Investigation of the 

Effects of Impurities on Copper. Part II. — ^The 
Effect of Iron on Copper,” by D. Hanson, D.Sc. 
and Grace W. Ford, B.Sc. (Teddington) ; “ Experi- 
ments on the Working of Nickel for Coinage,” by 
Sir Thomas K. Rose, D.Sc., A.R.S.M., and J. H. 
Watson, M.C., B.Sc., A.R.S.M. (London) ; “ Studies 
in the Aluminium-Zinc System,” by Tomojii^ 
Tanabe (Osaka, Japan); and ” Metal Spraying 
and Sprayed Metal,” by T. Henry Turner, M.So., 
and W. E. Ballard (Binnin|^m}. 
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DOMINIONS AND COLONIES SECTION. 

Thursday, July 24th, 192L 

Thk Hon. W. CJ. A. Ormsby-(U)he, M.P., 
late UiiJer-Secrc tar\' of State for the C'oloiiif s, 
in the ehair. 

The (’haiaman said the Koyal hVxiety of 
Arts and the andience vere deeply indel.t-ed to 
M. Franck for attending; that pJternoon to deli\er 
a lecture on “ Recent Developments in the Peljzian 
(’ongo," and his ideas of the future of that teiritory. 
It was a matter of great interest to a British 
audience. M. Franck vas Belgian Minister of 
the (V)lonies from 1018 to 1024. Before 1018, 
he had languished for a < ertain time in a Cerman 
prison for patriotically maintaining the lights of 
his fellow-countrymen, for which he had our double 
regard as an Ally, Not only had M. Franck been 
Minister of the Colonies in his onn country, but 
he had twice visited the (Vingo, on one occasion 
going through to the East Coast of Africa. 

He (the Chairman) was personally interested in 
the subject of the lecture, as the British (iovern- 
ment was sending him out shortly as Chairman of 
a Commission to the Tanganyika Territory, 
Uganda, and the other British Dependencies in 
East Africa. 'Fho great problems of transportation, 
public health and increased production which M. 
Franck and his country had before them were in 
a way {xsculiarly their own, and included the develop- 
ment of what was probably the largest and most 
valuable copper-Geld in the world, Katanga, 
which, now in its infancy, was destined to play 
a big part in the future of Tropical Africa as a whole. 

Tho paper read was : — 

RECENT DEVELOPMENTS IN THE 
BELGIAN CONGO. 

By Lours Franck, G.C.V.O. 

(Late Colonial Minister of Belgium.) 

WJiat are the problems of the Congo ? 
They may be summarised in two words ; 
traiis}X)rtatiou and ix)pulation. 

By its very nature, Central Africa, which 
is a sort of enormous flat cup rising high 
above the sea-level, has a splendid system 
of waterways. ^ But this system has a great 


drawback ; it is cut off from the seas €«id 
barred in various places by falls and rapids. 

Only the modem mechanical means of 
carriage can supplement this deficiency of 
nature. 

After travelling all over the country, 
Stanley put the matter in a nutshell : — 
“VV'ithout railways, the Congo is not worth 
a shilling.” But even an a< [equate system 
of couv^tyance and carriage will not develop 
the enormous country without a numerous, 
healthy and efficient ])opiilation. 

Problems of Transport. 

Transport is tho chief instrument of 
colonisation. VV^hat had we done, in this 
direction, before the war ? 

1. Railways.- tii'st railway which 

tho Belgians built has been a pioneer 
work. As early as May 1898 they completed 
a railway of 400 kilometres, connecting 
the deep water port of Matadi, on the Lower 
Congo, with Stanley Pool, where the Middle 
Congo becomes navigable for more than 
1,800 kilometres up to the Stanley Falls. 

It was a most difficult and arduous task, 
but the barrier of the mountains, which 
liad so long isolated Central Africa, was 
broktn, and broken for the first time. 

• Then a concession was granted for rail- 
ways which, in the centre of tho Colony, above 
the Stanley Falls, would double the river 
in those places where, owing to cataracts, 
it was not navigable. The railway was suc- 
cessively laid from Stanleyville to Ponthier- 
ville, and from Kindu to Kongolo, thus 
eotmecting the I’pper Congo or Lualaba 
with the Middk* Congo, just as the latter 
had been connected with tho lower river 
by the Matadi ■I-«t o|X)Idvi He ’ railway. 

The newly discovered importance of tho 
Katanga as a great mineral centre made 
it necessary to connect tho Katanga with 
the railway system of South Africa, which 
was done at that time, up to Kambove. 
During the war, this line was continued to 
Bukama, another line being completed 
between the higher Congo River and I^ko 
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Tanganyika, from Kabalo to Albertville. 
These lines were absolutely necessary for 
the pupply of our brave native troops who 
defeated the Germans, conquered Ruanda, 
Urundi and the whole country up ’to Kigoma 
and Tabora, and whose victorious and rapid 
blows had a decisive influence on the issue 
of the contest in tliat j^art of the world. 

After the war it became clear that the sys- 
tem of railways as existing then was incom- 
plete and inadequate. 

It was first necessary to considerably 
develop the Katmga railways, as far as 
plant, organisation and rolling-stock were 
concerned. No less than 150 million francs 
were sjXJiit after 1018 with that object. 
Thanks to those improvements the Katanga 
railways are able to-day to face a traffic 
of more tliaii 3,000,000 tons. 

The pioneer lino of Matadi- Leopoldville 
had bt*come obsolete : its very small gauge 
(72 centimetre) chiefly attracted attention, 
but its real drawbacks were the stiff gra- 
<lients and the short curves. A new line, new 
for two thirds of the distance, was mapi)ed 
out, the building of which has begun. It 
lias further been decided that the railway 
shall be electrified and the gauge widened 
to 1.067 metre, the usual African gauge. 
TTiis transformation will considerably in- 
crease the carrying cajmeity of the railway 
and meet any extension of traffic which can 
be foreseen. The amount involved is at 
least 200 million francs. 

But I hatl to take a much more important 
resolution. A glance at the map will show 
that it is an absolute necessity to link up 
the Tuining district of Katanga with the 
Atlantic. There was an old scheme involv- 
ing ' the building of a railway over the 
whole ilistance from Katanga to Stanley 
Pool. At post-war prices, this scheme 
meant such a large outlay, owing to the long 
mileage and the very difficult country after 
crossing the Kasai River at Djoko-Purida, 
that its cost would have been pro- 
hibitive, and the railway would not have 
been able to compete with other lines, 
existing, planned, or under construction. I, 
therefore, took the decision to link 760 
kilometres good waterway to the railway 
system. Water transi)ort moans a reduction 
from 3 to 1 in cost as comi)ared with railway 
carriage ; the drawback of transhipment 
is immaterial in the^»se of copper and the 
other raw material to fa^ consiebred in that 
part of the colony. The length of railway 
to be built was consequently reduced, 


and the cost of exploitation also. Further- 
more, the (iountry chosen for the new 
scheme is much richer and it is very likely 
that the line will be a f)aying concern on 
the whole distance. 

This railway — the Bukama-Ilebo- - is in 
full construction. The first survey was 
ordered in August, 1921, the distance being 
more than a thousand kilometres. The 
actual construction was begun in March, 
1923. Before the end of this year, more 
than one third of the lino will be built, and 
it is expected that 1926 and 1926 will see the 
building of most of the remaining part ; 
so that in 1927, if all goes well, the first 
trains . will bring the copper from the 
Katanga and the cotton from th^ SanUuni 
district (lircct to the Kasai river, whence they 
will f)roceed by river craft to Stank\v Pool 
and by the Congo railway to the seaport of 
Matadi. The cost will be from 350 to 400 
million francs. 

In the north-east corner of the colony, 
near to Lake AIl>ert and the Sudan, we have 
an interesting gold mining territory known as 
the Kilo and Moto mines. Wo have 
resolved to link it by lail with the Middle 
Congo, thereby o)>ening up extensive and 
valuable country for over 1,000 kilometres, 
and connecting the south of the colony 
with the north, just as the Bukanui-llel)o rail- 
way connects the south with the wtwt. 
This railway scheme is at present nn(k*r 
survey aiul will be extended later on to 
Lake Albert, by that means joining the 
Congo with tlie Nile ! 

At the same time several small gauge 
railways of about 200 to 260 kilometres 
are being built in the Uele district, ami will 
bring the navigable x>arts of the Itimbiri anti 
Uele rivei's in commimication. This ex- 
tension will also open up a very rich country, 
hitherto hampered by lack of trans})ort. 

The total length of these new Congo 
railways, undertaken since the armistice 
— they afe not merely schemes, but 
actually in process of construction — is 
between 2,700 and 2,800 kilometres. As the 
Belgian railway system is only 3,200 kilo- 
metres in length, and as there are already 
about 2,000 kilometres of railways in the 
Colony, you will agree that Belgium is 
not lacking in active help tow^ards the 
development of its African possessions, 
especially when you consider how heavily our 
finances have been hetndicapped by the 
war and the non-payment of our claims on 
Germeuiy. 
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I have only spoken of thoso railways 
which we are building at present. 1 pur- 
posely abstain from mentioning other in- 
teresting schemes, the importance of which 
1 do not however underrate. 

The reason is, that even without consider- 
ing finance, there is a factor of paramount 
importance which in a country like the 
Congo you must on no account ignore, 
namely, native labour and the native 
labourer. All this huge railway building 
finally rests on the number of natives 
you can spare from the kraals, the fields, 
the fishing, and the hunting grounds. As a 
rule, the native, if you respect his free-will — 
as we absolutely and unconditionally want 
to do — will only engage his services for a 
limited term, say six months or a year. 
This means that for every man on the works, 
there is one returning home or jast returned, 
and one on his way to engage in his turn. 
Now the Congo native has been made to 
understand that the railways are going to 
deliver him from the i^ortage, which is a 
plague to Outral Africa. He does not 
grumble at the work, if decently fed, paid 
and treated, but it is easy to understand 
that there is a limit w'hich you may not 
transgress if you are not going to bring 
untold hardshii^s on the population and 
excite their anger against the railway -w’ork 
and the white man’s enterjirise. 

2. Pitrta and Rivers, - Next to the railways, 
and in connexion with them, we are build- 
ing now’ river ports or extending old ones : 
Kinsliasa, on Stanley Pool, Jlebo on the 
Kasai, Matadi on the Low’er Congo. The 
equipment of the rivers is a big affair. 
Within three years a considerable number oi 
barges will have to be built in Euroixj, carried 
in pieces to Matadi and up the railway to 
Stanley Pool, and put together there in 
order to meet the traffic which will at the 
end of that term begin to roll down from 
the Katanga. 

Naturally, a good deal of it will still go 
south, but the part which will come north 
will mean a great effort to equip the 
waterways with suitable craft. 

♦ 3. Roads and Motor Transport , — In our 
plans of development, roads and motor 
transport are not lost sight of. Our last 
achievement has been to build the missing 
link in the Cairo to Cape route. The main 
road connecting Nyangara with Bedjaf 
in the Sudan was completed a few months 
ago and equipped with motor cars. 

Do tourists realise what all this develop- 


ment means to them 7 Travellers may now 
start from Ca])e Town, and, by modem 
mechanical means of transport, railways,, 
steamers, and motor ears, reach Cairo w’ithout 
any undue exertion or risk. You may by 
similar means cross Africa from Dar-es- 
Salaam on the Indian Ocean and within six 
weeks reach Matadi on the Atlantic. 

A four months’ holiday wall take ytjii 
comfortably, wdth reasonable time for sight- 
seeing, from London to the Ca^je, thenca 
through South Africa and along the whole 
Congo rivers to Matadi and thence back to 
Europe. No longer time would be required 
for the Cayx^-Cairo trip. But w^hen this 
is said, 1 arn bound to atld that our experioiiee 
is that however useful roads arid inut-ora 
may be for administration and travelling 
and also for tapping the country to feed 
railways and steamers, they cannot and 
will not dev’clop a country like Central 
Africa. The reason is simple : the cost of a 
kilometric ton i)er motor lorry varies from 
4 to 10 and 12 Iranos, which is prohibitive. 

I may have dwelt a little too long on the 
problem of communications in Congo. There 
is nothing in it that ,\’ou have not done on a 
much bigger scale in your splendid colonial 
Empire. My only object has been to show 
that to the bc\st of our ability we are doing 
what is necessary to further open up the 
country, and 1 may i)erlmps add that we 
give all honest trade a fair and equal chance,. 
The befit j)rcx)f is that on a total imix)rt into 
the colony in 1921 anti 1922 of betw'een 
231,482,870 and 276,027,218 francs in value, 
the Belgian produce amounted to scarcely 
60%. We hope to do better in future, but 
the figures arc ceitainly a proof of fair play 
and free trade, 

I now turn to the other problem w’liich is 
dominating all colonisation m Central Africa,. 
This is population. 

Problems of Population. 

The Congo has an area of about 910,000* 
square miles. 

But what is tlie |X)pulation.? In a space 
corresponding to that where at least a hundred 
and fifty million people are living in Europe, 
and perhaps two hundred and fifty millions in 
parts of India and China, there ai^ no mom 
than twelve millions of human beings 
in Central Africa. And yet, with the excep- 
tion of Nigeria, the Congo is more thickly 
populated than any of the other colonies of 
Tropical Africa. What are the reasons for t his- 
thin population 7 
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General Conditions of Life , — There is a 
certain picture of the life of primitive man- 
kind. Poets and novelists and some social 
reformers have st'en it as that of simple folk, 
with modest tastes and no ambition, living 
quietly and happily on the natural products 
which the glorious sim and the fertile 
land supply with lavish generosity, 
and practically without pain or labour. 
It is a i^aradisiacal country and a paradis- 
iacal life ; the only trouble comes from the 
white man and his restless ambition and 
greed. That is the picture. But the truth 
is quite different. Insufficiently supplied 
with food, with scarcely any clothes, badly 
housed, the African native is living in very 
poor conditions and he is an easy prey to terri- 
ble diseases, which are rain])aiit everywhere 
in the Tropics. These bad physical condi- 
tions keep the population down in Africa, as 
similar conditions have done for centuries 
in most parts of the world. Now, w'ithout 
a much more numerous population, living in 
healthy conditions and with a better economi- 
cal standard, there is ho future for Central 
Africa. As we want it to have a great future 
and l)clicvo in it, we were bound to tackle 
the }n'oblem, and just as w e provide rail w’ays 
anil ports and shif)8, we must build the race 
up anew and procure better hygienic, moral 
and economical conditions of life, for our 
black subjects : that is the mandate and 
the trust wo are under. It is a great battle 
but one well deserving to be waged and w’on. 
We do not underrate the difficulties. “ To 
raise the native from the low state of 
civilisation in which he at present exists,” 
says tlie Admiralty Manual on Belgian 
Congo, p. 10, ‘‘ to educate him, and to im- 
prove his moral and social outlook will 
be a task of the greatest difficulty.” It is a 
problem of hygiene and moralitN'. 

Sleeping Sickness , — From a sanitary point 
of view*, the chief enemy of our natives 
is trypanosomiasis or 8le(?ping sickness. 
As eveiy one kiiow’s, sleeping sickness is 
a disease caused by microbes w’hich are 
conveyed by a fly ; Qlossina palpalis 
or morsitans is the scientific name, tsetse is 
the \ ulgar one. The fly sucks the parasites 
from the blood of infected ])eoplc and goes 
on infecting others. So the tluree actors 
in the drama are the parasite, the fly, the 
infected person. The disease, if treated 
•early, is now considered to be curable. But 
how to discover it rapidiy and efficiently or 
how to prevent it from spreading ? Amongst 
the natives, it has wrought terrible havoc. 


The infection is not general in the country. 
Many areas are not touched by it ^ in 
others it has lately abated ; generally 
speaking, it appears rather stationary than 
increasing. Nevertheless, it remains a 
terrible plague. 

For the Euro|x?an, wearing clothes and 
using care, there is no serioiLs risk ; the 
numlx3r of such cases is very small, and as the 
patients arc regularly treated in time, 
they are very generally cured. 

But with the natives the position is quite 
different. 

The fly seeks for w'ater and shade ; so 
it keeps to the lakes and rivers, just where 
the population likes to dwell. 

In order to fight the plagife, various 
systems have been tried — segregation and 
medical treatment of the infected people ; 
transfer of the villages away from the side 
of the W’ater ; cutting down vegetation ; 
controlling the native travellers ; there is 
much good in any oni^ of these measures but 
none has proved really efficient. 

We are, and have been for four or five 
years, resulting to a system of jxiwcrfully- 
equipix^d medical missions, opi^rating in the 
more infected regions, and trying to “clean” 
the w’hole of the population, so that the fly 
can no longer infect itself by biting infected 
l*)ersons. 

In individual cases, microscopic observa- 
tion of the blood is the natural way of detect- 
ing the disease. But for ma^ treatment, 
in jmrts of the country where the disease is 
found to be strongly prevalent, the diagnosis 
is generally limited to such exterior symp- 
toms os enlargement of the glands of the 
neck. This -rough-and-ready method alone 
permits the work to be carried out on a huge 
scale and with the necessary diligence. 

These medical missions proceed methodi- 
cally from village to village and territory 
to territory, examine all natives, treat all 
who are infected or suspect, keep a census 
of the people examined and treated, and 
as they advance they leave behind them 
trained native injectors, who continue the 
treatment. Second and third examinations 
are made at intervals. It is an enormous 
undertaking. In four years, in* the Kwango 
and Kasai districts, 3,272 villages have 
been treated, 634,323 natives examined, and 
850,000 injections given. Consider what this 
means in a difficult, wooded and mountainous 
country, with a population, ignorant and, 
at least at the beginning, objecting to the 
treatment. But consider also the results. 
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At the first examination, in one of the areas, 
for instance, the number of sick persons 
was 16.3 i^er himdred of the population; at 
the second examination, it had fallen 6*2%, 
at the third to 2.2%. Another territory 
gives the following percentages : 9.5% at 
the start, 6.5 % at the second visit, 2.2% at 
the third. On the average, one may say, 
there has been a gain of from 3 to 1 ar.d that 
by continuing the system, the disease can bo 
successfully fought. 

As to tl»e thwarapeutic means which are 
available, you all know that no al)solute 
remedy has been discovered up to date. 
The usual j^roducts injected are atoxyl 
and emetic. A new Bayer product. No. 205, 
lias iM^en tricnl by us ^vith success. Its 
action is more ix'rmanent than that of other 
remedies and it seems to require a le«s 
numbt'r of injections, an important advan- 
tage. An Ain('ri(.*an remedy prepared by 
the Hockefeller Institute, has been experi- 
mented upon at Kifishasa by a distinguished 
American lady scientist. Dr. Pearce, and is 
still on trial in our Congo laboratories. 

Other T ropical -Sleeping sickness 

is by no means the only important disease 
which threatc'ns the black man ; malaria 
is a terrible visitation, as also are pneumonia, 
syphilis, frainboesin, etc. 

But the gi’eatest drawback, from a sani- 
tary point of view*, is the lack of natural 
resistance of the native to all sorts of sick- 
ness, owing to ignorance, neglect of general 
precautions and backward economical con- 
ditions. 'J"he children est3ccially pay a heavy 
toll to pneumonia, as the native mother, 
although very loving and kind, takes no 
measures against tlio low temperature at 
night and at the beginning of the day. 
What is the remedy for this terrible in- 
fantile mortality ? Where white women 
live, in our cities, and at the missions, they 
are trying to educate the native mothers. 
The work is excellent, but is as a drop of 
water in the sea. 

Medical Organisalion , — Doctors are the 
backbone of any hygienic system. Their 
number in the colony has been largely 
increased. In 1918, when 1 took office, the 
number in State service was only 39. In 
the last budget provision is made for 126. 
There were no trained nurses except the 
very devoted Catholic sisters. These have 
much increased in number, and there are 
at present 25 trained nurses, who specially 
attend to the care of children. Hospitals 
and dispensaries axe numerous. The great 


industrial and plantation companies are 
obliged, by the conditions of their con- 
cessions, to have a medical staff, and a 
few months ago, M. Malan, Minister of 
Agriculture of the Union, after visiting 
Katanga, paid a warm tribute to the hospital 
organisation, the native camps and sanitary 
arrangements in the mining district. Ho 
said that the organisation in the factories, 
for which the Union Miniferois responsible, 
was not inferior to that of the Hand. The 
Missions do much valuable work in the same 
direction. But when one considers the 
extent of the coimtry and the ignorance 
and prejudice of the illiterate native, it is 
clear that additional measures hatl to lx; 
found. After carefully studying the ])ro- 
blem with our medical staff, during my 
inspection- journey through the Congo, 
Kenya, and Uganda, 1 came to the 
conclusion that the native himself ought 
to be enlisted in this battle for belter hy- 
gienic conditions and that the practice of 
the me(lic*al j)rofession in the Congo ought 
to be industrialised to a large extent. 

Schools for Native Medical Assistants.— 
It was, therefore, decided to create in different 
parts of the colony, six schools for the train- 
ing of native medical assistants. '^Fhese 
six schools are at work. They give a thi'i>e 
years' course, chiefly practical, and they 
limit themselves mainly to the classical 
treatment of five or six of the principal 
diseases, prevalent in the Congo, to elemen- 
tary hygiene and small surgery. The 
intention is that these coloured metlical 
assistants shall work under the siqx^rvision 
of the w*hite doctor or at least of the a^lniinis- 
trator, or the missionaries. There are some 
difficulties in the way of recruiting a good 
class of pupils, but the natives seem eager 
to take up this career; the “ medicine man ” 
lias alw*ays been greatly honoured in the 
African village. We have also increased 
and continue to increase the white staff 
of the European doctor, — ^trained nurses 
and male sanitary assistants. With the 
same object in view I obtain^ ixjwer from 
Parliament to the effect that the \’oung 
priests preparing for missionary work and 
subject to conscription should be put at tlic 
disposal of the Ministry of the Colonies for 
military training and service. I organised 
this military service for the colonies on a 
medical basis ; there is no more efficient 
warfare in Central Africa than fighting 
tropical diseases. The young gentlemen 
referred to are getting at one of our 
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Vni^’eI•sitie8 a year’s coiii*se of medical 
training, in view of their future activity 
in the tropics. 

'The final object of all these reforms and 
developments is that the doctor shall no 
longer be comi)elled to work alone and 
individually as in EurojK', but be in 
eoininand of a numerous grouf) of white 
and black heli>crs, chiefly the latter, 
who may extend and multiply his action. 
Our meilical methods in such a primitive 
country do not aim at ])erfection, but at 
obtaining with the available means as 
much ffficicney as ])ossible. This cannot 
be done except by organisation. Thus w^e 
arc building up gradually a system by wdiich 
the Euroj)ean doctors will bt^ the officers of 
a sanitary army in wiiich black medical 
solfliers will I3lay an im|K)rtant role*. 

The native medical schools have another 
and more general merit. Kational and sound 
ideas of sanitation and liygiene will |)ene- 
trate more easily into the natives’ mind if 
they come to them from men of their own race, 
and we hoi^e that eventually the Congo will 
8t»e the end of the witch doctor, who is 
doing so much harm. At j^reseiit the native 
in the Congo does not l)elieve in the natural 
cause of diseases. All are to him the work 
of evil spirits. Well, these young medical 
students see the evil spirit under their 
microscojxj ; they know* that cpiinine or 
atoxyl kills it, and that incantations and 
witchcraft will not, and so — at least on 
this limited ground — something will have 
been done to b\iild a bridge lx*tween the 
European mind ami the bla(*k mentality. 

"J’his leads me to say a few' words on our 
views of the education of the black man. 

Education . — We beJiev’e in education. 
W(» do not boliev'e in Euroix'anisation. 

At an earlier i)eriod, we were eager to 
t hill ktliat our primitive African subjects w'cre 
likely to understand aiul accept our abstract 
intelleetua ity, our rcs]x*ct for logic, our 
belief in progress, justice and liberty, and 
that they w-ould admire the indomitable 
energy and activity of the white man. 
'riiey do not. They ignore abstract ideas and 
principles ; they live among jiositive, con- 
crete facts, but the>' cntii’elv' transform 
them by their unbounded imagination. 
The shadow' they see, or think they see, the 
dea<l they have lost, the big rock which’ bars 
their path, the tree which falls, the leopard 
w'hich kills a man, have^all a spiritual force 
within them and this force is to the native 
mind a conorete reality, a sort of living 


being or force with hatred and love, of 
which due account is to be taken if 
it is not going to bring you damage, 
disease and death. What sort of dia- 
lectics this turn of mind is leading to may 
well be illustrated by a quite recent instance. 
When, a few years ago, the two first aero- 
planes of the King Albert line between 
Sttmley Pool and the Stanley Falls came 
down at (Jomlje, the natives made up their 
minds that one w'as a male and the other a 
female, and they showed our officers 
which was the male bird and which 
the female. Their reason api^eared to be 
that the male had come down first, 
scx^kiiig a way for his wife, aA some birds 
w'ill do, or as the native might jiimself do 
in an unknown country. So the modem 
flying machine had acquired a soul and a 
spirit, and habits and ideas of the animal 
species to which it was considered to belong. 
By a more effect of imagination a mental 
conqmrison or image had quickly grow^i 
into an objective reality. Many other 
instances might Ix^ given, and the ix)sition 
is in no sense' jx'culiar to our African 
population. 

It is because the difference in mentality 
is so great that the problem of education 
in the (^ongo is so di fficult . To simply im|X)rt 
our Eurojx'an school system, our European 
text-books, languages and ideas, must 
necessarily lead to waste of time and 
labour, to aiiai’chy and discontent. 
We might rely on the natural spirit of 
imitation in the black man and aim at 
assimilation ; but we think that in so doing 
w'e should only manufacture third class 
copies of Euroixans. W'e wish instead to 
try to make a better African, stronger, more 
efficient, of a higher morality. But that we 
can only do if our educational system is 
adapted to his mentality ; if its aim is 
to develop him and not imitation of us, if 
it seeks its basis in the character, nature and 
traditions of the native. To that effect 
technical, manual and agricultural education 
in the native languages seems to be the right 
system. Jiesiiect of the native insti- 
tutions is a natural corollary to that educa- 
tion and lias become the very Imsis of 
our ijolicy. 

Native Institutions, — W^e find that the 
white man lias often a natural impatience 
with some customs of the negro which al- 
though not cruel or inhuman hurt our 
feelings; it is very simple to call them barbar- 
ous and make a clean sweep of the thing. 
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But these primitive folk have rights of 
tlieir own ; they have their view of life 
and family organisation ; we may and must 
induce them to correct what is wrong ; 
but it would be hard, unfair and 
dangerous to do this at once, by legislation 
or by brutal and drastic interference. We 
think that wo must leave things to gradually 
develop, and in that way build up an African 
civilisation. 

A very striking exaiYiple of the good results 
which may be achieved by respecting native 
institutions is supplied by Ruanda and 
Uruiuli, the two mandate territories entrus- 
ted to our care. 

Whereas in many parts of the Congo 
colony, the big chiefs have formerly, and 
not without reasonable motives (such as 
rebellion) been removed anil their dominions 
often divided up betwcM?n their sons or 
other chiefs, in Ruanda and I^rundi we made 
it from the beginning our guiding principle to 
maintain the existifig ix)litieul organisation 
and to rule through the two native sultans. 
The Watuzi, the dominant class, were kept 
in possession and power, but the exactions 
and abuses under which the subject race 
was often labouring were suppressed. In 
both principalities w'e have rather streng- 
thened the central power. 

The results of this policy are very good ! 
The country develops well and has a bright 
future l)efore it. The generous, and I may 
gentlemanlike, w^a}'' in which Great 
Britain settled the boundary question along 
the river Kagera has done very much to 
increase the prestige of the white man. 
We made it clear to the native rulers that 
the matti'r could only be settled on grounds 
of justice and fairness. They were polite 
but very sceptical. 1 quite remember the 
attitude of King Musinga wdieii [ tried 
personally, in his Boina, at Nyanza, to 
explain the position to him ; our friendship 
and alliance with Great Britain, the iiiqxj.s- 
sibility of a conflict, your love of fail ness 
and equity. He f^aid ; — 

“ But, Boula Matari, you say you love me 
and my family and my people and want us 
, not to be deprived of the land of our an- 
cestors.” 

Yes, this is w'hat I say and think.” 

” Well, you have fought and beaten the 
Germans ?” 

“ Yes.” 

” Why, if you love us, don’t you fight and 
beat the English ?” 

But at present, when the Kisaka region. 


after having been given up, has been returned 
to Ruanda, King Musinga and the elders 
said : “Yes, we see that the white men love 
justice and listen to reason.” 

The Chairman (Mr. Orrasby-Gore) has had 
a most honourable part in this arrangement 
and, may perhaps feel as I do, that this ap- 
preciation by that native ruler far away 
at Nyanza, in his mountains of Ruanda, 
is well w^orth remembering and that }x>litics 
have not often in store for us prizes of such 
moral value. 

In the Congo proper, we are following 
at pi^esent the same methotls. Great caro 
is taken to respect tribal life, native institu- 
tions, native chiefs; to organise native tri- 
bunals and councils ; to educate native 
clerks ; to get under all forms native co- 
operation for the administration of the 
coimtry. And this method w’orks very well. 

I have thus outlined our general policy 
for the development of the Congo and now 
you may well ask two questions : first, 
what progre.-s is being made; secondly, is 
the colony paying or at least self support- 
ing V 

What Proc;ress is beinci Made ? 

The first and most considerable progress 
is that jieace, order and security are 
reigning from the Atlantic to J.^ke Tan- 
ganyika and from Rhodesia to the Sudan. 
To appreciate what that means to Africa, 
let one remember that the Arab slave 
traders wore carrying their horrible raids 
into the heart of the Congo as late as the 
beginning of the nineties. To annihilate 
their domination took several years of 
hard and dangerous war. The difficulty 
and merits of the Arab campaign are not 
known enough abroad. The 13elgian officers 
in that war may justly claim a great share 
of the blessings which Livingstone in his 
last words promised to those wrho would 
save Africa from the curse of slavery. 

The native is slowdy beginning to enjoy in- 
dividual freedom; he is able to move from one 
imrt of the country to another without being 
captiu’ed by hostile tribes And reduced to 
slavery. Domestic slavery is rapid y disap- 
pearing, as it is imder no form recognised by 
us and as the Euro{)ean establisipnonts and 
factories supply a living and freedom to the 
domestic slave who wants to leave his master. 
The liquor traffic is strictly forbidden. The 
native has learned the use of money, wliich 
in a few years has spread wonderfully'’, 
labour in the mines and factories is becoming 
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more popular aa oare for the welfare of 
and food for the native labourer increases. 
The Union Minidre, for instance, iiad former- 
ly to recruit or import all their labour; to-day 
nea^rly 35 per cent, of their black workers 
are voluntarily presenting themselves, 
as Europeans would do. The Formini^re, 
the diamond company, has had a not le^s 
favourable experience. Many natives are 
becoming small traders in European w ares 
and are doing well. All this means a 
marked economical progress, but the moral 
advance is slow. 

Moral progress (is greatly helped by the 
admirable mission work which is done by 
the two Christian Churches on a large scale 
and in the most generous spirit. Our 
experience is that the Congo native is an 
essentially religioiis being. His intellectual 
life is enveloped in mystery. Under 
European influence much of this will go, 
but nothing good will result if no new creed 
of superior moral value takes the place of 
the old belief. 

The further development of the country 
is likely to considerably improve the standard 
of life of the population and render possible 
a better family life, although, as everywhere 
else, the first decades of contact betw^€?en 
two civilisations so widely different are 
meaning great risks to the inferior race; 
to this, the moral state of the big black 
settlements near European towns is a sad 
proof. But with a second generation and 
better adaptation, progress may be ox- 
jxjcted. 

The economical evolution of the country 
is therefore very important for the future 
of the native population. 

What are the chief features of this evolution ? 

The first exports from .the Congo w’cre 
simply the raw produce of the forest or the 
hunting ground : rubber and ivory. 

Some plantations of cacao and coffee liave 
been created, liubbor has also been planted. 
But it will remain the honour of a great 
British firm to have started the first really 
important enterprise based on cultivation 
and industrial organisation. Messrs. Lever 
Brothers, in creating the Huileries du Congo 
Beige, have given the comn^erce and industry 
of palm kernels and palm oil such a develop- 
ment that these branches have become the 
backbone of Congo vegetal exports. 

The colony is seoond.^.only to Nigeria in 
thee»' respects. ^ ^ ^ 

. The export of copal, a gum which is 
employed in . the ^manufacture of varnish, 


which was only about a thousand tons in 
1910, is to-day averaging from 12,000 to 
14,000 tons. Cotton was introduced a few 
years ago b3'^ the Government and is a great 
success. Lack of modem Communications 
and the demand for labour by the new 
railways are hampering the extension of this 
industr}^ but no doubt it will increase very 
rapidly when the new system of railways is 
ready. Length and quality of the fibre are 
good ; several ginneries have been established 
and the native likes to plant cotton. 

As to administrative survey and co- 
operation,- w^e have taken as an example the 
excellent system w'hich T 'saw at work in 
Uganda. 

Important plantations of cottqp can be 
established in the country which the new 
railway — Bukama-llebo — is traversing ; the 
combination i»f cop].)or and cotton may prove 
very favourable freight both for railways 
and steamers. 

Other efforts have l^en made to improve 
and increase the cultivation of the land, 
especially by the native in and around his 
village. However, most of the agricultural 
work is still to be done. The object is not 
neglected, but it is natural that in an indus- 
trial country like Belgium the mineral 
wealth of the Colgny should have first 
attracted attention. 

From the mineral point of view, the history 
of the Congo is like a fairy tale. Wheti, in 
April, 1908, 1 spoke in Parliament in favour 
of the annexation of the Congo, the Titnes 
correspondent wrote : 

“ M. Franck gave a glowing description 
of the potential wealth of the Congo, and 
his high spirits were infectious, for the faces 
of his fellow annexationists wore the same 
expression as may be observed at a com|xiny 
meeting after a good half year. His descrip- 
tion of the Katanga copper belt was quot^ 
from reports of English engineers and an 
English Parliamentary document. It is 
to be hoped that no mistake has been made 
in the figures. As M. Franck observed 
later, there are three kinds of inexactitudes : 
errors, statements contrary to the truth, and 
statistics — for if Katanga were for any reason 
to fail to justify the confidence placed 
in it, those whose shrinking from the cost 
of the Congo is overcome by the prospects 
of ' a richer Band ’ might find in this 
event additional proof of England’s perfidy.” 

When I took office- the tonnage of copper 
produced was varying roimd 20,000 tons 
a. year; the figure for 1919 was even a 
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tittle lower. Now the copper produced last 
month alone was 7,600 tons, making an 
average of between 80,000 and 90,000 tons a 
year. This places the Congo third in the 
world production, only the United States 
and Chili taking precedence. And this is 
not the end. The rerorves are practically 
imlimited. The cost of production is low ; 
a few years ago, the Katanga factories were 
able to keep working when nearly all mines 
were closed. 

A new type of smelting furnace has just 
been tried, which will diminish considerably 
the working expenses, and when the leaching 
plants have been completed, the low grade 
ore will be capable of exploitation. An 
output of 200,000 tons before we are ten years 
older will be nothing extraordinary, and this 
would bring the Congo to the second rank 
amongst the copper-producing countries of 
the world. 

Copper is not the only mineral wealth 
of Katanga. Tin exists in great quantities, 
hut it is not yet mined in full, as there are 
still difficulties of transport. Coal has been 
found. The Shankishia coal near Bukama 
is of a good average quality ; but up 
to date none of this coal can be used for the 
making of coke. Iron ore is found in enormous 
deposits of high grade up to 66 per cent, of 
iron and more ; but as long as Tropical Africa 
is not itself a great consumer of steel, or as 
long as some technical innovations do not 
occur, these iron deposits are likely to 
remain a valuable reserve : distance to the 
coast is at present too great. 

On the other hand, precious stones and 
precious metals are an asset of immediate 
value. In 1908, the Compagnie Foresti^re 
and Miniere carried on a very great deal of 
prospecting outside Katanga and nearly 
exhausted its capital without any result 
of irni3ortance, when a tube with a small 
white stone, found near Tshikapa, reached 
. Brussels. It was a diamond. Further 
researches proved that extensive deix)sits 
existed in the southern Kasai district, 
in the gravel of the river or of its banks. 
Several beds were discovered ; others 
^arc still being found in the neighbouring 
territories. Owing to arrangements which 
I took when in office, the throat-cutting 
competition which did so much harm in 
South Africa at t])e beginning of the diamond 
industry there has been avoided. All the 
concessions are controll^ by one organisa- 
tion, over which the C^vemment is able 
to exercise the [necessary eu^tion which 


public interest may require. . So the 
valuable deposits are work^ to their best 
economical possibilities, and with due care 
for the native population. The progress 
has been remarkable. In 1918, the output 
was 178,000 carats. In 1913 it amounted 
to 639,676 carats, which is about 20 percent, 
of the South African output. 

It would have been a pity for us if gold 
had not kept pace with the diamonds. WeU, 
we have been fortunate also in this direction. 
Gold placers are successfully mined at 
Kilo and at Moto, in the North Eastern 
part of the Colony, near I*ake Albert. The 
output is rising and was last month 388 
K®. It * is alluvia], but quartz veins 
of importance and well workable have been 
discovered. In order to exploit them in 
industrial conditions, heavy machinery 
will be necessary. The plan is to await 
the erection of the factories until the railway 
reaches this part of the country. In the 
meantime we exploit the placers, not directly, 
but through a commercial organisation. 
So a rush of gold diggers has bem avoided, 
greatly to the benefit of and with regard 
for the native labourer : food is not 
available in unlimited quantity, as long as 
the rail will not bring it to the mines ; the 
district has only a thin population ; so any 
excess in working the deposits would mean 
great hardships to the black tribes. 

The story of radium in the Congo is 
still more interesting than that of gold and 
diamonds. 

Nobody was thinking that there might be 
radium ore in the Congo, when, during the 
war, a mineral of a very special yellow colour 
attracted attention in Katanga. It was 
sent to Europe for analysis. The presence 
of radium was ascertained, and the Congo 
ore proved so rich that the Americans, 
who were imtil then by far the most import- 
ant producers in the world, have shut their 
mines and are selling the Congo radium : so 
the latter is ruling the market. As the Gov- 
ernment has an interest in the matter, the 
price has been seriously lowered in due 
regard for suffering humanity. 

A new discovery is cobalt, also in excellent 
conditions as to quality, quantity and cost 
of production. The factory is aBout to be 
in working order. Cobalt is at present 
of limited use, owing to its high price; 
it is employed for colouring purposes and 
also as an addition to steel, which it protects 
against oxidation. But with greater 
quantities and lower nost it may well obtain 
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new and increased applications. Here also 
we wish to make progress. 

Is the story of the Congo’s mineral wealth 
to end there 7 Nobody can say. But experts 
are firmly convinced that when the eastern 
and north- eastern parts of the colony have 
been opened by the Stanleyville to Kilo-Moto 
railway, there will be most remarkable 
surprisesi Oil may exist in the Mayumbe, and 
certainly the extraordinary iinderground of 
Katanga has not revealed all its treasures. 

In many cases the great distance from 
the sea is a drawback to the export of heavy 
metals, but the low cost of production is 
a set-off. The native labour day in the 
Katanga will not cost one half of that on 
the Rand, while in the more remote districts, 
Kilo Moto for instance, it is only one fifth or 
one sixth. 

The Black as Artisan, No Colour Bar , — 
The whole of this industrial development is 
accompanied by equality of treatment and 
full opportimity for black labour. The 
Congo negro is admitted to all work which 
he proves able to do. Many natives become 
good ' artisans, engine drivers and so on. 
Nothing like the colour bar of the Rand exists 
in Congo. A few years ago, agitators, coming 
from South Africa, tried to introduce this 
distinction in Katanga. They were at 
once politely but firmly sent back to their 
own country by order of the Government. 
They tried to get the Belgian labour Party 
to support them. They met with a deaf ear. 
We consider it against public ixilicy that 
in his own land the black man should not 
enjoy the fullest opportunities for all class 
of work and thereby be able to raise himself 
to any level he may be able to reach. The 
Belgian white artisan entirely agrees with 
these views, and his feelings are fostered by 
the consideration that most compcuiies pay 
him a premium for every black apprentice 
he educates to the trade. 

Some of the companies have established 
industrial schools and are rapidly educating 
large numbers of black artisans. The Govern- 
ment and the missions have long been on the 
same path. But the interesting feature of 
the companies’ enterprise is that they try to 
train several himdreds of artisans, by 
very practical methods with great care 
for. 'speciabsation. The progress of- the 
iuchictry will therefore prove a bounty to 
the native. Already? Jie is, in the labour 
'campst better houjged, supplied with better 
food and blanl^ets and more able to buy 
clothea^than in^his native kraal. 


There are, however, at present also draw- 
backs. Tribal morality and tribal sanctiona 
disappear amongst the labourers of the big 
industrial concerns, but the good efEect of a 
more decent and better life is not always 
appearing at once. Women are scarce; 
immorality is rampaqt and the birth-rate is 
very low. Efforts are strenuously directed 
to remedy this bad feature in the reactions 
of two grades of civilisation, so widely 
different ; after a time, adaptation will allow 
of the reaping of the full benefits of 
economical progress. 

Finance of the Congo. 

Is the Congo paying ? There has been a 
school of colonials in Belgium who are of 
opinion that the Congo ought to pay or at 
least bo self-supporting. I do not belong to 
that school. A new country with its enor- 
mous difficulties wants a great amount of 
capital to be invested in it. The required 
degree of investment can scarcely be ex^iec- 
ted from private enterprise if the Govern- 
ment does not give an example of confidence 
in the future of the colony by adequately 
equipping the country and duly administer- 
ing it and educating the native. Before the 
war the former view was dominant, and the 
colonial budgets ot that period show it. 
1 w€u» fortunate enough to bring the convic- 
tion home to Parliament that those who 
wish to secure a good harvest must be 
willing to till and sow with an active and 
generous hand. It was agreed that during 
the erection of the great public w’orks, 
and before they are completed and able to 
earn the necessary revenue, the metropolis 
should help the colony. This help has 
taken the form of an annual grant-in-aid of 
15,000,000 fr, which has materially assisted 
the colony to float the necessary loans. 
But the market for public loans is not un- 
limited. Consequently a new financial 
organisation was planned and prepared by . 
me before I left office. 

The very extensive land concessions at 
the time of the Independent Congo State 
have practically all been bought in or 
liquidated in some form by the Government. 
But mines and mineral deposits are still 
the object of concessions as in all 
countries. It is the best means of procuring 
good management by business men on 
commercial lines. But the Government of 
the colony, when granting such concessions^ 
has had foresight enough to reserve for 
itself a substantial share in the net profits. 
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It appears to a sound policy that such 
valuable natural assets as the copper, 
diamond, and gold deposits should not be 
simply given away for the pains of prospecting 
and working them, but that the commimity 
at large should get its due share of profit, 
so that the wealth extracted from the soil 
should help to defray the great outlay on 
sanitary and such work, and on development 
done for the benefit of the natives and the 
colonists. 

We begin to enjoy the advantages of the 
system. .Two of the companies referred to 
will pay this year to the colonial exchequer 
not less than 24 million francs, and the net 
profit of the gold mines, in which the Gov- 
ernment keeps the whole interest, will am- 
ount to the same sum. This means together 
48 millions. 

The valuation of the .shares and participa- 
tion which the colony possesses in that way is 
so important that on 1st January, 1924, it 
exceeded the total debt of the colony. 
The problem now was how to make use of 
these assets for the execution of our great 
programme of railways, public works, hy- 
giene and education ? Tt would have been 
unwise to sell these assets, which keep 
the control of all these valuable mines 
under the nation. It wa^ resolved that 
these shares, debenture h and parcicipations 
should form the capital of a financial or 
holding company, which will issue loans 
on account of the Colony and on these 
assets. The Colonial Government will 
guarantee a fixed interest. There will be 
also attached to the new stock, thus 
issued, a right of participation in the 
dividends and profits of the colonial 
shares and debentures ; so the man in the 
street, the peasant on his field, the clerk 
behind his desk, if they invest their savings 
in that way will find themselves indirectly 
shareholders of the copper mines, the dia- 
mond-fields, the gold placers, and the 
radium factory of the Congo. The money 
thus obtained will be placed by the Govern- 
ment in stocks or shares of the various 
railway companies which are building the 
new lines and thereby contribute to the 
development of the coimtry. In their turn 
these stocks and shares will be vested in 
the holding company so that the success of 
these lines will increase its. revenue and supply 
further credit to facilitate the new emission 
of loans. 

On one hand, you see the Colonial Gov* 
enmient considers itself a bad merchant and 


a poor manufacturer, and leaves the work- 
ing and management of business to business 
l^eople ; on the other hand, it duly appre- 
ciates that the ganeral interest is at stake in 
several forms of colonial enterprise and 
gives effect to that cons* deration by the 
share it keeps in them or the monetary 
m3€tns it supplies. 

I think this to be a quite modem method 
of public enterprise. 

We hojxs in that way, to supply on favour- 
able terms, our vast development works with 
the necessary capital and we increase at 
the same term the general interest of oup 
l^ople in the colony. 

This brings me to the end of these very 
incomplete remarks. 

The Congo is at present appealing very 
much to the mind and heart of our ordinary 
citizen. The basis of a real colonial career 
has been laid for the Belgian youth by the 
creation of the Colonial Univer-iity at 
Antwerp. As in all colonising countries 
the man at home is not sparing in his criti- 
cism of colonial administration, but he has 
learned to feel and love the greatness of 
colonial enterprise and the lofty aims of 
human and modern colonisation. 

The Congo has enormous potential wealth. 
It has a groat future. It certainly adds a 
splendid a.sset to the possessions and credit 
of Belgium. But it is like the old hostels in 
Spain, of which it was customary to say that 
you would find within their walls all you 
had brought there yourself. Nothing in the 
Congo would have developed but for the 
foresight, courage and genius shown b> 
King Leopold, but for the reforms intro- 
duced, the pains taken, and the capital 
invested by Belgium. Nothing will fructify 
without a continuation of a firm policy of 
strenuous activity, strong financial support 
and fair play to all. 

We do not believe that in the Congo 
we are showing new ways to our 
elders and betters in the colonial field. 
We are quite content to take a few leaves out 
of their book and pleased if impartial judges 
consider that, in a difficult task, we modestly 
do our best. There is no colonial history 
without great risks and dark pages. But 
nobody who reads history, nobody'who has 
gone through the marvellous exhibition now 
oper at Wembley, cam be blind to the 
immense progress and blessings which col- 
onisatiem, as the British people and the 
modern mind understand it, have brought 
to the world and to humanity. 
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DISCUSSION. 

The Rt. Hon. Sib Fbedbbick Luoard, O.C.M.O., 
G.B., D.S.O., said he was auie he was voicing the 
feelings of the audience when he thanked M. 
F^ck for his extraordinarily interesting address. 
Some years ago there was a belief throughout 
England that in the times of the Independent 
Congo Free State the country was very much 
]pu{govemed ; and that feeling had been s^red by 
a laige section of the people of Belgium. It was, 
therefore, particularly desirable that M. Franck 
diould give an illustration of the great revolution 
lid methods which had taken place in the Congo 
nnce it became a Belgian colony. This revolution 
in the methods of government in the Congo was 
of extraordinary interest to all Powers exercising 
control in Tropical Africa. In this transformation 
M. Franck, not only from his long tenure of office 
as Secretaiy of State for the Colonies, but also 
from his personal visits to the Congo, could justly 
<;iaim to have had a very large share. 

M. Franck had stated that in his view the whole 
problem of the Congo might be summed up in the 
two words — population and “transport.” He 
had told them a great deal about the way in which 
the arterial system of railways had been and is being 
developed in the Congo — and a most excellent 
system it seemed to be. The next point was : What 
were to be the feeders of those railways ? On 
that point M. Franck had not said very much. 
Personally he (the speaker) thought the narrow 
gauge feeder line was a mistake ; it meant duplica- 
tion of workshops, rolling-stock, etc., and if 
bridges were made broad enough and strong 
enough to carry a heavier line later on, its cost a as 
practically as much as that of the standard gauge. 
Nor did he himself think that roads offered a final 
solution. He agreed that motor transport was 
too costly for Africa, and motor roads cost there 
nearly as much as the light line itself. Not 
only was their initial cost great, but their upkeep 
in a tropical country, subject to tropical rainfall, 
was practically prohibitive. Consequently 
the solution, in his opinion, was to find some 
method of cross-country transport such, for 
instance, as the Citroen car, or some form of 
wheelless vehicle, which could go across country 
and do without expensive roads. The British 
Empire Cotton Growing Corporation had under- 
taken to investigate that question, and had 
appointed a committee, who had already, he 
believed, presented a report. He hoped they 
would now go into the kindred problem, the question 
of a cheap liquid fuel. Those two problems — a 
cross-country method of transport and a cheap 
liquid fuel — ^were the ones which most concerned 
those interested in the development of tiansporta- 
tion in Africa. 

With regard to population, M. Franck Iiad des- 
qpbed the various effo^ which had been made to 
improve the condition natives, and he would 
only add one word on thal-poi^ a Member of 
the Mandates Commission; he had been struck 
this year, whdh examining tlm Unmdi Reports, 


to learn that the itinerant trader was completely 
prohibited in Urundi. The reason given was that 
he was a carrier of disease. He (Sir F. Lygaid) 
thought this country had something to learn 
in that respect. In West Africa, in particular, 
the people were very keen traders. The itinerant 
trader went everywhere now under British rule, 
and in his opinion such a man should be subject 
to licence and medical inspection. Another lesson 
which we might learn in connexion with our British 
possessions was the system of training native 
assistants to be fairly skilled in the treatment of 
five or six special diseases. With intelligent natives 
we could really get some measure of skill nnd know- 
ledge in regard to four or five particular diseases 
without attempting to make them general prac- 
titioners. 

Generally speaking, he thought the policy which 
M. Franck had outlined — ^the ideaVf the country 
being ruled through, and by the aid of, the native. 
Chiefs, the conception of individual freedom to the 
native, and so on — was one which would find warm 
approval in this country. 

In conclusion, he desired to say on^ word with 
regard to what M. Franck had said in respect to 
concessions. The chief criticism of the old regime 
in the Congo was the enormous concessions given 
to individuals. The task which the Belgian 
Government had had in buying out or liquidating 
those concessions must have been a very difficult 
one, and we congratulated them heartily on the fact 
that they had succeeded in doing it. The present- 
day concession was.a very different affair. Instead 
of the concessionaire exploiting the native without 
any corresponding advantage to him, the former 
was now called upon to establish schools, to provide 
medical officers, to establish dispensaries, and finally, 
to share the profits of the enterprise with the 
Government. He (Sir F. Lugard) thought the 
system was an admirable one, and he hoped that 
there would be much profit to share after all those 
conditions had been carried out. 

Mr. H. R. Grbbnhalqh said Lord Leverhulme* 
who had had to leave the meeting in order to keep 
a very important engagement, had asked him 
to express his grateful thanks for M. Franck's 
references to his Company, and to say that, in 
all the developments which they had undertaken 
in the Belgian Congo, they had at all times received 
the greatest possible consideration and help from 
the Administration under M. Franck. Personally 
he would like to take the opportunity of saying 
that he himself had had the pleasure of touring 
through the Congo twice, and that he had been 
greatly interested in, and could bear witness to, 
the very excellent administration which at present 
prevail^ in the Congo. 

Mr. £. Torda Y agreed with Sir Frederick Lugard> 
statement that the itinerant trader was an extreme- 
ly great danger as a carrier of disease. As a proof 
of that, in those parts where such men did not exist 
in the Congo, sleeping sickness was absolutely 
unknown. • 
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Conoehiing the introduction of European civiliaa- 
tion into Africa without deatroying that which 
already existed, one was accustomed in speeches 
by politicians to hear a lot of pious wishes expressed, 
but M. Franck had done very serious and consider- 
able work in furtherance of that idea. It was a 
very ungrateful task, because one had to appeal 
to the electorate in terms of money, and one could 
npt show any quick return. He believed the estab- 
lishment of a Colonial University, and of the system 
of Sending young Belgian students to study native 
languages, would bear very good fruit in the 
future, though at present it might be considered 
unproductive. One could not in a few years educate ^ 
the native up to a civilisation which had taken 
Europe two-thousand years to acquire, and it 
would be a great mistake to destroy that which 
already existed in Africa, much of which was 
very admirable. 

The Chairman (The Hon. W. G. A. Ormsby- 
Gore) said he would like to say, as late Under- 
secretary for the Colonies in this country, with 
what extreme interest he had listened to M. 
Franck's lecture. When one investigated the 
problems, they were, he believed, all coming more 
or less to the same conclusions. The first thing 
which had come into his mind when M. Franck 
had, quite rightly, justified what was being done 
by European Powers in Africa, had been the 
raemoiy of the English philosopher Hobbes, who 
first opposed the prevailing Continental con- 
ception of the *‘noble savage." Rousseau had said 
that if Europe could only get rid of its kings, priests 
and lawyers, and return absolutely to nature, 
everyone would bo happy ever afterwards. 
It was easy to think that in Geneva. It was not 
easy to think it in Africa ; and the English 
philosopher was really right. The life of primitive 
man in his natural conditions in Africa was, in 
the words of Hobbes, “ poor, dangerous, nasty, 
brutish and short." Tropical ^sease, local 
wars and nutny barbarous customs had to be 
stumped out before all that was best in the native 
outlook and in the native capacity could be 
developed. Before the moral and intellectual, and 
even political, development of the native of Africa 
could take place, the economic development of 
the country was absolutely essential, both to 
provide the native himself with freedom and 
wealth to advance, and to provide the State and 
the country with the means to help him. It was 
perfectly clear that, mistakes having been made 
in the past, wj were approaching an era where 
there was common ground between the official, 
the missionary, the merchant, etc. ; that ws 
were entering an era in which all realised that we 
had, if only on the grounds of self-interest, a 
common interest in the intelligent development 
and the true welfare, material and moral, of the 
native. What M. Fjranck had said about the 
experiments in the Congo in regard to the selection 
of a certain number of natives aU medical assistants 
found a counterpart in only one British territory, 
Uganda, where, owing to the scourge of syphilis, 


we had, with the very greatest success, trained » 
few natives as medical missionaries, as well as. 
practitioners, to deal with that specific disease. 

Everything seemed to point to following the 
advice which M. Franck had given, namely, that 
in Africa we should not always seek perfection, 
but should be content to advance one step at a 
time, and to make the utmost use of all the means 
to advance, especially those indigenous in the 
country. What M.- Franck had said about the 
religious character of Africa was being more and 
more recognised in education and other things. 
The real difficulty was that, in spite of the fact that 
so many African natives seemed to be cheerful 
persons, in the past the lives of the people from 
birth to death had been surrounded with fear. 
It had always struck him as extraordinary the 
degree to which fear had entered into the lives of 
the Africans — not merely fear of their neighbours 
and of the physical disasters which might suddenly 
come upon them, but the haunting trees, the 
haunting animals — ^the general hauntedness of 
Africa. That consciousness of surrounding evil 
spirits was one of the things which was most 
difficult to eradicate or to replace by adequate 
restraint and an influence which would enable the 
natives to build up a new morality not based on fear. 

M. Franck had referred to the question of -ednea- 
fion. He himself, with Sir Frederick Lugard, 
had been engaged that morning on the Advisory 
Committee which had been established in this 
country in connexion with African education, 
llie Committee was started last year when he 
was at the Colonial Office, and he thought it had 
only been started just in time. The secretary of 
the committee had just arrived back from East* 
Africa, and Sir Frederick Lugard asked him : 
" Have you brought back any text-books which’ 
are being used in the schools ? " The answer' 
was " Oh, yes ; I have brought back 200." He 
(the speaker) had shuddered to think of those 
unfortunate Africans — ^200 English text-books. 
Everyone know what the English text -books in 
our own elementary schools were like ; and the 
disastrous results they were very often producing 
in this country. What still more disastrous 
results might be produced in Africa ! We were, 
on the lines which M. Franck had laid down quite 
rightly, at the very beginning of the subject of 
the education of the native for life in Africa,' 
with all that that meant. That was the great 
point. 

It had been very kind of M. Franck to mention 
that the rectification of the frontier of Urundi, in 
which he (Mr. Ormsby-Gore) had a small part last 
year, had proved of satisfaction to that remarkable 
people. If it had not been for the existence of the 
Mandate system, and of the League oi Nations, 
there would have been no means of getting any 
rectification when the facts had been ascertained. 

The future of the Belgian Congo would be watched 
with the greatest and most sympathetic admiration 
by all British students of Colonial administration. 
It was a great stimulus to those who were engaged 
upon the problem in Great Britain to hear hmg 
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another Colonial Power, which was playing an 
honourable and distinguifihed part in the civiliaa- 
tion and development of Africa, waa tackling, 
and tackling so nobly and so successfully, the. 
problem which faced it. 

Major Sib Humphrey LsoaETT, D.S.O., R.E., 
said that as a member of the Council of the Royal 
Society of Arts, it gave him great pleasure to move 
a vote of thanks to M. Franck fur his lecture, and 
also to Mr. Ormsby-Gore for presiding. Mr. Ormaby- 
Gore had made such subjects as M. Franck had 
dealt with peculiarly his own. In t'le field of 
politics there waa room for opinions many and 
diverse, for “ crankiness,'* for preconceived ideas, 
for empirical viewsj for lack of foresight and in- 
ability to keep abreast of the times or, what was 
best of all, to go ahead of the times. Mr. 
Ormsby-Gore had referred to the haunting fear 
of the African native — ^how he was haunted by 
strange fears of the unknown; but he (the speaker) 
ventured to think that the Government of this 
country had sometimes in the past been haunted by 
another kind of fear in connexion with Africa, 
namely, a financial fear, and that it had not pu^ 
into Africa that financial backing without which, 
as the Chairman had pointed out, nothing could 
be done. After the bu ilding of the Uganda Railway, 
an undertaking mixed with many political issues, 
there came a long period when it had been 
very difficult indeed to extract money from the 
Treasury with which to lay a foundation for the 
future of Africa. M. Fiunck had shown how 
Belgium, with great vision and great courage, 
and something more than courage, with knowledge 
and clear insight into the potentialities which were 
there for development, had not hesitated to lay 
dowm plans which would carry her, not for a year 
or two ahead, but for long periods ahead, so that the 
future of her great Possession was indeed assured. 
The plans of which M. Franck had spoken that 
afternoon involved an expenditure whi^-h the 
Belgian Government, under M. Franck’s guidance, 
had earmarked, or implied its intention to provide, 
of no le.^ a sum than twenty millions sterling. 
With the assurance of that sum one could see how 
the ' development of that great territory could le 
taken in hand by statesmen and administratois 
with a certainty that they were going to produce 
results — and great results. They could lay down 
plans,. and they could be sure that their plans would 
not fail through the stoppage of financial supplies. 
They clearly did not share the haunting fear which 
the native of Africa had in his little way. The 
Government of Belgium in its African policy had 
no fear; and he trusted that Mr. Ormsby-Gore, 
who had done so much to impress upon the British 
Treasury the future greatness of Africa, would, 
as a result of his very important mission to East 
Africa, come back more convinced of the great 
pfossibilities of those territories, and would impress 
still iMore forcibly upon the Cabinet of the day, and 
the Treasury, the potentii^Mes of Africa. 

-The Royal Society of ArtSi was forpied more 
than 150 years agq for the development of arts, 
manufaetures ai^ cqmineroe. In those days 
nobody had thought of the oe^tre oi .Arioa. It was ^ 


only during comparatively recent times that the 
Society had been thrown open to such subjects as 
M. Franck had dealt with that afternoon. It was 
only in the period referred to that the Ck>unoil of the 
Society began to invite distinguished administrators 
and statesmen of our Allies to address the Society 
so that we could learn from them what they 
were doing and could see how we might co-ordinate. 
That brought him to the point that he desired to 
suggest to the Chairman and to M. Franck, namely, 
that, just as in learned Societies, such as the 
Royal Society of Arts, people came together 
and talked very frankly, so, more and more, 
eo-ordination and oonsulbation should be arranged 
between the administrators, not only of the different 
British territories, but of those of our Belgian and 
French friends. The more we all pulled together 
the more w^e should learn, and the more successful 
would our efforts be. , 

Sir Sidney Henn, M.P., in seconding the motion, 
said the address of M. Franck very largely coincided 
with the thoughts that had been coming to bis 
mind over the last few months when he had been 
interesting himself rather closely in matters con- 
nected with the African Colonies. He quite 
agreed that the two great questions were trans- 
portation and population. He thought that was 
the right order in which to put them, because, 
although in many respects the question of native 
population was really the most important, nothing 
could really be done of an effective character 
without first of all providing the necessary trans- 
portation.; and in that connexion he had been 
pleased to hear the reference made by Sir Fredrick 
Lugard to the fact that in the word transporta- 
tion *’ not only the question of railroads was 
considered, but the even more difficult question of 
cross-country traffic. He fully agreed vith what 
Sir Frederick Lugard had said upon the matter. 

M. Fr\nck, in acknowledging the resolution, 
said he thought the unanimity of opinion vhich 
hade been expressed about the real aims of colonisa- 
tion to-day would lead to results which would bo 
a victory for humanity and justice. 


GENERAL NOTE. 

Thirteenth (Century Glass-paintino. — With 
the genoi'ouH assistance of Sir Otto Beit and the 
National Art -Collect ions Fund, the Victoria and 
Albert Mureum has recently acquired a fine panel 
of 13th century stained glass, llie panel, about 
twenty inches square, is in a remarkably good 
condition, very little decayed and practically free 
from restoration. It shows a saint disputing before 
an audience, and is a typical example of the 
bold conventionalised style of the thirteenth century. 
Its place of origin is unknowii, and it belongs to a 
period of stained glass design in which it is very 
difficult to make a distinction between the schools 
in France and in Eng^nd, but the history of this 
particular panel makes it probable that it is English, 
and in any case it is an example of the art of stained 
glass at the height of its achievement. It is 
exhibited among the 13th century stained glass in 
Room 110. 
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CERTAIN FUNDAMENTAL 
PROBLEMS IN PHOTOGRAPHY 
By T. Slater Price, O.B.E., D.Sc., F.I.C., 
F.R.S. 

(Director of Reseftrcb to the British Photo- 
graphic Research Association). 


Lecture I . — Delivered March 1924. 

The modem photographic dry plate 
or coated film consists essentially of a 
suspension of fine particles of silver bromide 
in gelatin, this being spoken of as a photo- 
graphic or sensitive emulsion. Although 
gelatin had previously been used as a medium 
in various experiments with silver salts, 
it was an English amateur photographer, 
Dr. Maddox, of Liverpool, who, in 1871, first 
tised a gelatin -silver bromide emulsion to 
make a dry plate. Very little notice of 
this was taken, however, until 1873, when 
Burgess placed on the market an emulsion 
made by a secret process, and Kennett 
patented a quick and easy method, which 
was quite successful, of preparing gelatin 
emulsion plates by using a ** sensitive 
pellicle,” that is, a pellicle of dried sensitive 
emulsion. Since that time progress in 
the manufacture of dry plates, coated with 
gelatin emulsions, varying enormously in 
sensitivity and in the uses to which they 
may be put, has been very rapid, and the 
excellence of ^ the products produced to-day 
is attested by the fact that, with suitable 
precautions, they may be used the wide 
world over, notwithstanding the large 
variations in climatic conditions. 

Without intimate knowledge of the subject 
one might think that the high standard of 
present-day manufactures is due to exact 
and detailed investigations having been 
made of the chemical and physical properties 
of gelatin and of the. effect of variations in 
these properties on those of the 8ei;isitive 
emulsion produced. Such an assumption 


would not, however, be altogether correct — 
indeed, one might say that it would be far 
from correct. Although the manufacturer^ 
as a result of the ox}:)erience -gained over a 
long period of years, can profluce photo- 
sensitive emulsions having very varying 
properties, yet, as far as I am aware, it is 
not knovn with anything approximating 
to certainty what is the cause of photo- 
sensitivity and why the various processes 
used produce the required results. It is 
a matter of common knowledge that if the 
same gelatin is sent to two different fiims^ 
the one may reject it as unsuitable, w^hilst 
the other is just as likely to say that it is 
eminently satisfactor 3 *. Apart from certain 
simple preliminary tests, the final and con-, 
elusive test of the emulsion maker is alw^ays 
the practical one of making an oxix?rimental 
emulsion and seeing if it has the desired 
properties. 

The question to which an answor has to be 
supplied is : What particular properties 
does gelatin possess which make it particu- , 
larly suitable as an emulsion medium T 
A complete answer to this question would 
have to deal with both the chemical and 
physical properties of gelatin, but at the 
present time it is very incomplete, owing 
to the limited extent of our knowledge. As 
far as the chemistry of gelatin is concerned,, 
it may be said to be in its infancy, both 
with respect to our knowledge of what 
happens when it is prepared from bones 
and hides, and also as regards its constitu- 
tion. Belonging as it does, to those complex 
substances, the proteins, its chemical invest- 
igation is a very difficult problem, and 
essentially progress has only been made in 
. the examination of its degradation products^ 
which consist mainly of amino — acids. It 
is very doubtful whether gelatin has yet 
been obtained as a definite unitary product,, 
although considerable progress has been 
made in this direction by Schryver, and 
the purest photpgraphio gelatins probably- 
contain, vazying amounts of degradation 
products or other organic impurities, in 
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addition to inorganic matter^ whicih con- 
stitutes the ash. At present, there is no 
satisfactory method of estimating the amount 
of these degradation products, so that a 
4sui table method for differentiating chemically 
between photographic gelatins, which are 
ordinarily of a very high state of purity 
has yet to be devised. There are, however, 
certain impurities which should not be 
present in more than negligible quantities, 
and which can be detected by the ordinary 
methods of analysis, as, for example, copper, 
lead and iron. Organic sulphur, reducing 
substances, and greasy matter should also 
be absent. 

In view of the complex chemical nature 
•of gelatin it is not to be wondered at that 
the enormous literature on the subject 
consists, to a very large extent of accounts 
•of the results obtained in the investigation 
of its colloidal properties, a knowledge of 
which, as will be seen later, is very import- 
ant when dealing with the photographic 
plate. Actually the word “ colloid ” is 
derived from the Greek word fcdWa, 
jneaning glue, and at the time when this term 
was' first used by Graham it was supposed 
that all colloids were, substances of very 
complex constitution, just as is glue. This, 
however, is by no means true, so that the 
meaning of the term colloid is now quite 
different from what it was in Graham’s time. 
It is true that complexity of chemical con- 
stitution is likely to give rise to the colloidal 
state, but the converse does not necessarily 
hold ; the elements themselves may often 
be obtained in so-called colloidal solution. 

It may perhaps be advisable to indicate 
briefly what is meant by a colloidal solution. 
If a solution of white arsenic (arsenious 
acid) in water is mixed with an equal 
volume of an aqueous solution of hydrogen 
■sulphide no formation of a precipitate occurs; 
a transparent, somewhat orange -coloured 
solution is obtained. Apparently it is 
quite a good solution, and remains as such 
when any excess of hydrogen sulphide has 
been removed by bubbling hydrogen through 
it. It can be filtered in the ordinary way, 
^thout leaving a residue on the filter paper 
-and it does not settle out on keeping for 
quite a long time. That.it is not a true 
elution, however, is proved by the fact 
that it show*8 the Tyndall phenom^on ; 
if ^ strong beam of .|i|^t is* passed through 
solution its pa^ up exceedingly 

clearly, just as the ^y pf lig^t is made 
evident by tl^ dust paitioles in the air. 


If water, or a solution of ordinary salt, is 
tested in the same way, the path of the beam 
of light through the solution is not visible 
so long as there are no suspended particles 
in the water or solution. The orange- 
coloured liquid is therefore not a true 
solution ; it is a suspension of arsenious 
sulphide in such fine particles that they 
are not visible to the naked eye and do not 
readily settle out. For such a system the 
term “ colloidal solution ” is often used ; 
it consists, however, of solid particles 
suspended or dispersed in a dispersion 
medium and a more appropriate term wbuld 
be suspensoid sol ”, the arsenic sulphide 
being a ” suspensoid colloid”. In most 
suspensoid sols the existence of ^e particles 
cannot be demonstrated by the highest 
power microscope, but by use of the ultra - 
microscojje their presence can be made 
evident. The particles are then seen to be 
in rapid Brownian movement. 

Compared with gelatin, arsenious sulphide 
is a very simple substance, but, as has al- 
ready been mentioned, the simplest sub- 
stances of all, namely, the elements, readily 
give sus(>ensoid sols. One knows how very 
readily a solution of gold chloride is reduced, 
giving a blackish or greenish -black precipi- 
tate of. gold ; if, however, the reduction is 
carried out in very dilute solution, suspensoid 
sols can be obtained. To about 100 cc. of 
distilled water are added a few drops of a 
neutralised one per cent, solution of gold 
chloride, and then, after mixing, a few drops 
of a 0.1 per cent, solution of tannin. The 
solution is colourless, but on heating it 
begins gradually to take on colour and 
finally becomes cherry red ; a red suspensoid 
sol .of gold is then obtained. If instead of 
using tamiin as the reducing agent, hydroxyl- 
amine is used, a violet, • or blue colloidal 
solution is obtained, the particles of gold 
being larger that those in the red sol. It 
has been shown by the method of X-ray. 
analysis that the particles have the same 
cr 3 ^talline structure as massive gold. 

A characteristic property of suspensoid 
sols is that they are readily coagulated or 
precipitated when solutions of electrolytes 
are added to them, the electrolytes used not 
necessarily having any chemical action 
on the particles of the sol. For example, 
solutipns of hydrochloric acid, sodium 
chloride, magnesium sulphate, or aluminium 
sulphate, cause an immediate precipitate of 
yellow arsenious sulphide when added to 
the sol of that substance. 
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So far the colloidal solutions mentioned 
have consisted of solid particles suspended 
in a dispersion medium. Consider now, 
however, an emulsion such as cod -liver oil 
emulsion, or milk. If it is examined imder 
a microscope it will be seen to consist of 
drops of one liquid suspended in another 
liquid. If it were possible to reduce the 
•drops to colloidal dimensions a colloidal 
solution consisting of liquid particles in a 
liquid dispersion medium would be obtained. 
Such a system may be called an “ emulsoid 
sol ”, and according to some chemists, 
especially Wo. Ostwald, gelatin gives such 
sols with water ; other chemists, and they 
are in the majority, do not agree with such 
a structure in the case of gelatin. The 
question of structure, as far as we are con- 
cerned at present, is, however, a subsidiary 
one, since an emulsoid sol can, in general, 
be -readily distinguished from a suspensoid 
sol. Suspensoid sols are practically as 
mobile as water itself, that is, the dispersed 
particles liardly alter the viscosity of the 
dispersion medium. On the other hand, 
emulsoid sols, of which gelatin is a typical 
example, show large viscosity values, even 
in comparatively low concentrations, and 
with increase in concentration the viscosity 
increases enormously, whereas there is 
only a small increase in the viscosity with 
suspensoid sols under similar conditions. 
Also, w'heii a gelatin sol is cooled down it 
is well known that it sets to a jelly, that is, 
it becomes a gel, whereas no such change 
takes place w’ith a sus|)ensoid sol, such as 
that of gold, when treated in the same way. 
Moreover, the change from sol to gel is 


viscosity, sometimes increasing, and some- 
times decre6«ing it. For example, a per 
cent, sol * of gelatin, set to a gel in test 
tube, can be detached from the sides of 
the tube and broken in pieces by hard 
shaking. If, however, several per cent, of 
magnesium sulphate are added to the sol 
before setting, the resulting gel c€ui be no 
longer broken up by shaking. On the other 
hand, if sufficient potcuisium iodide is added 
to the sol it will not set cuid remains fluid. 
Sulphates, citrates and phosphates act 
similarly to magnesium sulphate, that is, 
they increase the jelly strength of the gelatin , 
and to a much greater degree than they do 
that of pure water. Bromides and cyanides 
act similarly to iodides. Organic substances 
also act differently, for example, chloral 
hydrate and urea decrease the viscosity, 
whilst alcohol, in small amounts, increases it. 

Similar results would be obtained if, 
instead of using a gel, the viscosity of the sol 
were measured in a viscometer. Such 
measurements would show, however, that 
further complications arise, in that there 
may be either an increase or a decrease in the- 
viscosity, depending on the concentration 
of the added salt. For example, sodium 
chloride in medium concentration (about 
N/4) produces a viscosity which exceeds 
that of pure gelatin, whereas at higher or 
lower concentrations the viscosity is less 
than that of pure gelatin. 

This, however, is much better shown in the 
case of the influence of the acids and 
alkalis, as is illustrated by the following 
figures and curves, which are • due to von 
Schroeder. (Fig. 1.) 
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reversible, since on warming the gel it 
readily liquefies to a sol. Again, if the 
gel is dried and then immersed in water it 
imbibes water and swells to a greater or 
lesser extent. 

In the case of a suspensoid it was shown 
that the addition of a small quantity of a 
salt to the sol caused precipitation or 
sedimentation to take place. With gelatin 
this only happens when large concentra- 
tions of salt are added, and not always then. 
It is fortimate that this is the case, otherwise 
gelatin could ndt be used as a medium in 
the preparation of photographic emulsions. 
Although precipitation does not occur the 
salts have a very marked effect on the 



* Ths ibnoeiitntloik neemery to give thrte results will 
desMid on the kind of seUtbi used. 
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It will be noticed that there is a pro- 
nounced maximum viscosity. 

Similar complicated phenomena occur in 
connexion with the swelling of gelatin. 
It is well known that if a piece of leaf gelatin 
is put into water it takes up water and 
increases in volume, that is, it sw^ells. 
Swelling will take place not only in water as 
a liquid, but also in water vapour. If a 
piece of thin leaf gelatin is put on a piece 
of • filter paper and then breathed upon, 
it immediately bends or even curls up, 
showing that there is an increase in volume 
of the gelatin oA the side wliich is breathed 
upon, that is, swelling has taken place. 

The effect of various substances on the 
swelling may be demonstrated as follows : — 
A series of gelatin discs of the same size 
and weight are prepared by pouring a 
concentrated gelatin sol on a glass plate, 
allowing it to set, and then cutting the set 
gelatin into discs and drying. If separate 
discs are then immersed for twenty-four 
hours in solutions of N/20-HC1, N/20-NaOH, 
N/2-KI, N/ 6 -CaCl 2 , water, and saturated 
magnesium sulphate respectively, it will 
be noticed that the order in which swelling 
lias been favoured is : — 
acid > alkali > potassium iodide > 
calcium chloride > water > magnesium 
sulphate ; the disc in the acid solution will 
be swollen to about twice the size of that 
in pure water. 

The results of investigations such as those 
indicated led to the putting forward of what 
are known as the Hofmeister series, Hof- 
meister being the one who first studied 
such effects. For example the effect of 
equivalent (tenth normal) solutions of various 
acids on the swelling is indicated by the 
following series : — ^hydrochloric acid > 
nitric acid. > acetic acid > sulphuric 
acid > boric acid. 

With sodium salts of various acids the 
swelling decreases in the order : — thiocyan- 
ates ^ iodides > bromides > nitrates 

> chlorates > chlorides > acetates 

> tartrates > citrates > sulphates. 

Such series are very difficult to understand, 

since the order of the compounds does not 
bear much relation to their ordinary pro- 
perties ; it is difficult, for example, to compre- 
hend why acetic add comes between nitric 
and sulphuric acids. 

It 18 the realisation that gelatin does not 
be^ve simply as .a ci^id* .but, has both 
acid and basic propext^ whidti ^ brought 
some order of chaM ih recent years. 


For progress in this direction we are chiefly 
indebted to the work of Procter in England, 
Pauli in Austria, and Loeb in America. 

As has been mentioned, the exact chemical 
constitution of gelatin is still a mystery ; 
it is known, however, that amino -groups 
(-NH 2 ) are present in the molecule, and in 
all probability imino -groups (-NH-) as 
well, which confer basic properties on it, 
and that the molecule also contains carboxyl 
groups (-COOH) which confer upon it an 
acid character. It is, in fact, an amphoteric 
substance similar in character to glycine, 
or aminoacetic acid, NH 2 .CH 2 .COOH, and 
for ordinary purposes its formula may be 

represented as whe^e O repre- 

sents the gelatin residue. If a substance 
behaves both as an acid and a base it is weak 
in both these properties, but it does not 
follow that its strengths as acid and base 
are the same. Actually these strengths 
are generally different and both gh eine and 
gelatin are stronger acids than bases^ 
Suppose now that hydrochloric acid is 
added to a gelatin sol ; it will combine with 
the amino -group of the gelatin and form the 
salt, gelatin hydrochloride. If the solution 
so obtained is electrolysed the gelatin part 
of the molecule, since it possesses a positive 
charge will travel towards the negative 
electrode, the cathode. If, on the other 
hand, sodium hydroxide is added to the 
solution the acid group of the^ gelatin 
enters into reaction and a sodium gelatinate 
is formed ; the gelatin part of the molecule 
is now negatively charged and on electrolysis 
will travel towards the positive electrode, 
the anode. It follows that the direction 
of migration of the gelatin as a whole depends 
on the acidity, counting alkalinity as negative 
acidity, of the solution. There will there- 
fore be some point at which the acidity of 
the solution is such that on electrolysis the 
gelatin does not migrate preferentially to* 
either electrode ; this point is called the 
isoelectric point, and the gelatin is said 
to be in the isoelectric condition. Gelatin 
being a stronger acid them a base, this will 
not be at the neutral point, where the 
, concentration of hydrions (H*), to which 
acidity is due is equal to the concentration 
of hydroxyl ions, (OH'), which ions confer 
alkaliinity. on a solution, but at some point 
on the acid side of the neutral point. By 
experiment it has been found that in an 
isoelectric solution of gelatin the concentra- 
tiem, Pb- of the hydrions is 2^5 X 
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gram-ions per litre. Another way of stating 
this is commonly used in the literature ; 
the logarithm of 2-6 X 10-5 is 5.39704^ 
or —4.60206, that is — 4.6 ; the isoelectric 
point is then said to be at a value of Ph or 
pH =»4.6. It is now commonly accepted 
that the isoelectric point of gelatin has a 
value pH =4.6— 4.7* 

The exact theory of amphoteric elect- 
rolytes shows that at the isoelectric point 
their solutions will contain a maximum 
number of neutral molecules and they 
should therefore possess peculiar properties; 
in accordance with this it has been found 
that the properties of swelling, viscos- 
ity, osmotic pressure, etc., show a min- 
imum at that point, whilst the precipi- 
tation by alcohol is most pronounced. 
If to a one per cent, solution of iso- 
electric gelatin alcohol is added, there is 
an immediate precipitation ; but if the 
solution is first acidified slightly with hydro- 
chloric acid there is no precipitation on 
the addition of alcohol. Also if a one per 
cent, solution of isoelectric gelatin is made 
in the warm it is clear and transi)arent ; 
on keeping at the ordinary temperature, 
however, the solution becomes opaque 
after a time and a precipitate may deposit 
0 !i keeping ; raising the temperature again 
gives a clear solution. The setting of the 
solution to a gel is a different process from 
this precipitation, since cloudiness or opacity 
is not connected therewith. 

On the acid side of the isoelectric point 


act as an acid and form metal gelatinates. 
Loeb has endeavoured to show that this 
is true in several ways, of which the follow- 
ing, since it makes use of silver salts, may be 
quoted. Separate quantities of gelatin, in 
the form of granules, are brought to different 
pH’s less than 7.0 by treatment with vary- 
ing concentrations of nitric acid. The 
separate portions are then soaked for an 
hour in a dilute solution of silver nitrate, 
after which they are washed several times 
with ice cold water. They are then melted, 
diluted to the same volume in each case and 
portions of each put in teat tubes and exposed 
to light, the previous manipulations having 
been carried out in a dark room. The 
pH’a of tho solutions remaining are deter- 
mined and also the quantities of silver 
remaining in them. In a short time all 
the gelatin sols with a pH > 4.7 become 
opaque, and then black on exposure to 
light, while all the solutions of pH < 4.7 
remain transparent, even when exposed 
to the light for months. The soLs of pH = 
4.7 become opaque, but remain white 
since the gelatin is isoelectric. It follows 
that the silver combines with tho gelatin 
only when the pH is > 4.7, that is, metal 
gelatinates are formed on tho alkaline side 
of the isoelectric point. The accompanying 
figure (Fig. 2.) is a photograph, due to Loeb, 
of a set of test tubes thus prepared. It 
should be noticed that in all cases the pH 
*of the various solutions is on tho acid side 
of the neutral point, pH =7 



Fiq. 

<pH < 4.7) gelatin should therefore behave 
as a h^e and form gelatin acid salts, whilst 
on the alkaline side (pH > 4.7) it should 


* Tha neutral point of water is approximately at pH-7* 
the exact value varylns with the temperature, so that the 
isoeleotrio point of geli^ln Is on the acid side of l^e neutral 
point. It should be noted that with this method of 
nomenclature the greater the concentration of hydtions 
the lees is the value of the pH. 


2 . 

The analytical figures are given in the 
following table and illustrated* in the lower 
part of Fig. 3. 

The upper curve in Fig. 3. shows how 
the swelling of the gelatin varies with the 
pH, and illustrates the point to which 
reference already been made, namely^ 
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0 . 0 . O.OIN-Ag in oombination with 0.25 gm gelatin at different pH*s. 


pH 

3.6 

3.7 

1 3.0 

4.1 1 

4.3 

4.6 i 

4.7 

5.0 

5.3 1 

1 

1 «•! 

6.4 

0.0. 

0.6 

0.3 

[ 0.3 

0.2 

0.2 

0.2 

0.55 

1.25 

3.2 1 

1 4.0 

1 4.86 

4.0 


HegK^nor 

CtfAtm-NO) 


i50«itcTnc ytegion of 
point. A 

Pu^delAtin a».g«w 


AihpctOtlfHM 



iteiTMjn cicftT* In lignt 
HN0& H M M M. M 311. M 

conoiecd T 16 S 64 06 sa 66 


Uirn blocK InliflhI 
IM M M M M M 0. 
SR 5f iSS !S4& 4M otK 


310 35 a9 41 43 46 47 50 U 57 ei 41 64 


Fua. 3. 

that the swelling is a minhnum at the iso- 
electric point. 


ferrocyanide, on the acid side of the iso- 
electric point, the gelatin turning blue after 
a few days, owing to the foi*mation of ferric 
salt. Another important result which follows 
from these considerations is that a basic dye 
is retained by gelatin on the alkaline side 
of the isoelectric point and is not removed 
by washing, whereas on the acid side the 
same dye is readily removed by washing. 
On the other hand, acid dyes are retained 
by gelatin when the pH is less than 4.7. 

Another deduction which can be made 
in connexion with the pH of gelatjn solutions 
is that if the effects on swelling, ^’iscosity,. 
etc., of various monobasic acids (HCl, HBr,. 
HNO 3 , CGI 3 .COOH. etc.) and acids such 
as succinic, tartaric, citric and phosphoric 
acids, which dissociate only into two ions 
at ordinary dilutions, are compared at the 
same pH, they should be the same ; dibasic 
acids which dissociate into three ions at 
ordinary dilutions, such as sulphuric acid^ 
should give different effects. The accom* 



• Fig. 4. 

Boults similar to those with silver nitrate pwying figure (Fig. 4.) shows that within 
are dbtaiiied when a o'r a copper salt the error of e3qperinient this is the case- 
is used. Wi^ pota68iu]^j1to6ey«(hide the for swelling, and it has been shown to hold 
gelAtiu retains ferroc^iiudclo^ ais gelatin for other physical prop^irties. 
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If the curves are compared with those 
which would be expected on the basis of the 
Hofmeister series, those for phosphates, 
oxalates, citrates, and tartrates should be in 
the region of the sulphate curve. 

Similar results are obtained with the 
alkalis ; the curve for the weak base ammon- 
ium hydroxide is the same as that for the 
strong bases, lithium, sodium and potassium 
hydroxides, when plotted with pH as 
abscissae, whilst the curves for calciiim 
and barium hydroxides are considerably 
lower. 

It is obvious from the above that in 
processes where gelatin plays a part it is 
important to know the pH value. Some 
investigators have gone so far as to maintain 
that the pro])erties of gelatin and similar 
substances can be completely explained by 
their amphoteric character and the ordinary 
stoichiometric chemical laws. Actually, 
however, tliere seems to be no doubt that 
both the amphoteric and colloidal properties 
must be taken into account, as will be seen 
now that wo can proceed to consider more 
especially the use of gelatin in photographic 
processes. In the course of these con- 
siderations it will bo necessary to interpolate, 
at times, accounts of other properties of 
gelatin to which, so far, reference has not 
been made. 

It is perhaps advisable to indicate briefly 
how a photographic emulsion is made. An 
aqueous solution of potassium or ammonium 
bromide, to which also a small percentage 
of the iodide may have been added, and 
containing a little gelatin is warmed to a 
definite temperature until all the gelatin has 
dissolved. A solution of silver nitrate is 
then run in, the amoimt of silver nitrate 
being insufficient completely to precipitate 
the bromide ; also, the silver nitrate may, 
or may not, be completely converted into 
silver ammonia nitrate. The emulsion so 
obtained is heated for some time, during 
which it becomes more coarsely grained in 
character, after which sufficient gelatin is 
added to cause the whole to set to a stiff 
gel on cooling. After setting in this way 
the gel is shredded in a special apparatus 
and the shreds thoroughly washed with 
water until the soluble salts and ammonia 
have been removed. The washed shreds 
are then melted up again and heated at 
a definite temperature for some time, 
during which the process known as ripening 
takes place, that is, the grains increase in 
sensitivity towards the action of light. 


When the desired sensitivity is attained, the 
emulsion may be coated on plates or films, 
which are then dried;; etc. These details 
are capable of almost infinite variation, 
according to the ^ult wliich it is desired 
to obtain. 

All gelatins, even the purest photographic 
gelatins, contain a certain amoiuit of ash, 
due to inorganic impurities ]jreseut, and 
one would imagine that the first thing to 
do would bo to purify them from these 
extraneous constituents. Bearing in mind 
what has been said about isoeleofrie gelatin 
a method of purification can Ik' readily 
devised, although the details of manipula- 
tion may be complicated.^ Ash-free gelatin 
has been obtained and C. R. Smith in America 
and Professor Luther in (lermuny have 
stated that with such a material it ia 
impossible to get a sensitive emulsion. 
Smith draws the conclusion that the sensitiv- 
ity of an emulsion is therefore controlled 
by tho ash constituents, but it is early days 
to make such a definite statement. The 
processes used to remove the ash may quite 
possibly affect the gelatin and alter its 
physical properties very considerably In 
his experiments Luther used gelatin purified 
by electro -osmotic methods by the Deutsche 
Electro -Osmose -Oesellschaft and in a recent 
paper by Izaguirre in the Kolloid ZeAtschrift 
it is shown that such gelatin behaves physic- 
ally in a very different way from ordinary 
photographic gelatin. It is reasonably 
certain, however, that the physical projjerties 
of a gelatin do not alone confer on it its 
photographic properties. Emulsions have 
been made according to the same formula 
and procedure, and using gelatins of different 
origin but having practically the same- 
physical properties. Microsco})ic examina- 
tion showed that they were substantially 
alike as far as api)earance was concerned, 
but actually their photographic properties 
were very different. 

The part which gelatin plays at the actual 
moment of precipitation of the silver 
halide is probably very important, but 
hitherto there has been very little pubUshed 
on the matter. Before this can be dealt 
with, however, it is necessary" first to refer 
to the influence of tho conctMration of 
reactants on the dispersity of the insoluble 
product formed. This can be illustrated 
by the foUowing experiments ; — If two very 
dilute solutions of ferric chloride and potass* ' 
ium fexTocyanide are mixed a sol of Prussian 
blue isbbtainbd ; it is perfectly clear to the 
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naked eye. If, however, more concentrated 
aolutions of the same cofnpounds are used, 
the ordinary precipitate of Prussian blue 
is obtained, that is, the degree of dispersion 
is less, the size of particles being greater. 
JE^ally, if saturated solutions of the two 
salts are mixed in the proportion of two 
volumes of the ferrocyanide to one volume 
of the ferric chloride solution, the latter 
being poured into the former, a stiff paste 
is produced and the containing vessel can be 
inverted without losing its contents. If a 
little of this paste is mixed with a large 
volume of water it gives a clear, blue sol, 
similar to that obtained with dilute solutions 
of the reactants. It follows that when highly 
•concentrated solutions are used the size of 
.the insoluble particles is again decreased, 
that is, the dispersion is increased. ITiat this 
is a fairly general phenomenon has been 
shown by von Weimarn, * and the following 
table, duo to Shepfiard and Trivelli, shows 
that it is true when equivalent aqueous 
solutions of silver nitrate and potassium 
bromide are mixed, with the formation of 
silver bromide. 

Nomulity 


and the results are shown in the following 
curves. (Fig. 6.) 



Fio, 5. 


It will be seen that with increasing 
concentration of gelatin : (a) the range over 
which the initial dispersity is independent of 
the concentration of the reactants is 
increased ; (b) the di8i)ersity of the precipitat- 
ted halide is increased. In other words, by 
varying the concentration of the gelatin it 
is possible to alter the grain size for one and 
the same quantity of silver halide. 

Remarks. 


Dispersity. 


0.0002 

Clear sol 




0.0004 

Clear sol 




0.0010 

Opahscontsol 




0.0026 

Cloudy suspension 



t 

•0.025 

Unstable suspension 



Increasing 

0.25 

Flocoulent — crumbly precipitate 



Dispersity 

•0.75 

Flocculent — > milky above silt — >■ curd 



1.60 

Flocculent precipitate — ► sandy precipitate^ 



3.00 

Curdy — >■ crumbly precipitate 


Increasing 

4.50 

CXirdy — >■ voluminous gel 

/ 

Dispersity 


When the precipitation is carried out in 
the presence of gelatin the latter has a very 
marked effect ; the silver bromide is obtained 
as a sol at concentrations of the reactants 


which, in pure aqueous solutions, would 
^ive a coarse-grained precipitate. This 
•can be shown as follows’: — To 20cc. of water 
.are added two drops of O.l-NAgNOs 
the solution then divided into two halves, 
A and B. To A is added Icc. of a 0.6% 
gelatin sol and to B Icc. of water, after which 
.3 drops of 0.1-N KBr are added to each 
aohition. B gives a thick precipitate, 
whilst A remains clear at first, euid then - 
becomes opalescent. Sheppard and Trivelli 
hAve investigated the matter qualitatively 


*'Tliii maximum 
gmfuhlnrfrlopB ma/1b!e a " 
tIoD tftmtnuy panicles. 


lee at intenoedlate 
due to aggrega- 

anOPiialy wlth4i|qceiee ikeimo&PthMonoitbereMcUBU, 


This effect of the gelatin is due to what 
is. known as its protective action ; the gelatin 
prevents the agglomeration of smaller 
particles to large ones, whereby precipitation 
would be produced. Zsigmondy has proposed 
a method of measuring the protective 
power in this respect of a colloid. If a 
solution of sodium chloride is added to a 
red gold sol the colour of the latter will 
change to blue, owing to the increase in 
the size of the particles ; the . presence of 
a suflioimt quantity of an emulsoid will 
prevent this change. Zsigmondy defines 
as the gold number the number of milligrcuns 
of colloid just necessary to prevent 10 cc. 
of a standard gold sol from changing colour 
when loo. of a 10% solution of sodium 
chloride is added. This gold number varies 
considerably with different colloids ; for 
example, it is 0.005 for gelatin, 0.01 for 
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casein, 0.2 for gum arable, about 10 for 
dextrin, etc. Sheppard and Elliott have 
investigated the gold numbers of photogra- 
phic gelatins, but did not find it possible 
to differentiate them in this manner. In 
this connexion it should be borne in mind, 
however, that the protective action of 
different emulsoids will vary with the nature 
of the suspensoid, so that the dgures obtained 
for gold sols will not necessarily be valid 
for other suspensoids. Gelatin, however, 
seems to be the most effective protecting 
agent for the silver halides, as illustrated 
by the following experiments due to Liippo- 
Cramer. To 100 cc. of a silver bromi<le 
sol (prepared by mixing very dilute solutions 
of silver nitrate and potassium bromide), 
5 cc. of (a) water, (b) 6 per cent, dextrin 
solution, (c) R per cent, gum arabic, (d) 
5 per cent, gelatin, were added. To these 
solutions wore then added 10 cc. of a 10 per 
cent, solution of sodium sulphate. In 
case (a) the colloidal silver bromide was 
coagulated and precipitated immediately ; 
in case (b) the gel formation took place after 
a few minutes, but sedimentation occun*ed 
after 1-2 hours ; in cases (c) and (d) gel 
formation took place with extreme slowness. 

A further complication in protective 
action arises from the fact that it is 
dei^ndent to some extent on the coagulating 
electrolyte added. Thus, in the above 
experiments, when ammonia was used in 
place of sodium sulphate, the protective 
action of gum arabic and gelatin was very 
little greater than that of dextrin ; albumin 
was found in this case to have a much 
greater protecting action than gelatin. 

As has already been stated, the ordinary 
photographic emulsion in gelatin is made 
by taking an excess of bromide over the 
equivalent of the silver nitrate used. This 
affects the silver bromide in various ways 
one of which comes into play during the 
precipitation, and the other during the 
digestion of the emulsion. When silver 
halide is precipitated from solutions of 
medium concentration by a sufficient 
excess of the alkali halide, it settles out 
^without the supernatant solution remaining 
cloudy. If the precipitate is collected on 
filter paper and washed, it is found that 
when most of the excess of soluble halide 
has been removed the filtrate begins to 
run through cloudy, owing to the formation 
of a hydroBol, i.e., a sol with water as disper- 
sion medium, of silver halide. This phe- 
nomenon takes plaod most readily with silver 


iodide and least readily with silver chloride, 
silver bromide occupying an intermediate 
position. If exactly equivalent proportions 
of the silver and halide solutions are used 
there is no formation of a sol ; as already 
mentioned this is also the case when a large 
excess of the halide is used. The formation 
of the sol under conditions such as the above 
is called peptisation and is due to the adsorp- 
tion or surface condensation of halide iona 
from the excess alkali halide, u hereby a 
negative electric charge is given to the parti- 
cles, thus conferring stability u|Kni them. 

This phenomenon is particularly iiiten^sting 
in the presence of gelatin, as sliown by the 
following oxfioriment due to Liip])o -Cramer. 
To 20cc. of 0 . 3N potassium bromide solution 
are added 10 cc. of 0.6N silver nitrate 
solution ; thc» precipitated silver bromide 
is collected and washed. 60 cc. of 10% 
gelatin solution at 60®C and 2 cc. of 10% 
])otassium bromide solution arc then added 
to the washed silver bromide and the whole 
well shaken ; after 6-10 minutes a homogen- 
eous, creamy, and almost w^hite emulsion is 
obtained which can be filtered through 
thick fiannel without leaving a residue. 
Tf the extra addition of potassium bromide 
is not made, the silver bromide remains 
suspended in larger particles, no ix»ptisation 
takes place. The jiarticles in the creamy 
emulsion are not sub-microscopic in size, 
but similar to those occurring in a lantern 
slide emulsion. 

The influence of the gelatin is still more 
striking if much larger quantities of iiotass- 
ium bromide are added, for example, 10 
times the above quantity. Tn the absence 
of gelatin the supernatant liquid over the 
precipitate is only slightly ojialescent,. 
whereas when gelatin is present a creamy 
emulsion results in a few seconds. The 
gelatin counteracts the coagulating effect 
of a large excess of bromide ions. 

The peptising effect of a slight excise 
of bromide ions is much exceeded by that 
of ammonia. If 2 cc. of ammonia solution 
(d=0,91) are used instead of the 2 cc. of 
10% potassium bromide in the above 
experiment, the silver bromide is im- 
mediately dispersed to a creamy emulsion 
in the gelatin. 

It must be borne in mind that the peptisa- 
tion of the silver bromide only takes place 
readily when it is freshly precipitated, that 
is, when it is in a cpndition analogous to 
that of a gel. On keeping for a day or soy 
or dn boiling for 6 minutes imder water. 
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the precipitate changes to a more stable 
condition, becoming more powdery and 
less voluminous, and it can then no longer 
be peptised. Also, silver bromide which , 
has been precipitated- from ammoniacal 
solution, or which has been precipitated 
in the absence of ammonia and then shaken 
with a dilute solution of ammonia, can no 
longer be dispersed in gelatin by the aid 
of ammonia or bromide. 

• The i3eptising effects of bromide and 
ammonia in the presence of gelatin at the 
moment when precipitation takes place 
are soon superseded by other effects which 
occur during the digestion of an emulsion. 
Just as silver bromide freshly precipitated 
from aqueous solution slowly changes from 
the gel to a more stable form,, so does the 
silver bromide in the photographic emulsion 
change, the alteration being accelerated 
by the tenipeiature of 36-40^ used in digest- 
tion. The original emulsion is practically 
grainless and but little sensitive to light, 
but during digestion it passes slowly into 
an emulsion in which relatively large 
grains are distributed more or less 
evenly through the gelatin. The in- 
crease in size of the grains is not due 
to the coalescence of smaller grains into 
large ones, although clumping together of 
grains may take place to some extent, 
but to the growth of relatively larger 
grains at the expense of smaller, the process 
being whut is known as Ostwald ripening. 
Just as a small drop of liquid has a higher 
vapour pressure than a large one, so, below 
a certain limit of size, the smaller grains are 
more soluble than the larger ones. Now 
silver bromide is soluble to some extent 
in an excess of potassium bromide, and 
therefore when grains of different size ■ 
occur together in the presence of this latter 
salt, the smaller grains will dissolve and the 
aolute will then separate out on the larger 
grains, bi the neighbourhood of the larger 
grains therefore the smaller ones will 
disappear and if the process is so conducted 
that the grains are l^pt in situ, the larger 
grains will become surroimded by a clear 
2one. This is illustrated by the accom- 
{MUiying microphotograph (Fig, 6.) due to 
liiippo -Cramer. This effect of potassium 
bromide however, probably small in 
MmparisoQ[.\4'with that of the ammonia 
^ which is added to the emulsion, and which 
Is a .much better sUv^eiit for silver bromide 
than is potassium ’ t>ronii^. The effect 
of ammonia in inoreamfig inain size is shown 
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by the following experiment, due to Luppo- 
Cramer: 300 cc. each of a 10% gelatin 
solution, the one containing 4 • 6 grams of 
potassium bromide and the other 6 grams 
of silver nitrate are mixed at 36° C ; an 
almost grainless emulsion is obtained, 
which is clear and transparent. If, to a 
little of this emulsion some ammonia is 
added and the mixture heated to boiling, 
it soon goes white and cloudy, showing 
that a larger grain has been produced. 
Generally s|)eaking, accompanying the in- 
crease in size of the grain there is a correspond- 
ing increase in sensitivity of the emulsion. 
At one time it was supposed that there 
was .a definite connexion between the size 
of the grain and the sensitivity, but this is 
now known not to be necessarily the case. 
A high speed emulsion is prepared in a 
different way from one of low speed, and the 
latter cannot be transformed into the 
former by methods which increase the grain 
size. The increase in size may only be a 
concomitant factor with the one which 
produces s{X)ed, that is to say, in the methods 
used for producing high sensitivity it so 
happens that increase in size of the grain 
takes place at the same time as production 
of speed. 

The effect of various substances on the 
swelling of gelatin is of importance in the 
process of washing the shredded emulsion 
in order to remove soluble salts. This is 
usually done with tap or spring water, both 
of which contain magnesium emd calcium 
salts. Very small quantities of these have 
an enormous effect in repressing swelling 
and consequently the gel does not increase 
in volume to imdesirable proportions. The 
use of. distilled water would not only be 
veiy costly, but the emulsion would swell 
BO considerably that not only would its 
characteristics be much altered, but the 
succeeding operations would have to be 
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very much modified. It is quite possible 
that when an emulsion is allowed to swell 
to too great an extent there may be washed 
out of it substances which would otherwise 
have an effect in the subsequent process 
of ripening. Hitherto, however, noting 
has been published on the subject. 

The extent of the swelling is also condit- 
ioned by the temperature, being favoured 
by an increase in temperature. It is 
therefore important to control the tempera- 
ture during the washing process. 

The amount of swelling of the washed 
emulsion affects its viscosity when it is 
melted, and also the readiness with which 
it sets ; these properties play an important 
part in the coating process. At the tempera- 
ture of coating, which is usually near 
35-40°C, the emulsion must flow readily, 
so as to give an even coating on the plate, 
film or paper, but after the coating is com- 
plete it must also set very quickly to a firm 
film when cooled to a low temperature. In 
the first operation of emulsion making the 
gelatin undergoes degradation to some extent 
and tliis. not only lowers the viscosity but 
also the readiness with which it sets. 


Actually, however, the gelatin used in 
emulsification is usually only a small 
fraction of the gelatin contained in the 
finished emulsion and hence it is the vis- 
cosity of the bulk of the gelatin used which 
controb the coating speed and the setting. 
The viscosity of a gelatin sol decreases very 
rapidly with rise in temperature, and evid- 
ence had accumulated in recent years that 
this may be due to the breakdown of a 
definite structure which exists to some 
extent even in the sol. It is probable 
that below 34-35®C the sol contains some 
gel -form, that is, gelatin molecules united 
to give a structure, but that above this 
temperature the gel-form has completely 
disappeared, and a very mobile liquid is 
obtained. This may be one reason that 
a temperature of 36-40® is suitable for coat- 
ing ; higher temperatures cannot bo used 
since the sensitivity of the emulsion would 
be affected. The formation of structure 
in the sol has its effect on the setting point. 
A given gel melts at a higher temperature 
than that at which the sol sets (Fig. 7.) 
the difference in temperature being probably 
conditioned by the fact that the formation 
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of structure takes place slowly and causes 
a lag in setting when the sol is cooled. 
Evidence for this slow building-up of 
structure, both in the sol and in the gel 
conditions has been obtained in various 
ways, for example, by investigations of 
the Tyndall phenomenon ; by the change in 
viscosity of a sol with time, etc. 

Just as is the case A\ith other physical 
properties, the melting and setting points 
of gelatin are dependent on the content 
of dissolved salt, acid or alkali ; they are 
controlled to a large extent by the pH, 
which must therefore always be carefully 
adjusted ; with most ])hotographic gelatins, 
however, the pH lies between 4.5 and 6.5 
and between these limit-s there is not much 
variation in the projxirties mentioned. 

The melting and setting points are raised, 
and the viscosity increases very rapidly, 
with increase in concentration of the gelatin 
(Fig. 7.), the rate of increase with concentra- 
tion being de|3endent on the pH. These 
factors necessarily play a part in fixing the 
limits of concentration of gelatin between 
which good working results can be obtained. 
Actually, these limits have been arrived 
at by the method of trial and error, and 
usually lie between 6 ahd 7% of gelatin. 


NOTES ON BOOKS. 


Civil Enoinkertno Ceoukiy. By Cyril S. Fox. 

London : Crosby Lockwood and Son. IRv, net. 

This handsome laigc-octavo, with its fourteen 
plates and nearly a hundred illustrations in the 
text, is largely a study of fundamentals as regards 
positions for foundations, whether for vertical or 
oblique support ; there being also a due con- 
sideration of the suitability of natural materials 
for constructive purposes. 

Wide experiences in India enable our author 
to speak with personal authority as to many 
of the less known aspects of the earth’s crust, 
also to depict and study extreme examples of 
such conditions as ordinarily affect building 
and civil engineering in other countries : thus 
casting new and vivid lights on everyday practice. 

The frontispiece, for example, represents a 
wonderful folding of Strata in which we see the 
border of a reverse fold as it outcrops on a high 
ridge in a wild and rocky region of Afghanistan ; 
the outcrop appearing almost like the e^e of an 
Elizabethan collar or ruff. Turning now to pages 
15, 16 and 47, the reader will find scheme-drawings 
of comparable folded strata in more modest 
dimensions and in more ev^cUy aspects ; while 
on pages 44-40 Mr. Fox shows* how siioh strata 
may impose a shearing or twisting stress on a 


tunnel or other work passing through, especially 
when the infiltration of water steps in as a factor. 

Part I of the work consists of five chaj^ters, 
embodying the various aspects in which the civil 
engineer or builder must study water, whether 
as a serviceable material in relation to work, or 
as an uncertain and insidious foe in relation to 
underground matters. It is instructive to study 
our author's infiltration diagram on page 20^ 
and his demonstrations as to the influence of 
stratum-faults on artesian conditions (pp. 24-25 ) ; 
while his account of water difficulties overcome 
by the genius of Robert Stephenson when con- 
structing the Kilsby tunnel near Rugby, followed 
by an abstract of Baldwin-Wiscman's teachings 
on pressure and porosity (p. 30), well illustrate the 
thoroughness of the book. 

We hear much as to the instability of buildings 
ill London owing to the slip of wnt6r>lubricated 
strata, and although the alarmist stories as to 
St. Paul’s may have no firm basis, in fact, there 
can be no doubt as to the state of Waterloo Bridge : 
probably owing to the scouring away of the lateral 
support of the foundations by the deepened and 
constricted stream. The thorough consideration of 
water mattoi-s by Mr. Fox rather suggests that the 
engineers of our day may well consider whether 
the time has come for a fundamental change 
as regards substructure, in the case of the more 
important new bridges. Owilt, on p. .513 of his 
Encyclopiedia of Architecture (Ijongmaiis, 1842)* 
shows the inverted arch foundation suggested 
by “ Our Master ” Leo Battista Alberti, and on 
p. 134 Gwilt says that Alberti’s book Pe Be 
Edijicalorid “ is the foundation of aH that has 
been since written on the art.” If this principle 
were put into practice in conjunction with modem 
methods of tunnelling the result would be a bridge 
nearly symmetrical above and below, and probably 
resting on a broader beam or bed of reinforced 
concrete : this beam having a bore or passage- 
for observations on strain and flexion. It is interest- 
ing to note that Gwilt (p. 512) suggests the rein- 
forcement of concrete foundations with embedded 
iron. 

In a review it is not practicable to give an. 
adequate idea of the full scope, detail or contents 
of a work like that now before us ; but this valuable 
addition to technical literature seems to be equally 
suitable for use as a first book by the architectural 
student or as suggestive reading for the matured 
practitioner. 


THE ST. ETIENNE RIBBON INDUSTRY. 

lipng before the industrial city of St. Etienne 
was noted for its production of coal and iron, it was 
known as one of the chief ribbon markets of the 
world. The beginnings in the 16th century were 
small. About 1680 the number of handlooms 
increased from 700 to 10,000 and the industry waa 
very prosperous. In less than a hundred yeftrs, 
however, foreign competition had greatly crippled 
it, for Switzerland and Austria had begun to 
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utilise mechanical looms which turned out 30 
pieces of ribbon at a time. Several St. Etienne 
manufacturers then brought over some Swiss 
looms, and soon regained the lost preponderance. 
Later, the invention of the Jacquard loom 
•occasioned another era of great prosperity. The 
number of manufacturers increased to 190, and 
has remained at about this figure. 

Toward the end of ibho 19th century an event 
of great importance was the installation of electric 
motors in factories and in the homes of the weavers. 
At present, 12,360 home looms are operated by 
electricity, as compared with 6,604 in 1900. 

From a recent report by the United States 
Consul at St. Etienne it appears that practically 
everything that the ribbon trade can offer is 
manufactured there, including a series of articles 
always in vogue, used by confectioners and needle- 
work shoiM, and also ribbon for lingerie, corsets, 
ahoes, garters, men’s hats and suspenders, and 
other purposes. Recently, since the commodity has 
been loss in vogue, the manufacturers have devoted 
themselves to the production of silk piece-goods 
and other silk products, which Lyons has always 
more or less monopolised. Now, in novelty silks, 
St. Etienne begins to rival that city, because of 
its long exi)erience in combining designs and 
colours. 

The aggregate production value of silk and 
velvet ribbons and silk piece-goods during 1923 
increased by 83,948,755 francs, as compared with 
the figures for 1922, according to statistics issued 
by the Ribbon Manufacturers’ Association of 
St. Etienne. One of the notable features of the 
industry was the large increase in the employment 
of artificial silk in the manufacture of ribbons and 
silk piece-goods. Among items showing out- 
standing increases in production compared with 
1922 were articles made of artificial silk, 21,820,190 
francs ; fancy ribbons, pure silk and mixed, 
23,502,737 francs ; and articles made of cotton, 
8,201 , 1 73 francs. The total value of the production 
in 1923 is estimated at 378,182,694 francs, and the 
value of the home consumption is given as 
226,952,412 francs. 

The direct exports of ribbons during the year 
were valued at 151,230,280 francs. 


THE LACE INDUSTRY OF TONKIN. 

The lace industry in Indo-China is only 20 years 
old. It was introduced by the French and to-day 
is centred in Tonkin, although the natives of Cochin- 
China, Laos, and Annam are beginning to produce 
for local consumption. 

* According to a report by the United States 
Consul at Saigon, it is estimated that 4,000 Tonkin- 
ese — men, women, and children — are engaged in 
the manufacture of lace. Hanoi is the centre of 
the industry, and it is there that European export 
houses procure their stipplies. The industry was 
started, and has been fostered, by the iS^noh. 
All the designs and styles of laoe are furnished by 
the export houses, the natives having none of 


their ovm. The laces manufactured in the villages 
are either sold in the hotels and caf^ or used 
locally. All the lace exported to France is made 
to order. The various kinds of lace manufactured 
in Tonkin for the export houses are : Craponna, 
Cluny, Venice, Irish, and embroideries on filet of 
linen thread or of cotton meche. The filet laces 
are particularly popular on the French market, 
the other kinds not being produced so successfully. 
Thus, far, the natives have not been instructed 
in making Bruges or Valenciennes laces. 

It is difficult to determine the importance of 
the industry, as the greater part of the exports 
are taken by tourists or sent out of the country 
by parcel post. However, the Customs declare that 
the value of the lace sent from Tonkin to France 
by steamer in 1922 amounted to 2,835,000 francs. 
It is estimated that the value of the lace taken 
out of the country in other ways amounted to 
an equal figure, it would seem, therefore, that 
the industry, in approaching an annual export 
value of 6,000,000 francs, is becoming an enterpiise 
of some importance. Furthermore, considering 
the abundance of cheap labour existing in Tonkin, 
and the fact that cotton and silk are also pn)duced 
in the country, it may assume still greater pro- 
portions. 


THE IMATRA (FINLAND) POWER 
SCHEME. 

In his annual report on the commerce and shipping 
of Wiborg, the British Vice-Consul at that port 
remarks that the only undertaking in the district 
that merits notice is that of the power station at 
Imatra, which is regarded as of national importance. 
The scheme had its inception in 1900 and took form 
in the ensuing decade in the course of which a 
committee was appointed to consider its possibilties. 
The war put an abrupt end to any prospect of work 
and, after Finland had gained her independence, 
a scheme of wider scope, developed at the instance 
of the Finnish Covernmont, was accepted by the 
Diet in 1921. This is a far-seeing plan which 
permits of subsequent expansion as requirements 
demand. The initial part of the scheme provides 
for three sets of machinery of a combined 73,000 
turbine h.p. or its equivalent of 49,000 high tension 
kilowatts. The outlay, based on the Government 
index figure of the cost of living, is estimated at 
3,350 marks per one high tension kilowatt or I JO 
million marks for the early part of the scheme. 

* The Imatra Rapids can produce 117,000 h.p. 
and those above at Linnankoski 33,000 h.p. at 
average water level. When all this latent power 
is available, 100,000 high tension kilowatts would 
be employed, and it is calculated that by then the 
average expenditure will have been reduced to 
2,800 F. mks. per high tension kilowatt. * 

The project provides for the laying down of a 
main power cable to Wiborg. A second would go 
to Villmanstrand, thence to Ruhimaki, and on 
to Helsingfors, Abo and Karja. A transmission 
tension of 110,000 volts would be used. Sub- 
power stations for distribution are to be erected at 
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points where the current would be most in demand. 

The central idea is to harness and bring under 
one control the electric energy dormant or already 
developed in the three principal rivers of the south 
of Finland ; the Vuoksi, the Kymi and the Koke-. 
maki. Any existing plant would be brought up 
to date and it is thought that now is the most 
favourable time for merging any power stations on 
these three rivers into the Imatra Scheme. 

The supply of this oloctric motive power will, it 
is anticipated, effect a considerable economy in 
fuel expenses, promote trade and assist the more 
rapid development of the resources of the south of 
Finland. It is expected that manufacturers will be 
the main support of the undertaking and that it 
will yield an adequate return on capital from the 
outset. 

The Finnish Government intend to reserve to 
the State the full rights over the exploitation of 
the Imatra Rapids and any others that may be 
amalgamated ^th the Imatra Scheme. 

The work done at an expenditure of 1(4 million 
F. mks. towards the realisation of the scheme in 
1923 included the removal of 195,000 cubic metres 
of earth and rock, of whi(;h 150,000 cubic metres 
were employed to make an embankment. A 
temporary dam was thrown across half the width 
of the falls to aid the later erection of a permanent 
concrete structure. Accommodation for engineers 
and labourers was provided and 11 kilometres of 
narrow gauge railway laid down. 460 men are at 
present engaged. The work is planned for comple- 
tion in 1927. 


PROJECTED DEVELOPMENT OF 
DUTCH NEW GUINEA. 

The opening up of Dutch New Guinea for future 
colonisation and development of natural resources is 
contemplated by a large German- Dutch company, 
recently formed. The Dutch portion of the 
island covers about 1.52,000 square miles, of which 
approximately 77,220 square miles are to be 
allotted to the new company for a period of 75 
years, with the exclusive right to obtain forest, 
agricultural, mineral, and sea products. The 
native population of the whole of Dutch Ncur 
Guinea, however, is to retain its unrestricted right 
to collect and sell similar products. From reports 
furnished by the United States Vice-Consul at 
Soerobaya and by the U.S. Trade Commissioner's 
office at The Hague, it appears that the company 
is to be granted a right of preference for leasing 
land in accordance with the stipulations in force, 
and preferential rights to licenses for prospecting 
and developing minerals in accordance with the 
mining regulations of the Netherlands East Indies. 

Owing to the sparse population of New Guinea 
the labour question is one of the utmost importance. 
The company is privileged to effect working agree- 
ments with the natives, as well as with foreigners 
whom it may take into its service — possibly 
Chinese coolies. It has also been suggest^ that 
Ubourers for the cultivalion of coconuts will 
be brought from Japan and the Molucca Islands. 


In return for the privileges requested, the 
company is to pay to the autonomous government 
of the district fixed excise duties and 10 per cent, 
of its net profits to the Government of the Nether- 
lands East Indies. It is also to defray the 
expenses of police protection. 


COCA CULTIVATION IN THE NETHER- 
LANDS EAST INDIES. 

The cultivation of the coca shnib a few years ago 
was regarded as one of the most promising industries 
in the Netherlands East Indies. In 1919 the total 
area planted reached 7,980 acres. Coca is usually 
grown among other crops, and, therefore, writes 
the United States Consul at Batavia, it is difficult 
to determine the exact area under cultivation. 
Official statistics, moreover, do not agree as to the 
number of estates on which this plant is grown. 
In 1921 an area of 2,998 acres was reported for 1(4 
estates and 29 had coca planted alongside the 
roads, acconling to the annual statement of the 
Department of Agriculture, Industry, and 
Commerce. 

The acreage planted to growing shrubs, the 
reported production, and the quantities exported 
during the period 1918 to 1922, inclusive, as stated 
by the Bureau of Statistics, were as follows : — 


1 

Years j 

Planted 

area 

Keported 

production 

Exports 


Acres 

Pounds 

Povnds 

1918 

6,9.58 

2,649,47(4 

1.4.'5«,329 

1919 

7,980 

1,687,591 

2,187,247 

1920 

6,308 

1,80.5,18(4 

3,688, .5(47 

1921 ! 

2,998 

1,. 599,728 

2,502,221 

1922 

3,512 

1,9(40,717 

1 

2,823,707 

1 

Total 


9,«02,tH»8 

12,(W8,07I 


The preceding figures, of course, apply to the' 
dried leaves, and it is apparent that there is con- 
siderable production from areas not reported. 
The production of the “ catch crop,'’ planted in 
single rows along the edges of fields of other crops, 
is also not reported to the Bureau of Statistics, but 
the difference between the production of estates- 
where cultivation is carried on in a systematic 
manner and the exports — amounting to about 
3,()(X),()()0 pounds during the five years — represents, 
the quantity produced in this manner. 

The 1923 exports of coca leaves were some 
2,966,000 pounds, according to preliminary figures. 
The Netherlands was the leading destination in 
that year, receiving 1,187,400 pounds, compared 
with 1,987,000 in 1922. Japan came second, with 
about 800,(X)0 pounds in 1923. The Netherlands, 
is the distributing point for Europe and also 
probably for a large part of the trade of the United 
States. The hgures for Japan, accounting for 
more than one-third of the total, indicate that it is 
one of the leading manufacturers of the drug. No 
cocaine in manufactured in the Netherlands East 
Indies. 
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NOTICE. 


INDUSTRIAL DESIGNS COMPETITION. 

In accordance with the desire expressed 
by the Queen on the occasion of her visit 
to the Society’s recent exhibition of In- 
dustrial Designs at the Victoria and Albert 
Museum, Her Majesty has purchased a design 
exhibited by Mr. Willia^ R. Pearson, of 
Leicester, in the competition for the prizes 
offered by Messrs. J. S. Fry& Sons, Ltd., for 
chocolate box designs. Another exhibit of 
this competitor was awarded a prize given 
by the same firm in a different class. 


PROCEEDINGS OF THE SOCIETY. 


COBB LECTURES. 

CERTAIN FUNDAMENTAL 
PROBLEMS IN PHOTOGRAPHY. 
By T. SI.ATKK Price, O.B.E., D.Sc., F.I.C., 
F.R.S. 

(Director (rf Research to the British Photo- 
graphic Research AsHOciatioii). 

Lecture II . — Delivered ilfarcA 3 1«/, 1924. 

The method of drying the coated plate 
is very important ; it must be done under 
uniform and standard conditions, since 
it is a well-known fact that during the drying 
of coated plates a further ripening takes 
place. Comparatively little work has been 
published on the drying-down of gelatin 
gels ; it is a question which is intimately 
boimd up with the structure of such gels, 
and in the case of photographic plates there 
is the further complication that the gel 
tends to dry down (and swell up) normally 
* to the surface. The drying-down is, however, 
not absolutely normal to the surface, 
and Sheppard, Sllliott and Sweet have 
investigated the lateral contraction which 
takes place when^a geIH(tin gel is dried down 
on a rigid support, by using thin aluminium 
sheet as the support and meeu$uring the 


curvature of the same after drying to 
equilibrium with an atmosphere of fixed 
humidity at a definite tennx*rature. The 
contraction occurring was found to vary 
with the origin of the gelatin, such variations 
possibly being connected with different 
structures ; it was also found to he dejiendent 
on the initial pH of the gelatin, being great- 
est in the neighbourhood of th(» isoelectric 
point. Over the range of pH usual for 
photographic gelatins there was not much 
variation. 

The reverse process to drying-down,' 
namely, swelling, takes place during the 
o|)erations of development, fixing, and 
washing. It is the readiness with which 
gelatin sw’clls and thereby’ becomes ixM*meablo 
to aqueous solutions wdiieh juakes it so 
useful as a vehicle in sensitive emulsions. 
The swelling must be controlled, however, 
otherwise such troubles as frilling occur 
and the gelatin film is liable to come aw’ay 
from the support. It has already been 
pointed out that dissolved salt.s, etc., have 
a very marketl influence on the swelling, 
so that fortunately methods of control 
are in the hands of the pluUogiapher ; 
also, as we shall see, further control can be 
exerted by hardening the film. One curious 
fact about sw'elling is that it depends very 
much on the previous history of the gel. 
Bancroft has instanced the following : 
“ Gelatin gels w'ere made containing 8, 
16, 24 and 32 per cent, of gelatin ; these were 
all dried at room temperature to about 96 
per cent, concentration. Wlieii water was 
added, each swelled mpidly to the original 
concentration and then took uj) w ater slowly. 
If these results are accurate, it means that 
the four 96 per cent, gels were all different 
and that tlie 8 i)er cent, gel tlid not become 
like the 16, 24, or 32 i>or cent, gel while 
being dried.” It has been a contmversial 
point as to whether this phenomenon w as duo 
to a skill effect or to diffei'cnces in internal 
structure, but recently Gortner has brought 
definite evidence in favour of the internal 
structure explanation. He finds that if 
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jellies of diHerent initial concentrations are 
dried, powdered, and swollen in wateragain, 
the swelling limit still appears to depend 
on the initial concentration. 

The pioneers of scientific measurements 
in photography, Messrs. Hurter and Driffield, 
early studied the swelling of the film on 
plates, but, using modern methods, Sheppard 
and his co-workei-s have recently investi- 
gated the problem more carefully. Solutions 
of . ordinary developers, such as pyro, 
hydro quinoiie, etc. are alkaline, and, as 
has already been pointed out, alkalinity 
increases the swelling of gelatin to such an 
extent that very undesirable results would 
accrue were no other substances present 
to check the swelling. Sodium carbonate 
is usually the alkaline component of develop- 
ing solutions, however, and as tlip following 
figure (Fig. 8.) shows, when present in 6 per 
cent, concentration or more it depresses 
the swelling to a value below that which 
obtains in water. 





ViQ. 8. 


Sodium sulphite has an effect similar to 
that of sodium carbonate, as shown in Fig 
9. The same figure shows the effect of 
each of tliese in the presence of pyro. 

The curves in Figure 9 show that 
a fairly stationary value of the equili- 
brium is soon attained, and also that the de- 


Fig. 9. 

less, at the same temperature and pH, 
than in the former case. 

Another method of preventing the swelling 
which takes place at the high temperatures 
of the tropics is to harden the film before 
development. For this purpose formalde- 
hyde is a common reagent, which may also 
be used in conjunction with anti -swelling 
salts. For example, in a method patented 
by Ilford Ltd., the formaldehyde solution 
contains also a salt such as sodium citrate, 
sodium sulphate, or magnesium sulphate^ 
which, as mentioned previously, depress 
the swelling of the gelatin. The gelatin 
is hardened by the formaldehyde because 
of the formation of an insoluble condensa- 


pressing effect of the salts increases very 
rapidly with increase in concentration. The 
latter fact may be made use of in preparing 
developers for use at high temperatures, 
as in the tropics. 

It should be mentioned that results 
obtained with the free swelling of gelatin 
cannot be transferred quantitatively to 
the swelling when file , gelatin is fixed on 
a rigid support. In thoTatter the maxi- 
mum swelling tends tc be considerably 


tion product. The action is not instantan- 
eous, but increases rapidly with time, and 
is all the more pronounced the less swollen 
the gelatin. The beneficial effect of the 
added salts is, therefore, probably due to 
the effect they have in preventing the swell- 
ing of the film before the formaldehyde 
exerts its full action. 

The prevention of swelling is very import- 
ant, not only for obviating frilling,, which, 
when very pronounced may lead to the 
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gelatin film floating ofE its support, but also 
for stopping reticulation. When the swell- 
ing pressure becomes very great the increase 
in volume normal to the support may not 
be able to accoimt for it all ; lateral or 
tangential dilation will then take place and 
if the attachment to the support remains 
firm the film will pucker or reticulate. 
Reticulation may give a mosaic effect and 
is parti (!ularly iiiarked after short treatment 
with a hanlening agent, followed by warm 
water. (Fig 10.) 

The valleys of the reticulations are 
hardened, whilst the ridges are softer and 



more swollen ; at the same time the latter 
<lraw the silwr |)articles into them to some 
extent, so that the appearance of an image 
is spoiled. 

After dcv(*lopment the plate is rinsed 
and tlieii fixed, which is now often carrier I 
out in an acid fixing bath. Since the 
developer is alkaline, this means that the 
gelatin must ^ pass through the isoelectric 
point, where the swelling is a minimum, 
to some point on the acid side, where the 
swelling again becomes noticeable. Before 
<lealing with the complication of the acid 
fixing bath, however, it will be as well 
to consider the processes which take place 
when an ordinary fixing bath is used, that 
is, one containing sodium thiosulphate only. 
In the first place the time taken for fixation 
will depend on the rate at which the thio- 
sulphate diffuses into, and dissolves silver 
lialide out of* the film. This is well shown 
by fixing plates in one case suspended face 
down, and in the other face up, without 
stirring or rocking. The face -down plates 
will be fixed in approximately half the time 
required for the others. This result with 
the face-down plate is probably dependent 
on the down-flow of the heavy reaction 


products causing convection currents at 
the surface of the plate, whereby fresh 
thiosulphate is continuously supplied : this 
partieular effect may be left out of considera- 
tion in what follows. The rate of diffusion 
of the thiosulphate into the film for a given 
amount of swelling of the gelatin would be 
all the greater the higher its concentration ; 
also the more swollen the gelatin the more 
readily will the thiosulphate diffuse into it. 
Increase in concentration of the thiosulphate 
however, decreases the swelling of the 
gelatin, as shown by the sloping curve 
in (Fig. 11.). There will come a point, 



therefore, when the effect of the diminished 
swelling more than counterbalances the 
effect duo to inci*easod concentration of 
the thiosulphate, that is, there will be a 
minimum time of fixation. That this is 
the case is shown by the following curves, 
(Fig. 12.) due to Sheppard, which indicate 
that this minimum time is at a concentration 
of about 30-40% of thiosulphate, a result 
which had previously been obtained by 
Welbome Piper, among other.s. The in- 
fluence of rise in temperature is also shown 
by the curves, there evidently being a double 
effect, namely, increase in rate of diffusion 
of the thiosulphate and increasing swelling 
of the gelatin. The effect due to increased 
swelling may be illustrated by the access- 
tion of fixing produced by adding to the 
bath such substances as ammonia or ammon- 
ium thiocyanate which increase the swelling 
of the gelatin ; these substances are, 
however, likely to cause trouble owing to 
the softening effect they have on the gelatin. 

We may now consider ^e acid iUxing^bath, 
the constituents of which are : sodium 
thiosulphate for dissolving the silver halide ; 
sulphurous Acid or some organic acid, 
which acts as a clearing agent, reduces 
stain and promotes swelling ; sodium sul- 
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Fig. 12. 

phit« or meta-binulphito, which protects the 
thiosulphate against decomposition by the 
acid, and also prevents oxidation and hence 
staining ; alum, which hardens the gelatin 
and prevents frilling, etc. 

It will be convenient first to deal with 
the action of alum as a hardening or 
tanning agent. It has already been })ointed 
out that concentrated solutions of many 
salts suppress to a greater or lesser extent 
the swelling of gelatin. In this sense they 
may be called hardening agents, but the 
hardening • effect is only temporary, since 
it is only in action in the pre.sence of these 
salts and disapi)ears- when the gelatin is 
soaked in water. When such substances 
as alum are used, however, the hardening 
is permanent in the sense that it is not 
reversed by subsequent washing ; the 
gelatin takes up some substance and becomes 
insoluble. 

The explanation of the action of the 
alums, with which salts may also be classed 
those of heavy metals, is at first sight, 
fairly straightforward. It is based on the 
fact that such salts are hydrolysed in 
aqueous solution, hydroxide of the metal 
b^hg formed and "'add set free, as, for 
example, in the case of Yerric chloride. 

Fed, -I- Fe(OH),+ SHCI. 


The hydroxide remains in colloidal solution. 
Hydrolysis being a mass action, it will be 
increased by dilution of the solution. It 
is also increased by rise in temijerature, 
as may be shown by the following experi- 
ment. A solution of ferric chloride is 
diluted so that it possesses very little colour^ 
and then divided into two parts. On boiling 
the one part it becomes very much darker 
in colour, owing to the colloidal ferric 
hydroxide formed by hydrolysis. 

The increased hydrolysis, on dilution, 
may be shown by the following ex|)eriment 
dite to Liippo -Cramer. A solution of ferric 
chloride is diluted with a one per cent, sol 
of gelatin, when it is seen to assume the 
same dark colour as the aqueo^is solution 
does on boiling, showing the increased 
hydrolysis. Strictly speaking,, however, 
this is not merely the effect of dilution ; 
the colloidal ferric hydroxide is adsorbed 
by the gelatin, forming a complex of some 
kind and thus the equilibrium represented 
by the equation already given is tiisturbed 
and more hydrolysis takes place ; there 
is, therefore, the double effect of the dilution 
and of the infiuence of the gelatin. 

All ferric salts are hydrolysed in aqueous 
solution in a similar w^ay to ferric chloride ; 
the same is true of aluminium and chromium 
salts, and it is with these last -mentioned 
salts es|3ccially that Lumiere and Soyewetz. 
have carried out quantitative measurements. 
They determined the quantities of the 
sulphate, chloride, nitrate and acetate of 
chromium respectively which w^ere necessary 
to render a given amount of gelatin insoluble. 
When the weights of chromium hydroxide 
equivalent to each of these quantities of 
the different salts Were calculated, it wan 
found that they were approximately the 
same. One is, therefore, justified in conclud- 
ing that it is the chromium hydroxide, 
formed by hydrolysis, which makes the 
gelatin insoluble, owing to the formation 
of a complex of some kind with the gelatin. 
The acid set free by hydrolysis can \)e w^ashed 
out, leaving the hardened gelatin. Treat- 
ment of the hardened gelatin with small 
quantities of acid or alkali will dissolve 
the chromium hydroxide and the gelatin, 
then readily swells and dissolves in water. 
In a similar way it has been shown that 
the hardening produced by aluminium and 
ferric salts is due to the hydroxides formed 
by hydrolysis. 

In the above no definite statement has 
been made as to the actual cause of the 
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hardening of gelatin by such a salt as alum, 
beyond saying that it is possibly due to 
the formation of a complex of some kind 
between the metal hydroxide and the 
gelatin. According to Loeb, gelatin only 
combines with metals when its pH is greater 
tlian 4.7, and one would therefore con- 
clude that for an alum hardening bath to 
function properly the acidity of the solution 
must lie between pH 4.7 and the neutral 
]K>int, pH 7, between which values an 
aluminium gelatinate could be formed. 
The difficulty immediately arises, how- 
ever, that the pH of a solution of an alum- 
inium salt, say M/10 aluminium chloride or 
sulphate, is somewhere between 2 and 3.^ 
At a pH of 4.7 or more a largo proportion 
of the aluminium w’ould have been pre- 
ci]jitated as hydroxide ; in fact, results 
obtained in experiments on the addition 
of sodium hydroxide to the solution of an 
aluminium salt indicate that the formation 
of the hytlroxide commences at pH 3 and 
is complete at pH 7, beyond which the 
alumina goes into solution as aluminate. 
Visible ]3recipitation of the hydroxide may 
not take ))lace until one -third to one -half 
of the alkali necessary for complete precipita- 
tion has been added, but evidence has 
accumulated that between the limits pH 3 
atid pH 7 the formation of intermediate 
complexes takes place, which, with aluminium 
chloride would pass through stages such as :- 
Al(0H)Cl2, AMOHljCl, 2A1(0H)3, 
A1(0H)2C1, etc. There is tl^is the formation 
of complex positive ions and the question 
arises as to whether those may have a 
hardening effect on gelatin at a pH less 
than 4.7. The following curves (Pig. 13.) 
show' that such hardening, as measured by 
the melting point . of the gelatin, does take 
place, the maximum hardening occurring 
in the neighbourhood of pH 4.0. Accord- 
. ing to Loeb’s ideas this would necessitate 
the existence of negative gelatin ions at 
a pH less than that corresponding with the 
isoelectric iK)int. 

It will bo seen that a true explanation 
of the hardening action of alum on 
gelatin has still to be foimd. The 
* reaction is really a complicated one and 
it does not seem probable that Loeb's ideas 
can be applied without considerable modifica- 
tion. If it is granted that some complex 
is formed between the aluminium hydroxide, 
or basic hydroxide, and the gelatin, the latter 
acting as a regulator of the hydrolysis, the 
nature of the complex still remains a 
mystery. 



Returning now' to the acid fixing bath, 
its aciditv generally lies somewhere betw'een 
pH 4 and pH 5, that is, near to the ix)int 
of maximum hardening, pH 4, mentioned 
above. The optimum acidity, how'ever, 
is not dejiendent only on the alum, but 
also on the thiosulphate present. Acids 
decompose thiosulphate with the liberation 
of sulphur, as expressed by the equation : — 
S 2 O 3 ' + 4- ^ HSO' + S. 

This reaction is represented as reversible 
and experiment shows that the addition 
of sulphite, or of metabisulphito, NagSjOj, 
has a retai*ding effect on the liberation of 
sulphur. The exact effect of the sulphite 
is, however, probably very complicated 
ow'ing to the formation of salts of the various 
polythionic acids. Now in the acid fixing 
bath the pH cannot be much less than 4, 
otherw'ise sulphur will be precipltotcd. 
For the alum to have its hardening effect, 
however, the pH must not be greater than 
about 4, otherwise aluminium hydroxide 
will be precipitated and the bath will bo 
useless. There thus seem to lie two 
demands which will be very difficult to 
satisfy at one and the same time, owhig to 
the narrow limits of pfi allowable, but 
this difficulty is overcome by using such 
organic acids as citric, tartaric, etc., to 
give the necesshry fusidity. These give rise 
to the formation of complexes wdth alumin- 
ium and thus present the deposition of 
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aluminium hydroxide, but at the same time 
a further complication is introduced in 
that the complexes decrease the hardening 
action of the alum, as sho\vn in the following 
(Fig. 14.). Too much organic acid must, 
therefore, not be used. 



The sulphite and thiosulphate present 
in the bath also alter the pH of the maximum 
hardening effected b^' the alum, raising it 
to values equal to or greater than 4.7. 

One other point has still to bo considered. 
The acid fixing bath must have a reasonable 
reserve acidity in order to neutralise alkali 
left in the gelatin film after development 
and rinsing with water ; at the same time 
there is- the condition that the pH. of the 
solution must not alter much as this acidity 
is used up. The acid is also necessary to 
transform coloured products from the 
developing solution into colourless acids, 
so as to remove stain. Such reserve acidity 
is always attained when, as in the acid 
fixing bath,' there are present a weak acid 
and its sodium salt. The nature of the 
phenomenon may be illustrated by the 
following Fig. 16, which shows how the 



NaOH 

Fig. 15. 


pH of solutions, of acetic acid varies aa 
increasing quantities of sodium hydroxide 
are added to it, 10 cc. of the hydroxide 
being equivalent to the acetic acid taken. 
It will be seen that between 2 cc. and 8cc* 
of added sodium hydroxide the rate of 
variation of the pH is comparatively small, 
varying between 4.06 and 5.23. After 
this point the variation becomes very rapid 
and the acidity rapidly diminishes with 
added alkali. Thus a solution corresiK>nding 
with pH 4.06 can have its acid neutralised 
to a very considerable cxteiv*' before ita 
pH changes appreciably. 

From the above it will be seen that 
the action of the acid fixing bath is a very 
complicated one, and althougli it was. 
introduced by Lainer in 1880, and made 
up empirically, its exact action still awaits 
explanation. A compromise has to be 
made between tlie various requirements 
and this comy)romiso results, to some 
extent, in a diminution in the hardening 
effect of the alum. Where satisfactory 
hardening is required it is best to use a 
separate hartlening bath. 

Naturally the removal of excess thiosul- 
phate, etc, from the fixed ])late by washing 
with water is affected by the swelling ot 
the gelatin and hence by the hardening. 
The process is one of diffusion, conse- 
quently the method of bringing the plate 
into contact with the washing w'ater and 
of renewal of tjie latter is of very great 
importance. Want of space, prevents 
however, discussion of this question. 

It is now' necessary to give some iliscussioii 
of the y>art which gelatin plays in the y:)rocess- 
of development, and also in the grain itself. 
In the first y^lace, however, reference must 
be made to the reduction of silver halides, 
osyxjcially the bromide, in the absence of 
a medium. For a long time there was consider- 
able controversy as to whether medium -free 
silver bromide . was not instantaneously 
reduced by a developer. The question 
was settled, however, when several different 
observers showed that it w^as y^ossible to 
preymre medium -free plates from silver 
bromide precipitated from aqueous solutions 
in the dark, and, after exix)8ure, to develop 
them with suitably restrained developers, 
and obtain an image. The production of 
an image indicated that the uiiexposed 
silver bromide was not reduced by the de- 
veloper in the time necessary to reduce 
the exposed halide. 

The divergent resiilts which were first 
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obtained by different investigators were 
probably due to differences in the silver 
bromide used, as is indicated by the following 
experiments of Liippo -Cramer. 400 cc. of 
3/200-N silver nitrate were added, in non- 
actinic light, to .400 cc. of an equivalent 
solution of potassium bromide, whereby 
an opalescent sol of silver bromide was 
obtained. When 10 cc. of a metol-soda 
developer wei*e added to 200 cc. of the fresh 
sol, reduction to silver was only noticeable 
after 10-15 minutes, and after that time 
proceeded only very slowly. If, how- 
ever, the sol had been exix)aed^to daylight 
for a few seconds, the addition of the 
develoj^er apparently brought about instant- 
aneous reduction. Further, if electrolytes 
were first added to the unexposed sol in 
order to decrease the dispersity, reduction 
took place within a few seconds of adding 
the developer, whilst a sol which had been 
kept for throe or four days and had ]mrtly 
precipitated ^’as reduced immediately. 
Scliumami, in exi)criments on so-called 
grainless eiriulsions, had also found that 
the coai*ser the precii)itate of medium -free 
silver bromide, the more readily it was 
reduced. 

The fact that the frc*sii sol is not so easily 
reduced as one which has aged to some extent 
is an anomaly in itself. Th<^ more finely 
divided a precipitate is the greater is its 
surface energy and consequent reactivity, 
so that one would exj^ect the fresh sol 
to be moi*e readily reduced. Also, a freshly 
formed precipitate is often in a metastable 
condition and niucli more I’eactive than when 
it has changed to the stable condition. 
It is possible that the phenomenon is affected 
by adsorption reactions, and it would be 
worth w^hile to rejK*at the exi^orimenks 
under strict conditions. It is interesting to 
note that according to W^eisz, silver bromide 
precipitated from aqueous solution is more 
sensitive to light the finer the grain. 

In contrast with the medium-free com- 
pound there is no doubt as to the retarding 
effect of gelatin on the reduction of silver 
bromide, since it is this effect which has made 
the gelatin ])hotogi’aphic emulsion a 
possibility. Various instances could be given 
to show that the viscosity of the medium has 
an influence on chemical reactions, and at one 
time, as especially instanced in the older 
literature, it was supposed that it was due 
to some mechanical influence of the gelatin 
that the reduction of unexposed silver bromide 
was prevented in its presence. Such an 


explanation cannot, of itself, lx? sufficient^ 
however, since it has been found ■ that 
quantities of material insufficient apiireciably 
to affedt the viscosity of water produce a 
pronounced retardation. Thus lleinders and 
Nieuwenburg found that the rate of reduc- 
tion of finely crystalline silver chloride by 
ferrous citrate was appreciably retarded 
even in the presence of 0.001% of gelatin 
retardation was also observed iu the pre- 
sence of certain dyes which in themselves,, 
would have no effect on the viscosity of 
the solution. 

It is, of course, jiossiblo that in the presence* 
of gelatin the rate of solution of the grain, 
may be considerably retarded, and thia 
would slow down reduction. This, however^ 
would not explain why the cxjjosed grain 
which has imdergone no visible change 
reduces so readily. Moreover, Keinders- 
and Xieuw'enburg showed that the velocity 
of solution of silver chloride in ammonia 
is not altered in the presence of 0.2% of 
gelatin. In this connexion, however, it 
should be pointed out that Peskoff has 
shown recentl\' that gelatin has an enormous 
influence on the rate of solution by ))otas8ium 
hydroxide of such colloids as arsenic sul[)hide 
and also that it affects the rate at which 
secondary aggregations are broken dowri 
into primary particles. 

There is, however, another way in which 
gelatin can have an effect. It has been 
shown by Marc that colloids, including dyes, 
cause a very marked retardation of the rate’ 
of crystallisation of supersaturated solutions. 
A\’hen the reduction of silver bromide by 
the develotx^r takes place the silver , first 
formed will be in solution or in the form of 
ami crons particles smaller than can be^ 
ol>served in the ultramioroseoix*. If nuclei, 
of silver are already present in the grain,, 
as is supposed to bo the case after it has been, 
exposed, this reduced silver in the soluj^ion: 
can then deposit on them and so the image* 
will be built up ; the rate of dei^osition. 
will, how'ever, be considerably retartled hy^ 
the gelatin, that is, the apparent rata of 
reduction of the silver broiiiide, as measured, 
by the deposition of silver, will lx? much less, 
than that of medium-free bromide. In the* 
case of the unexposed grain there are no silver 
nuclei, and, therefore, deposition of silver 
from the solution cannot take place.. 
This is substantially the explanation given 
by Liippo -Cramer and Reinders, but the 1*6 
are difficulties in the way of accepting it 
for the unexposed grain. If the gelatin 
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•does not retard the solution of the grain, 
reaction l)etween the dissolved silver bromide 
and the doveloi^er will go on as usual, and 
if no deposition of silver takes place there 
must ultimately be a suiJersaturation so 
^eat with respect to it, that it is difficult to 
ix)stulate its existence. One way out of the 
difficulty is to suppose that the supersat- 
urated silver tends to reverse the reduction 
reaction, and so it-s increase in concentration 
is limited ; a mechanism of this kind would 
be favoui*ed by the protecting action of 
the gelatin, whicjh prevents the agglomera- 
tion of the amicrons to the larger particles 
which would separate out as nuclei. This 
is analogous to the theory of Mees and Shep- 
pard that the function of the gelatin is 
to act as a filter against nuclei. Even in 
this case, however, nuclei will form after 
a time, so that deposition of silver will 
take place and there will be general fogging, 
as is known to be the case with prolonged 
action of the develo|)er. 

It is well known that the silver produced 
by development of photographic plates 
and 'pat>era may vary in tone from a deep 
black to a greyish -white, and also that it 
may have colours ranging over the visible 
apectruiii. Dealing first with the black 
tones, attention may be called to some 
•experiments of Ltippo -Cramer, who has 
published a considerable amount of w’ork 
on the subject. In his early experiments 
he came to the conclusion that when the 
^silver results from a very rapid reduction 
•gf it« com|K)und it separates in a very 
finely divided condition (the A-form) and is 
•consequently black, w^hercas when the rate 
of reduction is slow the particles are much 
coai*sor, owing to Ostwald ripening having 
time to come into operation, and hence the 
colour is lighter, tending to greyish-white 
(the H-form). This difference in the size of the 
particles is evidenced by the fact that the 
A-fdrm is quickly bleached by a solution 
•of mercuric (chloride, whilst the B-form turns 
•only a dark colour with the same reagent. 

Later investigations did not confirm the 
.above -men tionerl conclusion that the vary- 
ing cf)lour w'as due to a difference in the 
.size of the particUs, as is shown by the 
iollowing : To 100 cc. of a 2% solution of 
purified gelatin were added 4 cc. of a 10% 
.fot^tion of silver iiitr|ito, 10 cc. of a 1% 
aoldtion of potaesiilm pitrate, and then 
4 cc. of a 10% al(t50holi^ solution of hydro- 
quinone. The lUver citrate first produced 
iqras r&^iced to diver, whio]^ was deep 


black in refiected light. A similar experi- 
ment in the absence of citrate gave a silver 
which was light grey in reflected light. 
Microscopic examination of these two forms 
of silver showed that there were no character- 
istic differences, either in shape or in size. 
Nevertheless there was a difference in the 
internal structure of the separate particles, 
since the black silver was much more 
quickly bleached by mercuric chloride than 
was the grey silver. The difference in 
colour of the two forms of silver is, therefore, 
really due to a difference in the internal 
dispersity of the particles. Jn the produc- 
tion of the black silver the silver citrate 
first })roduced is colloidal, and probably, 
as long as it is present, has a ^protecting 
effect, in addition to that of the gelatin, 
on the silver as it is formed. 

Those different forms of silver play a 
part in ordinary photographic practice. 
For example, the addition of soluble 
bromides to a developer in order to reduce 
the effect of over-exposure has a consider- 
able influence on the character of the 
reduced silver. If largo quantities of brom- 
ide are present, development, is much slow’er 
and instead of the ordinary black silver 
the light-grey form is produced. It is 
possible that the" effect of the bromide 
is not simply due to the retardation it has 
on development, but that it diminishes to 
some extent the protecting action of the gel- 
atin, since it is known that bromides lower 
the meltifig and setting points, and viscosity 
of gelatin. 

Even in an ordinary negative the silver 
in the various parts varies in dispersity ; 
when treated with mercuric chloride solution 
the shadows, which consist of the most 
highly disperse silver, begin to bleach first, 
then the middle tones, and finally the high 
lights. This order of rpaction is not always 
the same with different reagents ; for 
example, when the image is reduced with 
persulphate the high lights are first attacked. 
This apparent anomaly is due to the fact 
that during the fixing the image may adsorb 
impurities from the bath or be attacked and 
changed to some extent by the fixing agent ; 
whatever action takes place will be the 
more marked the more highly disperse the 
silver. It follows that the silver in the high 
lights' remains the most pure, and as 
regards the action of persulphate, it is then 
the more readily attacked. It should be 
mentioned that other explanations of this 
action of persulphate have been given. 
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Beside the black tones of the .ordinary 
image, it is well known that coloured 
images may be obtcuned directly by appro- 
priate methods of development. These 
colours are analogous to those obtained 
with silver sols in which the particles vary 
in size. A large amount of work has been 
published on coloured silver sols containing 
gelatin as* protective colloid, especially by 
Liippo -Cramer, but the most exact observa- 
tions have been made comparatively recently 
by Schaum and his co-workers. They 
prepared what is known as a nucleus sol, 
containing very highly dispersed silver, 
according to the following modification 
by Liippo -Cramer of Carey Lea’s original 
method. 10 cc. of a 10% solution of yellow 
dextrin, 10 cc. of 10% sodium hydroxide, 
7.5 cc. of 10% silver nitrate, and 22.6 cc. 
of water are mixed, the mixture being 
diluted to 1500 cc. after half an hour. This 
nucleus sol is practically optically clear, 
transmitting brownish-red light which be- 
comes pure yellow in very thin layers or 
on high dilution. To a definite quantity 
of the nucleus sol were added successively 
definite quantities of a 1% solution of gelatin, 
followetl by definite volumes of solutions 
B and A, solution A being added last. 
Solution B consisted of 2 grama of crystalli- 
sed sodium sulphite and 2 grams of p-pheny- 
lenediamine dissolved in 100 cc. of water, 
and solution A of 18 grams of crystallised 
sodium sulphite and 0.75 gram of silver 
nitrate dissolved in 100 cc. of water. The 
various sols were then obtained as in the 
following table, which also gives the colours 
in transmitted (T) light before and after 
dilution.* In this method of preparation 


each sol contains particles from the preceding 
sol as nuclei on which deposition of silver 
can take place. As we proceed from sol 1 
to sol 7, therefore, the particles should 
increase in size, and in accordance with this 
it is found that the strength of the TyndaU 
cone increases in the direction 1 to 7. 

The relation between colour and the size 
of the particles in suspensoid sols of metals 
is a very complicated one, since in the 
passage of light through the sol some of 
it is absorbed by the particles and some of 
it scattered. In his work on gold sols 
Steubing has shown that for particles 
20 pfjt in diameter the scattering is very 
small, and for particles of 2-4 (jljjl it is im- 
measurable. Such sols, therefore, behave 
towards light in the same way as true 
solutions of dyes, that is, the colour of a very 
highly dispersed sol is not that of a turbid 
medium, analagous to that of the blue 
colour of the sky, but is due to a specific 
absorption by the particles of the disjx?rsoid, 
which absorption can be calculated from 
the optical constants of the particles and 
will depend on their size. In such sols the 
relation between the colour of the transmitted 
light (subjective colour) and that absorbed 
is given by Table A, due to Wo. Ostwalil. 

In the silver sols prepared by Schaum the* 
particles are larger than 20 »ji(x in diameter,, 
their sizes, as measured in the ultramicro- 
scope after stabilising the sols in gelatin, 
being found to vary from 70 pp in the orange 
coloured sols to 180 pp in the blue -green 
sols. The relation between the subjective 
colour of the sol and the colour of the ^lartic- 
les as seen in the ultramicroscojx?, which 
corresponds with the absorbed colour in 


Nucleus sol. 

1% Geln, 
cc. 

Soln. B. 

cc. 

Soln. A. 

CO. 

T. 

T (after dilution) 

I. 0.2cc. 

9.2 

0.2 

0.4 

Urange-red 

Yellow ^ 

11. 5cc. of sol I. 

4.6 

0.1 

0.2 

Deep red 

Yellow-orange 

HI. 5oc. of sol II. 

4.5 

0.1 

0.2 

Deep red 

Orange 

IV. 6cc. of sol III. 

4.5 

0.1 

0.2 

Dark red 

Orange red 

V. 5cc. of sol IV. 

4.. 5 

0.1 

0.2 

Purple 

Red violet 

VI. 5oc. of sol V. 

4.5 

0.1 

0.2 

Blue violet 

Blue violet 

VII. 6co. of sol VI. 

4.5 

0.1 

0.2 

Blue green . 

Blue green 


♦ For dfmoiwtratlon piirimHea the coloured sola are brat 
♦prepared by Liippo-t'iraraer a method. To 600 cc. of a 2% 
nohition of purified gelatin are added 20 cc. of a 10”o 
ailver nitrate aolutlon. To separate quantities of lUO cc. 
of this aolutlon, warmed to 30'', are then added respec- 
tively (a) 0.5 cc. (6) 2 cc. (c) 5 cc. id) 10 cc. of a fresh 
nucleus sol prepared as In the text, followed by 0.6 cc. of 
A 1% aolutlon of sodium phosphate and then 4 cc. of a 
10% alcoliollc aolutlon of qtiinol. After 20 minutea the 
tranamlaaion colours arc (a) blue, (6) violet, (c) red, 
(d) yellowish red. If the sols are diluted with an equal 
volume of 10% gelatin, coated on glass and diied, the 
colours become finer and are displaced towards the blue 
end of the spectrum. In order to obtain a dry, rod film, 
it may be necessary to use 20-80 cc, of the nucleus sol. 


the above ta-ble, will, therefore, he somewhat 
modified, but, as shown in table B, there 
is an approximate agreement bet^wen theory 
and experiment. 

Having dealt with the way in which 
silver sob of various colours can l>e obtained 
when gelatin is present as a protecting 
a|^nt, the colour effects which are produced 
by development may now be considered. 
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Table A. 


'Wave length in 
Absorbed colour j 

700 

Purple 

650 

Bed 

000 550 

Orange Yellow 

530 

Green 

yellow 

500 

Green 

480 

Green 

blue 

460 

Blue 

430 

Indigo 

400 

Violet 

1 

Subjective colour 

Green 

Green 

blue 

Blue 

Indigo 

Violet 

Purple 

Rod 

Orange Yellow Green 
yellow 

Wave length in pji 

500 

480 

450 

4:io 

400 

700 

650 

600 

550 

530 


Table B. 

Sol. Subjective colour of diluted Colour of partielefs. Absorbed colour according to 

solution. table. 


1. 

Yellow 

Weak bluish- violet 

Indigo* 

11. 

Yellow orange 

Weak blue 

Blue 

III. 

Orange 

Stronger blue 

Blue 

IV. 

Orange red 

Chiefly blue ; some blue- 
green and orange 

Blue- blue green 

V. 

Reddish- violet 

Many blue-green, orange 
and redf 

Blue-green 

VJ. 

Bluish-violet 

Chiefly orange and yellow 

Yellow-green yellow 

VII. 

Bluish-green 

Yellow and White 

Red 


* This, as a spectrum colour, may be classed as bluish violet, since many observers cannot distinguish 
an indigo in the spectrum. 

f Evidence was obtained that the red of these particles was a contrast colour, and not real. 


M'hmevor tlie <Jevoloi)er contains a solvent 
for silver halide the rate of development 
is very much diminished and there is a 
tendencN' for the formation of coloured 
.silver. Tliis latter may be deposited in 
.the form of wliat is knowm as dichroic fog, 
‘or else a coloured image is produced. This 
image* ill some cases, at all events, probably 
•consists of black particles of microscopic 
.size in conjunction with thc^ coloured silver 
.sol, since brown and sepia tones are not 
formed in the true silver sols. It has long 
been known that if lantern slides, which 
•contain a line grained emulsion, were 
•developed with a developer containing 
ammonium <*arbonate as a silver halide 
.solvent ami ammonium bromide as a re- 
strainer warm tones in sepias and browns were 
. -obtainec 1. It. was shown by Mees and Wratteii 
in 1909, who used the ultramicroscope 
in tlieir observations, that at the commence- 
ment of development a yellow tone is 
•obtained, which i.s succeeded by rods, browns 
and sepias as the grains of deposited silver 
igpow in size. They improved this methoil 
•of obtaining tones by development by using 
thiocarbamide in addition to ammonium 
•carbonate as a solvent for .the silver halide ; 
^greena, blues and violets can thereby be 
obtained. This method has l^eeii particu- 
lar^ studied bj' Dudley Johnston, the 
President of the I^yul photographic Society, 
and by investigating the effects of tempera- 
ture, exposure, Ihid variations in the develo- 


per he has brought tlio process to iierfection. 
The slides now shown have been made by 
Mr. Dudley Johnston arul kindly lent to 
me for demonstration purposes. 

Recently, Messrs. Thorne Baker and 
Davidson of tlie Jmj^erial Dry Plate Co. 
have also studied this method of obtaining 
direct colours on lantern j^lates, and somi* 
of the results obtained are shown in the next 
few slides, which have been kindly supplied 
by Mr. Thorne Baker. With a warm -tone 
lantern plate, as the exposure is increased 
and the time of development in caustic 
soda-quinol develo]^r diminished, colours 
ranging from black through sepia, brown 
and reel to deep orange are obtained . Using 
a metol-quiiiol developer and an ammonimn 
carbonate bromide restrainer, colours are 
similarly obtained, not only ^fth warm-tone 
lantern plates but also with gaslight 
lantern plates, the colours with the latter 
being especially brilliant. 

Similar colours can be i)roduced in the 
physical development of primarily fixed 
plates. For example, silver chloride -gelatin 
plates are exposed to give a weak visible 
image, fixed, and thoroughly washed. If 
developed with acid-metol silver, the precipit- 
ated silver is at first pure yellow and then 
clmnges through orange into red, reddish - 
violet, and finally blue. 

As long ago as 1804 the Liesegangs gave 
a method of obtaining variously coloured 
prints on a silver chloride -gelatin paper. 
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They foiuwi that the longer the exiK>8ure 
and the diluter the hydroquinone developer, 
the yellower is the colour of the silver 
produced, as shown by the following table. 


to remove adsorbed substances from a 
surface by mere washing. 

If gelatin is present in the grain it is quite 
possible that as the emulsion dries the greuns 


Tone of dry print. Rel. Exposure. Dilution of Developer. 


Green black 
Olive Green 
Sepia 
Brown 
Red brown 
Yellow brown 
Red 
Reddish 
Yellow 

Those colours are really transmission 
colours, depending on the size of the silver 
particles, since the light is reflected from 
the white surface of the paper base. 

' jThe different colours obtained with the 
varioiLs printing-out papers before toning 
are similarly dependent on the size of the 
particles, this size being again dependent on 
that of the original grain of silver halide. 

So far gelatin has been considered only 
as the medium in which the silver halide 
is dispersed, and the question has not been 
raised as to whether it is contained in the 
grains of the silver halide themselves. 
During the riijening of the emulsion the 
gi*ain chaiig(^s from an apparently amorphous 
condition to one which is definitely crystal- 
line, that is, from a less stable to a more 
stable state, and one would, therefore, expect 
that it would be Jess sensitive to light. 
Actually it becomes more sensitive, and, 
at first sight, it would seem that the way 
out of the impasse is to assume that the 
grain really consists of some kind of combina- 
tion of gelatin with silver halide, the effect 
of ripening being to alter this combination 
in such a way that the grain becomes more 
sensitive. This is not necessarily a valid 
assumption, however, since, as will be seen 
later, the sensitive spots on the ripened 
grains api)ear to be congregated on the 
surface, where conditions, owing to adsorp- 
tion effects, may be quite different from those 
holding in the mass of the grain itself. 

Eder has attempted to show that the 
grains contain gelatin by centrifuging them 
out from an emulsion after rapid washing 
with warm water ; the separate grains were 
still found to contain about 2% of gelatin. 
This is no proof, however, that gelatin is 
contained in the grains ; the gelatin re- 
maining may be that which is adherent 
to the grains, since it is extremely difficult 
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themselves will diminish in volume. Bollach 
after several days’ drying, found a contrac- 
tion in area of the grains varying from 0 . 57 
X 10“5to0.67 X 10”5 sq.mm., but Hodgson 
and also Sheppard and Trivelli were not 
able to detect any difference in the dimen- 
sions of the grains in one and the same wet 
and dry emulsion. These observations are 
not necessarily contradictory, however, since 
the swelling or non -swelling may depend 
on the way in which the gelatin, if present, 
is distributed in the grain and on the resist- 
ance of the layers of silver halide to displace- 
ment. 

The question has been attacked in 
another way by Reinders. If crystals 
of silver chloride, obtained by evaporation 
of an arnmoniacal solution of the salt, are 
exposed to sunlight, they gretdually become 
blue in colour, owing to the formation of 
silver, produced by photochemical decom- 
position, and its colloidal solution in the 
remaining silver chloride. The silver thus 
produced may amount to as much as 1% 
and is left behind as a residue when the 
chloride is dissolved in concentrated am- 
monia solution or in a solution of sodium 
thiosulphate. Silver chloride coloured in 
this way is known as photoohloride ; it 
may be produced artificially by allowing 
tlie crystals to form, in the dark, itom an 
arnmoniacal solution of silver chloride 
containing also colloidal silver, and the 
colours obtained may vary from yellow, 
through red, to reddish-violet and blue- 
violet, according to the colour of the silver 
sol used. The crystals so obtained are 
homogeneous in structure and colour ; 
on exposure to diffuse daylight they gradual- 
ly become indigo-blue, the colours of the 
lifter crystals going through yellow, red, 
red-violet, blue-violet and finally indigo- 
blue. The velocity with which the colour 
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change takes place is always much faster 
than the production of colour from the 
colourless, pure silver chloride crystals. 
Moreover, with the latter the colour is 
confined to the surface, the interior being 
imchanged, whereas with the former the 
colour is uniform throughout the crystal. 
Now, when the crystals of silver chloride 
were produced from a solution containing 
gelatin, they also were foimd to be more 
photosensitive than the pure salt, and the 
blue colour produced on exposure was uni- 
form throughout the crystal and not confined 
to the surface. It, therefore, follows that 
the gelatin was evenly distributed 
throughout the crystal, just as was the 
colloidal silver in the previous experiments. 
From a 2% gelatin solution the crystals 
contained 0.1% of gelatin but the influence 
of gelatin would be shown in crjTstals formed 
from a solution containing only 0.001% 
of gelatin, that is, one milligram of gelatin 
in 10 litres. It was further found that the 
addition of gelatin to the ammoniacal 
solution of silver chloride containing also 
colloidal silver, prevented the crystallising 
salt from taking up silver, that is, the 
adsorption of one colloid was prevented 
by another. 

It is true that the above experiments 
of Reinders do not prove that gelatin is 
]3resent in the silver halide grain of a photo- 
graphic emulsion, but, reasoning by analogy, 
it seems safe to concludp that gelatin must 
be present, especially since the concentra- 
tion of gelatin present during the emulsifica- 
tion is so much greater than in Reinders’ 
experiments. Bancroft, from his study 
of the literature, comes to the conclusion 
that the grain contains both gelatin and 
water, and that there is a maximum sensitiv- 
ity for a definite but small amount of both 
these constituents, the sensitivity decreasing 
when the projiortions of these substances 
are greater or less than the optimum values. 
In support of his ideas he states the following : 
A silver bromide which contains no 
gelatin or extremely little is not so sensitive 
as a silver bromide containing gelatin. 
The photographic emulsion is also not 
especially sensitive if it is ricli in gelatin, 
much speedier emulsions being obtained 
if the silver bromide is precipitated from a 
solution containing only a moderate amount 
of ^gelatin. Drying a photographic plate 
increases its sensitiveness up to a certain 
point and there must, tlierefore, be a limiting 
content of water for which the sensitivity 


is a maximum, everything else remaining 
the same. 

Since gelatin is known to react with the 
halogens, especially with chlorine and 
bromine, Reinders’s experiments would seem 
to indicate that it plays the part of a 
sensitiser in the photochemical decomposition 
of the silver halide. There has been much 
discussion about this, and Luppo -Cramer 
claims to have proved that gelatin has no 
sensitising action, since he found that a 
collodion emulsion plate coated with gelatin 
did not give a print -out effect quicker than 
one not so coated. This exjieriment proves 
nothing, however, since any sensitising effect 
is not necessarily due to the gelatin surroimd- 
ing the grain, but may be cyised by the 
gelatin actually forming part of , or adsorbed 
firmly by, the grain. Schumann, on the 
other hand offers definite evidence that 
gelatin may act as a sensitiser. He covered 
one half of a glass plate with gelatin, leaving 
the oth:?r half bare ; the plate was tlien put 
in the bottom of a vessel in which silver 
bromide was produced by precipitation and 
gradually settled down. After deposition 
of the precipitate the plate was lifted out, 
carefully washed, dried, exposed to light, 
and then tested with a developer. There 
was found to be practically no change in 
the silver bromide which had been in con- 
tact with the bare glass, but th»‘re was an 
abundant formation of reduced silver in 
the silver bromide which had been in contact 
wdth the gelatin. 


LA VIE INDUSTRIELLE EN FRANCE. 


Lx CXXTENAIRE DE L'lXDUSTRlfi DTT (lAZ EN 
France & Le CiNguANTBNAiRE de i.a SoniiTi: 

Technique de LTndustbik du («az 

La Society technique de ITndustne du Claz a 
tout r^'emment le cinquantenaire de sa 
fondation, qul coincide, sinon pr^eis^nient avec 
le centenaire de Tinvention du gaz dYclairage, 
du moins avec celui de Tessor do ceite industrie 
naissante, tant k Londres qu’& Paris 

On peut discuter sur les m^rites respectifs, 
oomme inventeurs, de I’ing^nieur fran9ai8 Philippe 
Lebon, de Tanglais William Murdoch, et du 
physicien hoUandais Minckelers ; bomons-nous & 
dire que la mdmoire de Philippe Lebon a 
honor^, en France, par T^rection, d^]&. anoienne, 
d’une statue et, cette ann^, par la pose d'une 
plaque sur Templacement de la premiere usine Ik 
gaz franfaise, oonstruite en 1818 dans Thdpital 
Saint-Louis, k Paris, pour les besoins de oet 
^blissement. 
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D*»atie part, la SooiM technique du Oaz a 
donn6 plus d*^lat k son Congids annuel, en organ!- 
sent une Expositioi^ du Gaz qui s’est tenue au 
Jardin d’Aoolimatation du Bois de Boulogne. 

On y voyait les principaux types d*appareils k 
gaz modemes, soil industriels (fours), soit 
domestiques (foumeaux, radiateurs, chauffe-bains, 
bees k incandescence, etc ) 

Une leniarquable section retrospective montrait 
la serie des bees usit68 depuis un siede pour 
IVelairage public, divers appareila historiques 
tels que celui de Dumas et Regnault pour la 
verification du pouvoir edairant du gaz par 
rapport a la lanipe Carcel etalon, le brevet de 1799 
et la brochure de propaganda do Philippe Lebon, 
etc 

I.iO Uoiigres a diseutc de nombreuses communica- 
tions, ayant trait notamment au debonzolage du 
gaz de ville, a son epuration, k la distribution du 
gaz dans Paris, au gaz des cokeries, et k beaucoup 
d'autres questions diverses 

Enfin, une *' Semaino gazi^re reserve au 
personnel des Soci^t^ gazi^res, comportait des 
conferences d’ordre technique et pratique, et des 
visites d'usines ; elle a ete egalemont trds suivie, 
et cet ensemble de manifestations a montre que 
rindustrie gaziere, malgr^ la concurrence de 
reiectricite, a encore devant elle un champ immense 
d'applications 

/ 

Le Noivel Ktablissement Baln^aire de la 
V iLLE de P\ris, a la Butte Aux Caillbs 

IjR Ville de Paris, qui no possudait pas jusquUci 
do piscine vraiment modeme, en possMe aujour- 
d'hui deux qui peuvent nvaliser avec les mieux 
am^nag^CH des grandes villes d’autres pays : 
Tune, 4 ciel ouvert, et de grandes dimensions, eat 
destin6e specialement aux 6preuves sportives 
(piscine des Tourelles) ; Tautro, ^tablissement 
baln^aire. com plot avec piscine couverte et bains- 
douches en cabines, est destin^ principalement 
aux besoins de la population ; tout^efois, des tribunes 
sont install^s au-dessus de la piscine pour permettre 
aussi des ^preuves publiques de natation. 

Nous ne parlerons ici que de ce dernier ^tablissc- 
ment, 8itu6 dans le quartier de la Butte aux 
(’ailles, pr6s de la place d’ltalie. 8a charpente 
en arcs de b^on arm6 donne au grand hall de la 
piscine un aspect trds satisfaisant ; la piscine, de 
33 X 12 m. (108 x 39} feet), avec profondeur 
variable de 0m75 (2j^ft.) k 3m (10ft.), est 4galement 
une vaste ouve en b6ton arm6 portae par des 
piliers de m6mo nature, de sorte qu’on peut acc^der 
au-dessouB du fond et contrOler son 6tanch^it4. 

Une autre particularitd remarquable de 
r^tablissement, e’est qu’il est aliment^ directement 
par Teau k 2S° centigrades du puits art4eien de la 
Butte aux Cailles, Bitu4 tout pr^s de 14, et qui 
d4bite 72 metres cubes (16,840 gallons) par heure, 
de sorte qu'on peut, sans r^hauffage, entretenir la 
piscine en eau presque courante, par consequent 
toujours propre. Du reste, on dispose aussi de 
Teau de source du reseau municipal, que des 
chaudieres permettent de r4chauffer selon les 


besoins. Les mdmes chaudieres servent pour les 
bains-douches annexes a la piscine, et pour le 
chauffage de Tair des halls et salles de deshabillage. 

Ce bel edifice, agence de la fa^on la plus modeme, 
a codte environ 4 millions de francs 
/ 

Piano Electrique, SystAme Martin A Maitre. 

On reproche souvent au piano le oaractere 
fugitif et presque saccade des sons emis par les 
cordes vibrantes sous le choc du marteau, bien 
inferieurs aux sonorites persistantes du violon ou de 
Torgue, que Texeoutant prolongo k son gre, ou 
relie entre eux sans aucune interruption 

Sans doute, les virtuoses du piano, par la perfec- 
tion de leur jeu, atteniient eette inferiorite inherente 
k la nature mcme de I'instrument, mais il n’en 
serait pas moms tres desirable, pour la grande 
majoritc des pianistes, de disposer d’un instrument 
plus sou pie, plus nuance, sans renoncer pour cela 
aux a vantages d’articulation netto que permet 
la technique de la corde f rappee par un marteau 

Aprds de longs essais, deux inventeurs de Rouen, 
M.M. Martin A Maitre, ont trouve une solution 
ingenieuse k ce probieme difficile. Leur piano 
electrique, dit “ Pianor,*’ comporte, juste devant 
chaque corde en acier, un petit electro qui, par 
Penvoi ou la rupture du courant, la fait vibrer 
comme sous le choc du marteau, avec un son plus 
pur. Si le pianiste continue a appuyer sur la 
touche, la corde elle-meme, par rintermediaire 
d’un petit mccanisme commando par un diapason, 
entretient indefiniment son mouvement vibratoire, 
et la note se prolonge ainsi, aussi longtemps qu’il 
convient k I’executant 

Du reste, les marteau x du piano ordinaire ne 
sont pas supprimes dans le nouvel instrument, de 
sorte qu’on peut k volonte : jouer k la fa^on 
ordinaire, avec les marteaux seulement ; obtenir 
un effet d’orgue, en jouant avec le systeme 
electrique, sans que les marteaux frappent les 
cordes: combiner les deux effets, en plaquant 
les accords avec les marteaux, et en filant le chant 
en sons continus analogues a la tlute ou au hautbois. 

Ce remarquable instrument, susceptible de 
donnor un grand charme k rex6cution des moroeaux 
d’orchestre dont la reduction pour piano est 
generalement seche et trahit les richesses de 
I’ceuvre originale, peut aussi, par un effet inverse, 
rondre de grands services aux compositeurs, qui, 
au piano, ne peuvent se rendre un compte exact 
des effets d’ orchestration qu’ils ont medites. 


NOTES ON BOOKS. 

Time Measurement: an Introduction to the 
Means and Ways of reckoning Physical and 
Civil Time. By L. Bolton. London : G. 
Bell and Sons, Ltd. 6s. net. 

In the compass of 166 pages, Mr. Bolton gives 
us an accurate and concise account of timepieces 
in which matter or stuff moves, from the water 
clock of the Greeks and Romans (Qepshydra) and 
its near kin the san^-clock, the lamp clock and 



762 


JOURNAL OF THE ROYAL SOCUCTY OF ARTS. 


Sepiemher IS, 19SJ^. 


the oil clock, to the modem chronometer and the 
instruments in the chronograph room at the 
National Physical Laboratory : essential or 
characteristic mechanical {eatures being well 
illustrated and described. In the preface our 
author pays tribute to the merits of such clocks 
as have come down to us from Plantagenet times 
and pleads for the judging of such clocks rather by 
their works (movements) than by the dials and 
externals. 

As regards the word cloche (French) and clochb; 
(Welsh) parallels with our clock, we are reminded ' 
(p. 62) of the tradition that some of the 
early clocks had no means of indicating but the 
sound of the bell. This tradition appears to be 
somewhat conllrmed by Vitruvius in the tenth 
book of his De Architectural where he describes as 
old (a majofibus iraditam) a device by which each 
mile of the distance travelled by a land-car (rhoda), 
or by a ship, can be indicated by sound to the ear 
when a ball falls into a brazen vase (or bell), and 
the total being visible at any time by counting 
the balls in the bell. Tlie balls are placed, each in 
one of a number of perforations which are equally 
spaced in the lim of a horizontal wheel, and when 
a ball comes over a gutter in the underplate it 
roUs down and falls into the bell. With suitably 
timed driving this device may obviously indicate 
hours, and in either case the set to zero would by 
returning the balls to the holes in the rim of the 
horizontal wheel. Thus we have the germ of a 
** clock ” movement in the sense of bell indication 
which was suggested or perhaps constructed and 
used about 2,00(1 years ago. In relation to the 
car, Vitruvius mentions a gearing down of 400 
from a road wheel of four feet diameter as appro- 
priate for indicating the Roman mile of 1,000 
complete or 5ft. paces. Versions of Vitruvius 
differ somewhat, but all the above details are, 
we believe, common to most or all. Our immediate 
source is the stereotyped small octavo text of 
Tauchnitz dated 1838, pp. 229-231. 'Hus matter 
is in the tenth book, chax)ter IX. (called Chapter 
XIV. in some versions). 

Time-pieces in which no material, but only a 
shadow moves, are considered with corresponding 
thoroughness, and we may refer to the plate 
opposite p. 48, showing a group of sundials ; also 
the improvised clinometer represented on p. 49, 
as giving a ready means of extemporising sundials 
if -used in accordance with the lessons taught by 
the armillaiy sphere. Fig. 2, p. 29. The meridian 
dial, Fig. 12, p. 60, is interesting as serving to 
■ indicate noon only, as is the case with the dipleido- 
scope of Dent, but this latter, when properly set, 
gives an indication which is exact to the fraction 
of a second. Either instrument may be provided 
with an addition by which the actual reading 
gives mean noon as distinguished from apparent 
rioon. In the case of the meridian dial the addition 
if a graph of the equation of time; this graph 
l^ing shown by Fig. 141,^ A good illustrated account 
of Rent’s dipleidoscope be found in Cassell’s 

lllustrsted Exhibitor, and 186jf,” pp. 63Q-.631, 

General dat|| as to the various aspects of 


astronomical time, the various kinds of **day,’* 
also the distinction between the real sun and the 
mean sun are given much in the sense of the state- 
ments in the Nautical Almanac, but in language 
better suited to the general reader, and with diagram- 
matic aid where desirable. 

VA 17 AD 1 UM Orbs. By Members of the Scientific 

and Technical Staff of the Imperial Institute. 

With a map. London : John Murray. 5a. net. 

The only fault which we can find with this recent 
addition to the Imperial Institute’s series on 
Metalluigic Geography with special reference to 
the British Empire, is that the short title does not 
do justice to the thorough and masterly way in 
which the more essential elements of collateral 
information are introduced. 

About a page on the discoveiyand properties 
of vanadium, emphasises the sources of liability 
to mistake in recognition and in respect to reduc- 
tion : also cites five representative vanadium 
compounds and indicates such trends of affinity 
as may lead to subversive results in actual practice. 
This exceptionally thorough example of concise 
but suggestive technical writing will not only 
serve to introduce vanadium to the beginner, but 
will also remind the most experienced chemical 
worker of the danger points in relation to observa- 
tion, research and practice. 

Another page gives a preliminary note as to 
vanadium ores with clear indications as to com- 
position, and where necessary, companionship 
and locality ; but'this account is not burdened by 
formul*r. 

Then, on page 3 under the heading “ Occurrences 
of Vanadium,” the close systematic body of the 
book commences with quantitative study of 
vanadium in the earth’s crust and the conditions 
infiuencing localisation : also how localisation 
and companionship may have determined the 
nature of the ore. The metallurgy of vanadium 
(pp 7-10) is introduced by a more elaborate study 
of the chief ores with chemical formulie, followed 
by a concise but sufficient account of the leading 
or typical methods of reduction. 

Under “ Uses of Vanadium,” there is brief 
mention of use as a catalyst, dyeing and mordanting, 
marking ink, decorating pottery, photogra phy and 
medicine ; the chief use, however, is in the forma- 
tion of alloys, as with steel, copper or aluminium, 
the usual effect being to toughen the metal and 
give it an increased power of resisting repeated 
shocks, one of vanadium in four hundred of steel 
giving much about the same result as a greater 
quantity. 

Detailed study of the world’s production of 
Vanadium ores, from the geographical, industrial 
and financial aspects concludes with a world map 
(pp. 13-65), after which a bibliography of seven 
pages completes this book, which may not only 
be regarded as a concise introduction to the subject 
of vanadium but also as a useful lesson to any one 
intending to . write a practical text-book . on in-^ 
dustrial chemistry. 
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PROCEEDINGS OF THE SOCIETY. 

COBB LECTURES. 

CERTAIN FUNDAMENTAL 
PROBLEMS IN PHOTOGRAPHY. 

By T. Slatbb Price, O.B.E., D.Sc., F.I.C., 
F.R.S. 

(Director of Research to the Br-tish Photo- 
graphic Research Association). 

Lecture 111 . — Delivered April 1th, 1924. 

The preceding discussion of the effect 
of gelatin on the photosensitivity of the 
silver halide grain leads naturally to the 
questions of the visible and latent images. 
Dealing first with the visible image, 
there is no doubt that when the silver 
halides are exposed to the light halogen is 
set free ; this has been proved experimental- 
ly, and is confirmed by the fact that the 
darkening, which accompanies the fission 
of the halogen, is accelerated in the presence 
of compounds which absorb halogen and, 
therefore, act ae sensitisers. Thus, printing- 
out papers contain, in addition to the silver 
halide, silver nitrate or the silver salt of 
an organic acid, especially citric acid, 
which acts as a sensitiser. Doubt comes in 
however, as soon as the nature of the dark 
product formed on exposure, the photo - 
halide, is considered. According to some 
investigators, of whom Carey -Lea was 
notably the pioneer, tKe photohalide is 
a sub-halide, Ag 2 X, whore X~C1, Br or 1, 
or a “ lake-like combination of the sub- 
halide with the normal halide in varying 
proportions, and in favour of this it is statod 
that a sub -fluoride of silver, Ag 2 F, has 
been isolated by Gimtz. All attempts 
to prepare corresponding sub -salts containing 
the other halogens have not met with success, 
iiowever, and doubt has even been expressed 
as to the unitary character of the so-called 
sub-fiuoride. At one time Luther put 
forward what was considered to be definite 
evidence based on potentiometric measure- 
ments, but snooping investigators have 


not been able to confirm his results. The 
alternative explanation of the nature of 
the photo -halides is that they consist of 
colloidal solutions of silver in excess of 
silver halide. In favour of this are the 
experiments of Reinders, already quoted, 
and also those of other investigators. Thus 
it was found by Liippo -Cramer that if a 
silver sol is added to a sol of silver halide 
and the mixed sols then precipitated with 
^Sjulphuric acid, a coloured product identical 
in its properties with the pliotohalide is 
obtained. Liippo -Cramer has adduced 
considerable further evidence, but it should 
be mentioned that, as a result of his experi- 
ments on the preparation of various 
“‘Soluble,” allot ropic modifications of silver, 
Carey Lea first suggested that silver in the 
photo -halides was present as allot ropic silver. 

The usual explanation given of the 
sensitising action of silver nitrate with resjject 
to the visible image is that it removes the 
bromine set free by the action of light, 
in accordance with the equation : — 

Brg + AgNOj + HgO-AgBr -i HOBr 

f HNO3. 

The matt<er is, however, by no means as 
simple as is represented by the above 
equation, since adsorption effects undoubt- 
edly play a part. It has been ju’oved 
experimentally that when silver bromide 
is precipitated from a solution containing 
excess of silver nitrate, some of the excess 
silver ions are adsorbed on the surface of 
the precipitate and cannot be removed by 
washing. Similarly, if the pi*ecipitation 
takes place in the presence of excess of 
potkssium bromide, bromide ions > are 
adsorbed. If the concentrations used are such 
that the silver bromide is obtained as a sol, 
the particles are positively charged whe^ the 
silver nitrate is in excess, and negatively 
when the bromide is in excess, as would 
be expected from the electrical charge on 
the adsorbed ions. The two kinds of silver 
bromide may be spoken of as “ silver-body *’ 
(Ag-body) and “ bromide-body ” (Br-body) 
respectively. 
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Thb question naturally occurs as to 
• whether these adsorbed ions play any part 
in the photosensitivity of the silver bromide. 
To answer this, it is necessary to refer to 
modem work on crystal structure. It has 
been shown that even appai'ently amorphous 
silver bromide has a lattice structure such 
that each silv'er atom is surrounded by 
six bromine atoms, and each bromine atom 
in its turn by six silver atoms. Owing to 
electron interchanges the silver atoms are 
positively charged and, therefore, may be 
termed silver ions ; similarly the bromide 
is present as bromide ions. A section 
through the crystal may, therefore, be repre- 
sented as folloTV's, the -f’s representing 
the silver ions and — ’s the bromide ions. 


4- — + — + — 



I 

-f. — — _|_ — 

-f- — + — + 

Assuming that the action of light is 
electrical in its nature, the process which 
takes place on ex[X)aure may be represented as 
the transfer of an electron from a Br-ioii 
to a Ag-ion as shown by the arrow, with 
the formation of neutral atoms of bromine 
and silver. 

The Ag-body must be represented as 
having silver ions attached to its surface 
as in diagram 2, the points of attachment 
being the opi)ositeJy charged Br-ions. 



Grain 2 

— 4* — 4' — 4' 

4- — 4- — -}- — 


The negative ions represented as in the 
Bolution are the NOa-ions from the silver 
nitrate. Various considerations based on 
the extent of the hydration of ions,' and 
which need not be entered into here, show 
thai the electrostatic akion of the N 03 -ions 
may be neglected, so 2 simpffifies to 3, 
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the surface of 3 is so altered that the photo- 
chemical processes will be affected. Con- 
sider in 1 and 3 the transfer of an electron 
from the Br-ion to the Ag-ion, as represented 
by the arrow. Assuming all other things 
to be equal, in 1 the ne^tive Br-ions on 
either side of the Ag-ion will have a repelling 
effect on the transfer of the electron, both 
in its initial and final positions. The 
repelling effect will be greatest»in the final 
position, since the Br-ions on either side 
of the Ag are then nearer to it than they 
are to the Br-Jons in the layer underneath. 
Compared with 3, therefore, it will be more 
difficult for the transfer of an electron to 
take place, that is, the Ag-body, 3, should 
be more sensitive to light than the pure 
substance 1, in the sense that its spectral 
sensitivity should be extended towards the 
red. 

The above considerations are due to 
Fajans and his co -workers, especially Frank- 
enburger, and hp-ve been tested experi- 
mentally. it was first shown that in the 
presence of silver nitrate a sufficient density 
of Ag-ions covers the surface of the silver 
bromide for the surface itself to be con- 
sidered changed. By exposure to light of 
various wave lengths, obtained by the use 
of appropriate filters, it was found tliat pure 
silver bromide, which had been dried in a 
cathode-light vacuum at 300°-360°, visibly 
darkened in an inert atmosphere between 
410 and 435pfji, but was unaffected by 
longer wave lengths. In the case of the 
Ag-body, however, darkening took place 
over all wave lengths between 400 and 620pp. 
The Ag-body was made by precipitating 
25 cc, of N/5 silver nitrate with 20 cc. of 
N/5 potassium bromide, the excess of silver 
nitrate acting as an acceptor for the bromine 
liberated by the action of light. The Br- 
body, which can be represented similarly 
to 3, using, however, — ’s in place of 4**s 
for the adsorbed ions, was made similarly 
to the Ag-body, using an excess of potassium 
bromide. It behaved similarly to, and had 
the same threshold value as pure silver 
bromide, namely 410-435 pp. In the case 
of both the Ag- and the Br-bodies it was 
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proved analytically that bromine is set 
iree'^by the action of light. 

The most interesting results were obtained 
when the well-washed Br-body was 
exposed under alkaline solutions (sodium 
hydroxide, sodium carbonate, or ammonium 
hydroxide). It was then foimd to be 
sensitive over thd same range as the Ag- 
body, that is, between the wave lengths 
400 and 620 (jijjt. The most important fact, 
however, was that when photochemically 
decomposed there was no liberation of 
bromine. It follows, therefore, that . the 
increased sensitivity must be due to the 
decomposition by light of a substance 
analogous to silver hydroxide# and not of 
silver bromide, that is, that adsorbed Br-ions 
in the Br-body had been replaced by OH-ions, 
forming an hydroxide -body (OH-body). 
Such adsorption replacement is a well- 
known phenomenon. In agreement with 
this it was shown that pure silver oxide 
is sensitive over the same region of the 
spectrum as is the Br-body under alkaline 
media. The transfer of an electron from 
from OH -ion to Ag-ion thus seems to take 
place more readily than the corresponding 
transfer from Br-ion. 

Another im|X)rtant result concerned the 
.sc^nsitising action of silver nuclei. The 
Br-body, and also pure silver bromide, 
wdiich w’ero sensitive to wave lengths of 
436 |ji|x and less, but not to longer . wave 
lengths, became sensitive under a filter 
transmitting 6(*0-720 [X|i after previous expo- 
sure unfler a filter transmitting 410-510 jjig. 
Silver nuclei are formed in the first exposure 
and these iiave a sensitising or accelerating 
action in the second exposure. This sen- 
sitising action can be accounted for by an 
extonsioji of the theory given previously. 
The results agree with the known fact that 
colloidal silver acts as a panchromatic 
sensitiser of the photographic plate. Eder 
lias show’ll that after a short exposure the 
silver halides are more sensitive to long wave 
lengths than before, and Carey Lea and 
Liippo -Cramer have demonstrated that the 
synthetic photohalides also show a similar 
spectral sensitivity. 

The OH-body seems to be most important, 
since minimal quantities of substances 
which react alkaline can produce the effect. 
Washed Br-body, . wheq boiled for a long 
time under water in the light of a photo- 
graphic dark room, becomes discoloured# 
probably because alkali is dissolved from 
the glass of the containing vessel ; OH-body 


is thus formed, and this is sensitive to the 
light of the dark room. With tap water 
in place of twice -distilled water, darkening 
takes place in a comparatively short time, 
because of the basicity of the carbonate - 
containing water. Now since OH-ions so 
readily replace adsorbed Br-ions, itis probable 
that the latter will also readily be replaced 
by the anions of organic acids and dyes 
which give soluble silver sails, and it is 
possible that this adsorption replacement 
accounts for a number of sensitising effects, 
the transfer of an electron to the Ag-ion 
being thereby facilitated. In suppoirt of 
this idea it may be mentioned that Weigert 
has shown that in silver halide emulsions 
containing organic silver salts in addition, 
the i^hotochemical process consists in the 
decomposition of those salts, which are thus 
more sensitive than the silver halides. 
This recognition of the influence of adsorp- 
tion and adsoi^Hi on -replacement reactions 
will probably play a great part in the 
advances made in photography in the future. 
Mees, Sheppard, Bancroft and others have 
considered the question of adsorption in 
the past, but not in the definite manner 
duo to Fajans. 

As compared with the visible image the 
difficulties are very much enhanced when 
the latent imago is considered, since further 
complications arise owing to the fact that 
the presence of a latent image is only made 
known by the process of development. 
The amount of concrete and definite evidence 
is not large, and the opinions held are so 
varied, that it will be sufficient to deal 
with the subject somewhat briefly. Broadly 
speaking, there has been a division of opinion 
as to whether the formation of the latent 
image involves a physical change only in the 
silver halide, or a chemical change. Of 
physical theories there have been several. 
Some of them have been exactly opposite in 
character, Namias, for example, assuming 
that the silver halide grain is polymerised 
by the action of light, whereas Hurter and 
Driffield assumed depolymerisation of a 
complex molecule. Other physical theories 
were those which assunied mechanical 
disintegration of the grain (Bredig), the 
formation of a labile modification (Chapman 
Jones), or that the grain w^«^rown into 
a . state of molecular strain (Bose). As 
pointed out by Bancroft, however, all 
these physical theories seem to be put out 
of court by the fact that the action of light 
can be duplicated by immersing the plate 



756 JOURNAL OT THE ROYAL 80ClfTY OP ART5. Septmit* U tm- \ 


in a solution of a weak reducing agent; 
such as stannous chloride or sodium arsenite, 
after such immersion the plate can be 
developed by means of an ordinary developer. 

There have been two chief chemical 
theories. The one assumes the formation 
of a sub-halide of silver, which is then 
readily acted on by the developer, but, 
as already pointed out, no definite evidence 
has been adduced for the existence of such 
sub-halides, except silver sub-fluoride. The 
other theory supposes that the latent 
image consists of silver, set free by photo- 
cheipical action, which silver then acts 
as a nucleus in development. At first 
it was thought to be free metallic silver, 
but this did not agree with the great 
resistance of the latent image to nitric 
acid, for example, so that the theory was 
later modified by Abegg by supposing that 
the silver is present as colloidal silver 
which is adsorbed by the silver halide. 
This idea has been especially developed 
by Liippo -Cramer, and it has been shown 
that synthetic adsorption compounds of 
colloidal silver and the silver halides behave 
towards chemical reagents very' similarly 
to the latent image end the photohalides. 
The facts of physical development siipport 
the idea that silver is present in the latent 
image. 

A modification of this idea is based on 
the fact that the sensitivity of high speed 
emulsions can be more or less destroyed 
by the use of certain oxidising agents 
before exposure. It is supposed that during 
the preparation of the emulsion incipient 
reduction of the silver halide by the gelatin 
takes place, and that the traces of colloidal 
silver so formed act as a catalyst for photo- 
chemical decomposition ; such catalysis 
is supported by the experiments of Fajans. 
Ren wick has suggested that these traces 
of colloidal silver are in such a state that 
they cannot act as nuclei in development ; 
the action of the light is to bring about 
their coagulation to such a coarse condition 
that the aggregates so formed can act as 
nuclei. Although there is evidence that 
light will coagulate suspensoid sols, it is 
somewhat difficult to postulate coagulation 
in a medium such as that of the silver 
halide grain. 

, In referring to the chemical theories 
notlung was said as to the mechanism of 
action whereby the silver is set free 
lig^t. The ohSief ^argument brought 
against a ohemioal tbdbry has lieen that 


the incident energy necessory to make a< 
photographic plate ^velopable is insuffifiient 
to produce any appreciable decomposition. 
This argument may bo valid if a straight 
decomposition of the silver halide is con- 
sidered, but it probably does not hold if 
applied to the transfer of electrons when 
influenced by adsorbed material in some- 
such way as that postulated by Fajans. 

If it be conceded that the latent 
image does consist of silver in som3 form 
or other, the question still remains to be 
answered as to what constitutes the sen- 
sitivity of the photographic grain, since 
it is this sensitivity which gives rise to the 
formation of the latent image on exposure. 
The first point to be considered is this r 
when a plate is exjx>sed and^ developed 
imder ordinary conditions, an image is 
formed because there is more h!a?kening,. 
that is, a greater density, in som' places 
than in others, or, in other words, the amount 
of silver deposited varies in different parts 
of the plate, according to the exposure. 
Is this variation in the amount of silver 
due to every exposed grain having become 
develoi)able, but only a definite fraction 
of the grain being reduced to silver on 
development, the fraction Ix'ing all the 
greater the greater the exposure, or does 
only a. certain ^^reentage of the grains, 
depending on the exposure, become de- 
velopable, each developable grain being 
reduced completely to silver, but not 
communicating its dovolopabilit;^' to contigu- 
ous grains ? This question can only be 
answ’ered by experiment, and the accomi)any 
ing Fig. 16, which depicts dcveloiied 
grains (black) in contact with undeveloped 
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.^ains, HhowA that it is the latter process 
which occurs. However, it should be men- 
tioned that in some emulsions clu'm^ of 
grains occur, and Sheppard ieuid his co- 
workers maintain that when one grain 
in the clump becomes developable the whole 
clump develops. . 

It follows from the above that the indi- 
vidual grain is the fundamental unit, 
and the question immediately arises as 
to why, on exposure, a change occurs in 
different grains at different times. The 
answer might be that in a photographic 
plate there is not a single layer of grains, 
but many layers ; the upper layers act as 
a screen to the lower ones and the extent 
of j>enetration of light will then depend on 
the exposure. Prof. Svedberg, of Upsala, 
found, however, that when a plate contained 
such a thin coating that there was only 
a single layer of grains, all the grains were 
still not changed simultaneously. He then 
suggested that the difference in behaviour 
might bo due to variation in size of the 
grains, , hut further experiments proved 
that this suggestion was not correct. 
Independently, and at about the same time, 
81ade and Higson, of the British Photo- 
graphic Research Association, came to 
the same conclusion, and since then Dr. 
Toy, of the same Research Association, 
has investigated grains which, in shape 
and size were as nearly identical as possible, 
and proved conclusively that some required 
roughly two hundred times as much light 
energy, incident on unit area of the plate, 
as others, in order to make them developable. 

Further investigation has shown that 


on each grain there seem to be certain 
“ centres ’* from which development starts. 
Chapman Jones, in 1911, showed that by 
stopping development almost immediately 
after it was started, particles of silver had 
been formed in the grain ; these could 
not be observed mieroscx)pically until they 
had been enlarged to visible dimensions 
by dep>osition on them ^ of mercury. In 
1917, Hodgson, in America, showed that 
by stopping the development at a some- 
what later stage, silver could be observed 
at certain points only in the grain. Then 
Svedberg, in 1922, working along similar 
lines and using an emulsion with spherical 
grains, proved conclusively, in a very 
ingenious manner, that these centres occur 
on the surface of the grain. Further 
evidence of this has been obtained by Toy, 
using emulsions in which the grains were 
flat plates ; as shown in the diagram, 
(Fig. 17), the centres occur mostly at the 
edges of the plates, as would be the case 
if they were on the surface. 

It might, of course, be said that the 
occurrence of these centres on the surface 
is simply a development phenomenon, 
due to the greater solution pressure which 
occurs at irregularities of the surface, and 
especially at the edges of crystals. This 
objection has been raised by Mees, and 
has been considered by Toy, who has 
shown conclusively tliat the phenomenon 
in question does not play a part. Moreover, 
it would be absurd to assume that the 
change due to exposure is localised in the 
grain and yet that the local action of the 
developer was not at the points where 
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the change had taken plaoe^ for -if this 
were so there is no reason why exposed 
grains should act differently from unexposed 
grains. Again, the number of centres 
increases with the exposure and it is difficult 
to avoid the conclusion that their localisa- 
tion agrees with that of the sensitive material 
which is the precursor of the latent image. 

Painstaking and exacting measurements 
by both Svedberg and Toy have shown 
that these centres are distributed among 
the grains entirely haphazard, according 
to the law of cheuice. This law states that 
the chance {Pf) of the distribution of N 
centres between a grains resulting in any 
one grain having r centres is 

Pr = {NlaYe-^^ln 

and this equation has been found to corres- 
pond with the results obtained by direct' 
coimting of the centres. 

Different views are held at present as 
to how these centres are formed, and Toy 
has summarised them as follow's ; — 

(1) . The centres are formed in homo- 
geneous grains entirely by light w’hich is 
incident at points on the plate in finite 
discrete quantities. 

(2) . The centres are pre-existent in the 
grains before exposure as a chemically 
different substance, the function of the light 
being to change their condition in such a 
w^ay that they become capable of acting 
as reaction centres. The’ light is considered 
as acting equally on all grains. 

(3) . A combination of (1) and (2), that is, 
heterogeneous radiation is incident on 
grains containing specially light-sensitive 
points. 

These various views may be considered 
separately. 

(1). This view has been developed by 
Silberstein, of the Kodak laboratories, 
and investigated experimentally by other 
workers there. Mees states the matter 
simply, as follow's : — “ If w'e had no prior 
knowledge of the w'ave theory of liglit, 
it is clear that the simplest explanation 
of the sensitiveness of different grains would 
be that, instead of a continuous flow' of 
light in the form of waves on to a sensitive 
plate, the light was falling upon it as a 
rain of projectiles and that- these projectiles 
made developable any grains that they hit, 
the grains tliat they missed not being develop- 
able but being hit la^r if they continued 
to be exposed to the relation, Jf^aturally, 
the bigger the grains tlte.more likely they 


cure to be hit, so that a calculation, baaed 
on the probability theory, can be made of 
the relation between the size .and the 
percentage niimber of grains which will 
become developable after a given exposure.’*' 
Silborstein suggested that these projectiles 
are discrete light quanta and called them 

light darts ”, each one being imagined to 
consist of a long train of waves of very 
small dianieter travelling with the velo- 
city of light. 

In the above assumptions there is nothing 
relative to the occurrence of centi*e8 in the 
grains. The only postulates are the “ light 
darts ”, the area, or rather the projected 
area of the grains, and a haphazard hitting 
of this area by the light darts. From these 
[K>stulates Silborstein developed the equation 

k/N = I— 

wh'^r.' n is the projected area of the grain,, 
k the number of grains hit, N the total 
number of grains per unit area, and n the 
number of light quanta impinging on unit 
area. This equation indicates that the 
chance of a grain becoming developable 
increases very much with the size, a result 
which had been previously obtained by 
Svedberg. 

Trivolli and Righter have submitted 
this equation to the test of exjjerirnent and 
claim to have verified it. I’nfortunately 
the test was not made on single grains,, 
but on clumps of grains, the numlier of 
grains varying in the different clumps and 
hence the projected area varying. For 
the particular emulsion used it was proved 
that each clump acts as a single grain as 
far as developability is concerned. The 
reason for using clumps was that thereby 
a much bigger variation in the area could 
be obtained. The results of three of their 
ex'periments are shown in (Fig. 18) by the- 
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marked points, the theoretical curves being 
the continuous lines. It will be seen that 
only in one case is the agreement fairly 
good. There is certainly room for doubt 
whether these experiments really support 
the theory. Toy has tested the equation 
for sets of equal-sized grains and found 
that it breaks down completely. 

If it were true that the grains were really 
subjected to bombardment by discrete 
light darts, the centres already mentioned 
would represent their points of impact. 
In that case, however, the centres would 
be distributed, on the average, equally over 
tlie projected area of spherical grains and 
not equally over the surface, and in the 
case of flat plates the distribution would 
be equal over the surface and not con- 
centrated at the edges. The actual topo- 
graphical distribution of the centres has 
already been mentioned ; it is not in accord- 
ance with the demands of the light dart 
theory as given in (1). 

(3). It will be convenient to deal with 
(3) before (2). 

Work carried out by Leimbach, and the 
results of some preliminary experiments 
done in the Kodak laboratories, indicate 
that for high speed emulsions several 
hundred quanta of light are necessary 
per grain in order to make the grain develop- 
able. This would make a simple light 
<lart hypothesis insufficient, and consequent- 
ly (quoting Mees) “we are thrown back 
on the idea of differen tial sensi ti veness among 
the grains, or of spots of limited area on the 
grains, so that of the himdreds of quanta 
striking a grain only one may be considered 
to be operative, the rest falling upon the 
insensitive portion of the grain.” This 
modification of the original thesis thus 
admits the possibility of heterogeneity 
in the grain and, therefore, of “ centres.” 
Its mathematical consequences, in con- 
junction with the idea of “ light darts ”, 
have been worked out by Silberstein. 
A crucial test, however, may be applied 
as follows : — A plate is exposed to a beam 
of monochromatic blue light for a given 
time and the percentage of grains changed, 
that is, made developable is ascertained. 
A similar experiment is done with a beam 
of monochromatic violet light, using the 
same intensity, as measured by the thermo- 
pile, and the same time of exposure. Since 
the frequency of violet light is greater than 
that of blue, the number of quanta received by 
the plate for equal times of exposureand equal 


incident intensity will be more for the blue 
than for the violet ; that is, under proper 
conditions blue light should cause a greater 
percentage of grains to be changed than 
will violet light. Toy has shown, however,, 
that the opposite is the case, so that the 
assumption of light darts does not predict 
results which are in accordance w'ith experi- 
ment. Thus, at present, both (3) and (1> 
seem to be ruled out of court. 

(2) has now to be considered. la 
there any chemical evidence for an hetero- 
geneity of the grain which would indicate 
the presence of sensitive spots which are 
pre-existent to light action? 

It has already been mentioned that a 
solution of sodium arsenite acts on the 
plate in a way similar to light, that is, it 
makes it developable. Clark, w'orking in 
the laboratories of the British Photo- 
graphical Research Association, has showm 
that when a plate which has been imTnersed 
in this solution for a suitable time is partially 
develo)3ed, the centres from w'hich develop- 
ment starts are not only distributed amongst 
the grains according to the same law of 
chance as holds when the exiK)siii‘e is to 
light, but that they have exactly the same 
topographical tlistribution, that is, both 
the light €md the sodium arsenite appear 
to act on the same points in the gmins. 
Further chemical investigation indicated 
that the substance forming the centres 
could net \ye silver bromide. Now’ if the 
sensitivity of the grains is chiefly due to 
this substance, it follows that if it is removed 
the sensitivity will be reduced to that of 
pure silver bromide. Naturally this can 
be best tested on high speed emulsions,, 
and to apply the test, Clark made use of 
the well-known fact that the latent image^ 
that is, the product of light action, can be 
removed by chromic acid. Two pieces,. 
A and B, of a highly sensitive ])late w^ere 
taken. A w’as exposed to an intensity’ 
such that, if developed, all the gtaina 
would be changed, that is, all the specially 
sensitive iH)inta would be affected. A and 
B were then placed together in a solution, 
of chromic acid, without developing A.. 
After being thoroughly wash-d and ^ied 
A and B were exposed together in the ordin- 
ary sensitometric apparatus useef for measur- 
ing the sensitivities of plates, and it was. 
foimd that B was always moi*e sensitive* 
than A. The plate sensitiveness w^as not 
reduced to zero, but to the same constant 
value for all plates, which probablj’ corres*- 
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ponds with that of the silver halide itself. 
Two examples of the results obtained are 
^ven below.. 

1. (o) Sensitiveness of the untreated 

plate =216 

(b) Sensitiveness after treatment with 
N/20 chromic acid for 7 minutes 

=•-68 

(c) Sensitiveness after treatment with 

N/20 chromic acid for 7 minutes 
after a preliminary exposure of 8 
seconds =6. 

2. Using N/60 chromic acid instead of 

N/2(), the respective sensitivities were : 
(a) = 2ir), (6) = 106, *(c) = 6. 

It is known that the sensitiveness of a 
plate is rediiped by merely bathing it in 
chromic acid without preliminary exposure, 
but even bathing it for one hour will not 
reduce it to the low value obtained in the 
above exy3eriments after a preliminary 
exiK)suro. 'rhis is illustrated in (Fig. 19). 


is only slowly reduced by immersion in 
chromic acid. It follows that the product 
of the action of light (and of fogging agents) 
on the plate is much more readily attacked 
by chromic acid than is the sensitivity- 
giving material itself, although this latter 
is slowly attacked. 

From the above there seems to be no 
doubt aboiit the validity of (2), that is, 
that ^he extreme light sensitiveness of the 
silver halide of the photographic emulsion 
is primarily due to the presence, of minute 
traces of some other substance. The ques- 
tion has still to be answered as to what 
this substance is. Clark has endeavoured 
to find an answer by the application of the 
results of Fajans’ work to a cohsideration 
of the fogging action of hydrogen peroxide 
and ozone. On the assumption that the 
sensitive substance consists of OH-body 
he was able to give a better general explana- 
tion than has previously been put forward 
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Increase in the preliminary exposure., past 
a certain minimum value, for a given time 
of immersion in chromic acid, does not 
Jbring about a corresponding decrease in 

. aenaitivity. 

? Similarly Clark has found that treatment 
mth. chromic acid solution readily and 
oompletefy removes the “latent image” 
formed by the aciion of sodium' ar^nite, 
whereas the seiifstivity to sodium amnite 


of the apparently very contradictoiy observa- 
tions 'made in this connexion. Fajans 
and Frankenburger showed, as already 
stated, that the OH-body behaves in such 
a way that it seems as if an electron is 
readily transferred from the OH-ion to 
the Ag-ion, with the formation of silver 
nuclei, that is, the hydroxide body behaves 
as if it were silver hydroxide. Now it is 
well known that silver oxide readily reacts 
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with hydrogen peroxide and ozone, giving 
silver, and presumably silver hydroxide 
would act in the same way. Thus the 
action of the peroxide on the plate would 
give silver nuclei which would act as develop- 
ment centres and give rise to fogging. 

The explanation of sensitivity cannot, 
however, be as simple as this, since the 
phenomena observed are very various and 
extremely complicated. For example 
one is immediately met by difficulties when 
an attempt is made to apply the hydroxide 
body theory to Clark’s results with chromic 
acid. It would be expected that the OH- 
body would be destroyed more reariily by 
the chromic acid than the silver nuclei 
formed from it on exposurr*, whereas the 
opposite is the case. At present, however, 
our exact knowledge of the effect of adsorp- 
tion on chemical reactions is so limited 
that it is not necessary further to discuss 
the matter. 

So far mention has only been made of 
sensitive centres on the surface of the grain. 
In addition to these, however, there seem 
to be internal nuclei present in the grain. 
The evidence for this is given by Luppo- 
Cramer’s work on . “ Keimblosalegung ” 
or “ nucleus exposure ”, which may be 
illustrated briefly as follows. The surface 
latent image on two equally -exposed lantern 
plates was removed by treatment vnth 
a chromic-sulphuric acid mixture (cf. 
Clark’s experiments) ; after washing out 
thoroughly the chromic acid, one of the two 
plates was bathed for 30 seconds in a one 
.per cent, solution of potassium iodide and 
then developed in the same physical developer 
as the other. The plate treated with iodide 
showed, after three minutes, the whole of 
the scale in a Chapman Jones seiisitometer, 
whilst the control plate gave no imago after 
30 minutes. An explanation of this is 
that when the silver bromide grain is trans- 
formed into the iodide it is broken up into 
a number of finer particles — this has been 
»confinned by Renwick and by Sheppard, 
Wightman and Trivelli — and that thereby 
internal ' nuclei of silver are laid bare and 
initiate the process of development. Liippo- 
« Cramer, in his book on Kolloidchemie 
und Photographie ” gives (in explanation to 
the effect that the adsorption compound 
of silver with silver iodide is less stable than 
that with silver bromide, and that therefore 
the nuclei are rendered more active. This 
is in accordance with the known siUbbiUtiM 
of the photohalideB, whereas with 'silver 


ions the adsorption increases in the seriea 
AgCl — > AgBr — >• Agl. Whatever the 
explanation may be, by transformation 
into iodide the grain is apparently opened' 
up in such a way that nuclei are laid bare 
to the action of the developer. 

These experiments show that after expo- 
sure to light there are present internal 
nuclei from which, after being laid bare» 
development can proceed. They do not 
show whether the nuclei, or seinitivv centres 
from w’hich the nuclei are formed on, expo- 
sure, are pre -existent in the nnexposed 
grain. Some recent experiments of Sheppard, 
Wightman and Trivelli contribute something 
towards the solution of this problem. 
Single layer plates were treated with v^arious 
reagents, washed, dried, exposed and chemi- 
cally developed. When the pre -treatment 
was with potassium iodide, or with chromic 
acid followed by potassium iodide, the 
sensitivity was reduced to about 1/5 12th, 
part of the original value ; treatment with 
chromic acid alone to remov'^e the surface* 
sensitivity, gave a reduction to about the 
l/32nd part of the original si)eedt When,, 
however, the treatment was with chromic 
acid, then with potassium iodide, and 
again with chromic acid, the sensitivity was 
destroyed to such an extent that 10,000 
times the normal ex^wsure would not give 
a developable image. Thus, opening up 
the grain with potassium iodide, after the 
external centres had been remov'ed with 
chromic acid, laid bare sensitive centrea 
which, on exix)sure, gave rise to a latent 
image, since development took ])lace. 
Further treatment with chromic acid, how- 
ever, removed these sensitiv'e c. nit res, and 
exposure did not recreate them or give rise 
to nuclei. 

These experiments do not show what is 
the nature of these internal sensitive centres- 
in unexposed grains, but simply indicate 
their existence. They may he similar to 
the surface centres, but do not come into 
play during the process of ordinary develop- 
ment, being imbedded in the grain. They 
may, on the other hand, consist of silver 
nuclei formed by incipient' reduction of 
the silver bromide by the gelatin, the 
nuclei acting as a catalyst to photochemical 
decomposition during exposure^ Further 
experiments are neceasai^, but vdth ' the 
present evidence there doOs not seem to be 
.any need for ascribing a different nature 
to the internal and superficial sensitiver. 
centres. 
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Th^ foregoing will, I think, indioate the 
difficulty of the questions of the latent 
image and of sensitive centres. This 
difficulty is further enhanced by the fact 
that the only method of showing the presence 
of the latent image and centres depends 
on the use of developers, which, of 
themselves, act in different ways. Ques- 
tions of adsorption, etc,, of the developer 
arise, but these cannot be entered into here. 

Supposing that the nature of the sensitive 
centres and of the latent image were definitely 
settled, it would still be necessary to know 
the energy changes involved, that is, the 
amount of light energy absorbed by a single 
grain in order that a centre may be produced. 
Very little work has been done in this 
connection; the “print -out” effect has 
been studied to some extent, but the energy* 
there involved is of quite a different order 
from that required for the formation of 
the latent image. The main difficulty lies 
in the measurement of the amount of 
energy absorbed by the grain. There 
remains, however, the possibility of measui*- 
ing the relative amounts of energy absorbed 
when exix>sure is made to equal incident 
intensities of monochromatic light, as 
measured by a thermopile, and some 
preliminary experiments in this direct- 
tion have l)een made by Toy. Slade and 


Toy have measured the absorption of fused 
silver bromide for the blue, violet and ultra- 
violet lines of the mercury vapour lamp, 
with wave lengths 4358, 4062 and 3650 

o 

A.U. and found the ratios, neglecting 
reflection, to be 1 : 3.3 : 12.2. Now Wilsey 
has shown that the crystal structure of the 
salt which has been fused and allowed to 
solidify is .the same as that of the grains 
in an emulsion, and therefore if the small 
size of the grains does not introduce any 
appreciable error, the greatest effeci. 
should be obtained with the ultra-violet 
€uid the^ least with the blue. Actually, the 
ratio of the number of centres produced 
was found to bo 1 : 3 : 10.9. 

If the absorbed energy is calculated, not 
in the same units for all wave lengths, 
but in terms of quanta, the theoretical 
ratio is 1 : 3.1 : 10.2, which is in very 
good agreement >\'ith the experimental value. 

These results are shown in Fig. 20. which 
at the same time shews the curve which should 
be obtained if the “ light dart ” theory were 
true. Toy suggests that since they have 
been obtained on the assumption that silver 
bromide is the absorbing material, they 
indicate that this is the sul)Stance actually 
involved in the formation of the latent 
image. The function of the tracers of 
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ioreigii matter, that is, of the adsorbed 
material, will then be to accelerate cataly- 
tically the photo -decomposition of the silver 
bromide. This would, of course, be in 
agreement with the ideas of Fajcuis. Much 
further experiment, however, is necessary. 


Figs. 2, 3, 4 and 7, in Dr. Slater Price's course 
of lectures have been leproduced, by kind 
permission of H.M. Stationery Office, from the 
Descriptive Bibliography of Gelatin, published as 
Appendix 1. one of the First Report of the Adhesives 
Research Committee. The Society is also in- 
debted to the British Journal of Photography 
for Figs. 8, 9, 11, 12 and 13 ; to Bcienct Progress, 
published by Mr. John Murray, for Figs. IG, 17 and 
18 ; and to the Faraday Society for Figs. 10 and 20. 


NOTES ON BOOKS. 

Origin and History of all tub PnARMACoPEiAL 
Vegetable Drugs, Chemicals and Pre- 
parations, with Bibliography. Volume I, 
Vegetable Drugs. By John Uri Lloyd. 
Prepared under the auspices of and published 
by the American Drug Manufacturers’ Associa- 
tion, Washington, D.C, Cincinnati : The Oaxton 
Press. 

The present volume is the first of the 
latest revision of a work which in its various 
stages has been recognised as one of inc^reasing 
national importance in the United States. 

It would seem that the mantle of our great 
pharmacologist. Dr. Pereira, has fallen on Dr. 
Uri Lloyd, a like spirit of the enthusiast and the 
zealot characterising both ; thus the book becomes 
delightful to read and so technically important 
that no pharmacist, medical practitioner, general 
import merchant, or wide-viewed student, can 
afford to ignore it. 

Only vegetable drugs are considered in Dr. 
Uri IJoyd’s volume ; chemical products coming 
under study in a second volume written jointly 
by Dr. Waldbott and Professor Heyroth. 

The photographic illustrations, by Mrs. John 
Uri Lloyd and others, are 63 in number, and are 
printed on enamel paper as 28 inset plates ; the 
first of these coming under the first cover, and so 
being anterior to the title page. The first photo- 
graph shows the two Ionic columns partly im- 
bedded in the tangle where wild poppies and 
liquorice now grow : this being all that is now to 
be seen of the eighty columns which once graced 
the temple of Rhea or Cybele, the reputed mother 
of the Greek gods, and whose chariot we are told 
was drawn by four lions : indeed, all that now 
u to be seen of the richest city of old time, the 
renowned Sardis, the seat of the vast empire of 
Croesus. In our 'author’s note opposite this 
photograph, he concludes by asking what flowers 
of the field may one day trail over the buried 
glories of present time civilisation. 


The East, which has given us the namihl'and 
materials of so many vegetable drugs, comes to 
sight in the plate opposite p. 162 : one photograph 
showing Turks digging liquorice root in the valley 
of the Meander, an old Roman road stretching 
across the background ; and the other photograph 
showing the liquorice diggers at lunch, with the 
liquorice tangle as a background. Turning over 
a leaf we find two more views showing the valley 
of the Meander, so noted for wild liquorice ; one 
of these photographs, includes the picturesque 
rock of Niobe on which is sculptured a prehistoric 
figure of the sorrowing mother. Rhubarb (p. 267) 
is an example of a Galenical originally from the 
Far East (China) as is more or less recognised by 
its name Rheum barbarum,*^ although by shifts 
and changes of meaning this term drifted to rhubarb 
from the Levant, and on p. 270 one may read the 
romance of rhubarb and the high prices arising 
from land transit over the breadth of Asia ; for 
example, more than four times the price of saffron 
(in France, 1642). 

Obviously, wo cannot trace the general drift of 
sources from the Far East to the New World and 
the return gift of Now World drugs to the East, 
as exemplified by the romantic story of Peruvian 
bark from its first use to the time of its cultivation 
in British India, pp. 62^63. Next following is a 
remarkably full and well-illustrated account of 
the uses and abuses of coca (the divine plant of 
the Incas), pp. 84-103, with three plates. In 
reading this account one cannot help feeling regret 
that humanity is so often deprived of the desirable 
and useful, by reason of misuse by the degenerate. 

Scammony (p. 297) and Jalap (p. 176), give us 
an example of partly similar drugs : one from the 
East and the other from the West. Pharmacologists 
of antiquity, as Theophrastus and Dioscorides, 
also middle age writers, fully recognise the value 
of scammony as a drug, and the eminent Mynsicht, 
to whom the discovery of tartar emetic is generally 
attributed (see Watts’s Dictionary of Chemistry, 
Ist ed., Vol. V, 1868, p. 648), after a general 
note on the merits of scammony, gives details 
as to the preparation of Magisteriutn scammonii, 
a precipitated resin of scammony and perhaps the 
earliest example of the isolation of the active 
principle of a vegetable drug. Details are given by 
Mynsicht in a late (third) edition of his Armamen- 
tarium Medico-Chymieum, a volume of 630 pages 
(of which 40 pages consist of index matter), 
published at Venice in 1696, but the West has given 
us in abundance and at a low price the active 
pmciple isolated by Mynsicht, it being a chief 
constituent of some kinds of jalap, especially of 
the so-called spurious jalap {Ipomoea simuUtns). 
Mynsioht’s volume represents the views and 
practice of the Paracelsian School, or Spagyrists, 
as they termed Hiemselves ; and not only {diarmacy, 
but also chemiitry owes much to this school, so 
tiiat a faesimik reprodnotion of the text of 
Mynsioht’s representative volume would probably 
be of use to those interested in the ^torica) 
or the technical aspect. Owing to peculiarities 
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in .the text neither a reprint nor a translation 
would have the value of a fac-simile. 

To letum to Dr. Uri Lloyd's book, now under 
notice, the style is so good, so clear, pleasant and 
non-pedantic, with illustrations so telling and 
attractive as to make it eminently suitable for a 
reading book in schools. 


Tutenao and Paktono : with notes on other 
alloys in domestic use during the eighteenth 
century. By Alfred Bonnin. Oxford 
University Prere, Humphrey Milford. 

This edition de luxe, in quarto, on Abbey Mills 
paper and with 29 plates at the end, is a remarkable 
and comprehensive study of the white Chinese 
alloys, their constituents, their uses, their history, 
and of the early attempts to manufacture them in 
Great Britain. 

On page 46 our author points out that the general 
term in English should be ''nickel brass,’* not 
bronze, the modem use of the term bronze in- 
dicating the presence of tin ; or as we should prefer 
to define the matter, the presence of tin that 
functions as an effective or leading constituent ; 
traces being left out of consideration. 

Mr. Bonnin has exercised remarkable industry 
and skill in searching out historical details relating 
to nickel brass, its constituents and its part> 
parallels in industrial and artistic metallurgy. 

The central area or display field of this delightful 
work is the latter half of the eighteenth century 
when British manufacturers made many articles 
of domestic use with the white alloys for which China 
'taslong been celebrated, and the white Bactrian 
coins mentioned in Mr. White’s recent booklet on 
nickel (see Journal for April 27th, 1923, p. 413) 
rather suggest that the export of nickel brass from 
China has been carried on for considerably over 
two thousand years. Unfortunately, we have 
scarcely any records of the Bactrian industries, 
but it seems reasonable to conjecture that the 
Bactrian coins mentioned in Mr. White’s book 
and commented upon in our columns, were made 
of alloy import>ed from China and consisting mainly 
of copper, four-fifths ; nickel, one-fifth. 

On page 41 of Mr. Bonnin’s book we find an 
interesting account of Mr. Thomason’s experiments 
at Birmingham, in 1823, on the imitation of the 
Chinese white alloy ; the nickel addition to impure 
copper (copper to which iron had been purposely 
added) being in the form of the erode nickel of 
that time ; a product very different from the almost 
chemically pure nickel of our time as prepared 
by the Mond process. 

This alloy did not prove in all respects satis- 
factory, especially in respect to soldering, so active 
experimenting was discontinued, and some six 
years later a similar alloy was introduced into 
Great Briffain from Germany; hence the term 
** German sflver.” 

Thire is a temptations^ linger over all the 
interesting quotations reiati^to the white brasses 
or nickel hresses, which Mr. Bonnin onUs from our 


ohemioal sources of the past two centuries, but 
this is impracticable, and perhaps we may conclude 
with a note of sadness which often arises in the 
mind of the modem disciple of Vulcan (the 
metallurgical chemist), when he finds matters 
of keen interest to himself in an Edition de luxe. 
He feels he requires three copies ; one for careful 
preservation, another for his laboratory bench 
with a pencil on the open book, and still another 
which he can cut into slips for insertion into 
other books. If the purely technical matter and 
references to authorities of works like the present 
could bo purchased in cheap pamphlet form, our 
modem chemist, the Tubal-cain or Vulcan of 
our day, would not feel this slight tinge of sadness 
in rea^ng a delightful book. 


WAX FLOWER MAKING IN VICTORIAN 
TIMES. 

BY MARY SCOTr. 

Of the many ways in which the 20th Century 
misunderstands the 19th, the present-day con- 
tempt for the gentle art of Wax-fiower making 
is a notable (if minor) instance, and suggests 
how very active the historical imagination needs 
to be, if we are to comprehend aright the more 
distant past, when there is so much gross incompre- 
hension of conditions obtaining a mere generation 
or two ago. Alma^t without exception, in conversa- 
tion or in cold print, it is taken for granted that 
Wax-flowers touched the high water mark — or 
low water mark — of Fariy Victorian futility. Prob- 
ably this disdain for an originally dainty art is 
due in part to the fragility of the material used 
(fine sheet-wax), and the consequent dilapidation 
of such flotsam and jetsam as may have lingered 
on to comparatively recent times, lurking in odd 
comers of a sea-side lodging or a country inii in 
ever dustier disrepute. 

In reality, not only did the pro(;e.sso8 of Wax- 
flower making require considerable artistic ability, 
but botanical accuracy was a sine qua non ; the 
correct reproduction of the character of the anthers 
for instance, as well as of such hidden details 
as the modelling of the base of a pistil, being 
matters of course. Actual flowers and leaves 
were carefully studied and the impress of the 
veining was transferred, when possible, from the 
living leaf to its waxen double. In schools where 
girls in the advanced classes were taught Wax- 
flower making, the subject was definitely connected 
in the curriculum with precise and accurate (though 
perhaps limited) botanical instruction, and the 
seeds of Nature lore were sown more than 
half a century before Nature study was boomed 
as the latest advance in education. It is well 
to remember facts like these before echoing the 
cheap and wholesale accusations of " artificiality ’* 
with which it is the fashion to label the Victorian 
era. There was certainly no element of pretence 
or deceptive intention in the making of Wax- 
flowers ; they were wrought in all sincerity ap 
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faithful representations of floral nature and symbols 
of its beauty. 

' A further count in the indictment of the Wax- 
flower- maker^s art lies in the too frequent combina- 
tion of incongruous varieties — in season or out 
of season. It was a day of individualism, and 
it was each separate, individual blossom that 
was valued for its intrinsic colour or form — “ mas- 
sing** in decoration being an unknown canon of 
taste at that date. It may be argued indeed, 
and not without plausibility, that Nature herself 
uses a mixed fialette much more often than she 
indulges in the complete “ colour scheme ** of 
a field of buttercups or a woodland drift of blue-bells 
It was some time in the later sixties that the 
writer, as a child, was presented with a certain 
finely japanned Wax-flower maker*s box, its parti- 
tions filled with fascinating sheets of sweet smell- 
ing wax, white and coloured, and all the various 
implements formerly owned by the giver It was 
a breathless moment when eager fingers were 
first instructed in all the delicate processes and a 
“ garden pea ’* winged in purple and pink reality, 
at length emerged ! It may be noticed in passing 
that the paper patterns, (cut from the actual 
petals) in the old box are on a distinctly smaller 
scale than the. flowers of the present time, and this 
same pea- blossom, life size in its own day, would 
be deemed a very poor and feeble bloom now 
It is the easy possibility of flowers in profusion 
all the year round that has long ago killed the desire 
of having them always with us in efligy. But if 
we **think back** to the conditions of life before 
say, 1860, when Wax-flowers flourished in their 
fragile prime, we may in a measure realise the value 
that any even passable representation of living 
flowers must have had in a world bereft of them 
for six months in every twelve. In the days of 
that old iniquity the window-tax,, only the rich 
might, in orangeries or pineries, keep a few special 
plants alive from season to season. But the older 
orangeries were little more than long stone galleries 
with large south windows and solid walls and roofs 
with flues in the walls for heating purposes. No 
conservatories : no greenhouses as we now know 
them : no florists* shops : no yearly influx of 
bulbs from Holland. Some few horticultural 
and nursery gardens there were, which would 
supply for perhaps 6/- the meagre half-handful 
of mixed blooms that, with fruit in addition, was 
(at least in the provinces) deemed suflicient decora- 
tion for the formal dinner party as late as the six- 
ties and earlier seventies. On less important 
occasions, carefully polished apples and oranges, 
and other dessert fruits, decked with bay, laurel, 
or hoUy leaves (if one grew bay, laurel or holly) 
sufficed, while the ordinary daily dinner- table 
of our great grandmothers* young days was chastely 
furnished forth with its central cruet alone. The 
ceremonial silver and gilt epetgnes of the 
period were usually devised for the lower tiers to 
hold fruit, terminating in a tall, narrow vase 
for a few precious blooms at the summit of all. 

It was, of course, mainly due to Sir Joseph 


Paxton that all this was changed — and rapidly 
changed — when once the great Exhibition of 1851 
with its “ Crystal ** Palace had familiarised people 
with glass-building and its possibilities. The 
remainder of the century saw the rise of glass in 
all its garden uses . but with the advent of the 
20th century professionalism had already stepped 
in, florists had multiplied, and private people 
began to realise that it was both easier and cheaper 
to buy forced flowers than to grow them In 
addition to this, the pre-war tendency was increas- 
ingly in favour of house tenancy rather than owner- 
ship, and although since the war this condition 
has been reversed, the adding of glass-houses to 
the white man*s other burdens is hardly likely 
to take place on any considerable scale in present 
circumstances. In the future we seem likely to 
depend more and more on the florists for winter 
flowers, using our summer gardens to grow our 
own favourites or to follow the cult of the 
moment. 

In the winters of the writer’s earliest recollections 
hyacinths were sometimes grown in water in special 
glasses, but in no great number or variety. In 
the summer things were better ; but even in summer 
no gardenless folk had, or could obtain, cultivated 
flowers save by grace of friendship, and to those 
who had gardens, the earliest snowdrop and the 
first rosebud had an intensity of welcome and 
brought an intensityof delight, that is to-day quite 
unimaginable. Possibly in this fact lies some 
explanation of the undue fondness of our forebears 
for * 'natural *' leafage in woodwork and ironwork, 
and even some atonement for their reckless indulg- 
ence m elaborately fioral carpets and Berlin wool- 
work roses. However this may be, if we can 
conjure up the formal rooms carpeted all over ; 
the good but massive furniture ; heavy hangings ; 
large and few pictures ; and biea<}th of simple 
colouring unrelieved by any lighter touches, 
and at night time indifferently illuminated by 
gas or candles — ^then it becomes perhaps more 
possible to grasp the fact that they (our great- 
grandmothers aforesaid) were not entirely given 
over to idle folly, when they fashioned with delicate , 
loving touches , their marvellously accurate repre- 
sentations of the flowers they loved so well but 
could enjoy so briefly. They even loved them 
enough to prefer having them in wax and under 
glass shades, to foregoing them altogether. In the 
same spirit, exiles under tropic suns have been 
known to cherish a forlorn English daisy .in s 
flower-pot ! 

(N.B. — ^The Wax^flower making box referred 
to above is now in the iSouth Kensington Museum.) 


MATCH PRODUCTION IN LATVIA. 

The manufacture of matches in Lat\la assumed 
considerable importance during 1823 as an export 
industry. At present there are six match factories 
operating in the country, producing an aggregate 
of 1,000,000 boxes of matches daily. Of this 
output 75 per cent, is exported, principally to the 
British market. Four of these plants ate of major 



766 


JOURNAL OF IHB ROYAL SOCIETY OF ARTR 


SepteinJbBT 109%, 


importance, emidoying approximately 760 men and 
producing close to capacity. The smallest is the 
only one utilising modem match-making machinery, 
so that the industry is still charaoterised by old 
equipment and methods. Movements axe afoot, 
however, to modernise the industiy. 

From a report by the Secretary to the United 
States Trade Commissioner at Riga, it appears 
that the daily outjmt of match splints for export 
from the six factories in operation reaches about 
125,000,000, practically all of which is exported 
chiefly to England, Holland, Belgium, and Switzer- 
land: With the expansion of the match-making 
industry in Latvia it is probable that the Govern- 
ment will protect it by planting uncultivated 
forest land with aspen timber — ^vigorously preserv- 
ing present stands — and by prohibiting the export 
of match wood. 


PRODUCTION OF ABACA IN THE 
PHILIPPINES. 

The production and exportation of abaca, or 
manila hemp, were considerably greater in 1923 
than in the previous year. There is no basis for 
an accurate estimate of the consumption of this 
product in the Philippine Islands, but the Manila 
Chamber of Commerce places the output of the 
local rope factories at approximately 24,000 bales, 
or about 3,000 metric tons. The method of esti- 
mate, however, is arbitrary, and it is possible that 
there is a considerable variation between this 
flgure and the actual amount consumed. 

According to a report by the United States 
Trade Commissioner at Manila, the rope factories 
are turning out a fairly large amount of cordage, 
but they are, for the most part, unwilling to give 
their production figures. The exports of rope, 
which totalled 2,631 metric tons in 1922 and 3,160 
in 1923, consisted chiefly of cordage manufactured 
from maguey. 

The best indication of the activity of the industry, 
and by far the most important phase of the trade, is 
the exportation of manila hemp, which amounted to 
190,441 metric tons, valued at 49,903,150 pesos 
(peso at par = 2s. Id.) in 1923, as compared with 
172,026 tons, valued at 39,081,828 pesos, during 
the previous year, and 100,401 tons, with a value 
of 25,969,385 pesos, in 1921. 

In the Manila market abaca is roughly classified 
into three main groups : US (United States) grades, 
UK (United Kingdom) grades, and those which 
are used both in the United States and the United 
Kixigdom. The grades predominating in the 
United States, generally called United States 
grades, are A, B, C, D, E, F, and 1, and those 
exported both to the United States and England 
are Si, 82, S3, G, H, and Jl. Giades A, B, C, £>, . 
and E are used in the United States for making 
the higher-grade rope, such as . is required for 
yachts, the United States Navy, and other purposes 
for which a specially good quality is needed.' F 
an^ I are the staple grades in the United States 
for the rope used in the ni^hant marine. Other 
wpe grades are D, E, and F, St, S2, Jl, S3, and 
H, all of udiicb are used in vtkiym^ proportions in 


order to level the quality and colour for the various 
grades of rope manufactured. The grades used 
in the United States for making binder twine are 
SI, S2, Jl, G, S3, H, and sometimes I. Grades 
G, S3, and H, while of good quality, are of a more 
or less dark colour, and a considerable portion of 
these lower grades is made up into yams which 
are tarred. Colour, therefore, is not a selling 
factor. In the customs returns, grades Jl and J2 
are returned qnder the general name of *1. 

The following table shows the exports of the 
principal classes of abaca to the United States for 
the years 1920 to 1922 : — 


Grades 

1920 ! 

1921 

1922 


Kilos 

Kilos 

Kilos 

A 

52,626 ! 

25,564 

84,884 

B 

164,047 , 

83,238 

215,053 

C 

884,490 ; 

271,724 

802,647 

D 

2,448,107 ! 

994,043 

2,129,639 

E 

7,290,710 1 

3,386,788 

5,103,268 

F 

14,297,484 ! 

g,082,4CO 

17,126,982 

I 

17,704,800 1 

9,689,631 

22,895,871 

SI .... 

2,262,607 

1,333,893 

4,167,202 

S2 .... 

3,543,999 , 

l,350„‘i24 

6,014,115 

S3 .... 

1,493,588 i 

836,169 i 

i 2,757,461 

G 

2,520,682 

1,150,392 

6,448,274 

H .... 

1,324,990 1 

565,457 i 

1,761,895* 

J 

11,094,808 1 

5,452,417 

11,886,703 

K .... 

411,381 

122,706 

415,049 

L 

648,316 

39,216 

' 227,323 

M .... 

133,459 

56,925 

' 2,657 

DL .... 

1,771 

— 

2,657 

DM .... 

— 

i 

1 1,898 

Allothers 

773,814 

112,461 ' 

! 601,369 

Total 

67,041,769 

34,558,387 ! 

83,544,027 


GENERAL NOTE. 

Motor Transport in Bvujaria. — There arc* 
approximately 4,000 miles of roads in Bulgaria,, 
and even before the war the best of them were no- 
better' than the average English second-class road. 
Now, owing to lack of labour and capital, all roads- 
in Bulgaria, judged from English standards, are 
bad. According to the report of the Secretaiy in 
charge of Commercial Affairs at the British Lega- 
tion, Sofia, the usual method of transport is the* 
ox-cart, but since the war motor transport haa 
made a small but steady headway, and there are- 
now some 900 touring cars and 400 lorries in the 
country. There is a demand for a cheap touring cat,, 
capable of holding six people, and which shall be- 
strong enough to stand the road conditions. At 
present, there are not more than half a dozen 
British cars in Bulgaria. As, however, old motor- 
stock which came into private ovmership on the* 
conclusion of the war becomes worn out, there will 
be a steady demand for replacements, and British* 
firms which could compete in price with populair 
Continental makes would find an opening in tho- 
country. 
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CANTOR LECTURES. 

A STUDY OF THE DESTRUCTIVE 
DISTILLATION OF COAL. 

By Edwabo Victor Evans, O.B.E., F.J.C., 

Chief Chemist and Produt’tta Manager, Siiith 
MH;ropolitan Qos Company. 

Lecture I. — Delivered February 25th, 1924. 

It is with considerable temerity that the 
author addresses you on the subject of the 
destructive distillation of coal, and his 
ability to do so may be open to just criticism 
in view of the fact that his first-hand 
experience in these matters is confined to 
the carbonisation* of coal in horizontal 
retorts, and does not comprise the working 
of vertical retorts and the manufacture of 
water gas. It is proposed, however, to deal 
mainly with the principles underlying the 
process of carbonisation, and it is believed 
that these do not vary so fundamentally in 
the different systems that those lectures will 
fail to render some service to the gas and 
allied industries. 

In the Cantor Lectures of 1919, Prof. 
Bone dealt in a comprehensive way with the 
general question of coal conservation, and 
the author desires, though perhaps in a less 
direct manner, to make a further contribu- 
tion to this subject mainly from the view- 
point of a chemist in the gas industry. It 
is proposed in .these lectures to regard the 
destructive distillation of coal as a true 
•chemical process, the raw material being the 
therms constituting the potential heat 
energy of the coal, while the process itself 
consists in the distribution of this energy into 
piore useful and more economic forms. 

The introduction of the therm system met 
with a cold reception at the hands l^th of the 
public and of the gas industry, but to-day 
this has given place to a quiet acknowledg- 
ment of its valuer It is not the consumer 
alone who benefits by the therm system, for 
in the industry itself the new int^retation 


of results is leading to increased efficiency. 
At first the computation of working results 
on a basis of therms per ton of coal carbonised 
rather than cu. ft. of gas of standard calorific 
value was somewhat resented, since it was 
felt that there was essentially no difference 
in the two methods of stating results. 
Fundamentally there is no difference, yet 
it is probable that the adoption of this 
system is likely to constitute a very great 
step in the appreciation of the coal conserva- 
tion problem. Though there is no intrinsic 
difference, the gas manufacturer to-day sees 
more clearly that the ship, barge or wagon 
bringing coal to his works is delivering a 
load of therms, a certain proportion of 
which may be distilled off by heat, and that 
it is his duty to distribute these therms so 
carefully between gas, tar and coke, or coke, 
tar and gas, as the case may be, that the 
process may be carried out with the 
maximum conservation of thermal energy. 

The author’s experience in the working 
up of chemical by-products has brought him 
into the closest working relationship with 
the chemical industry, and he hew observed 
that the chemical manufacturer approaches 
his task with a nmaterially different outlook 
from that of the manufacturer of gas, who, 
in the past, has not universally realised that 
he is operating what is essentially a chemical 
process. In the chemical industry few 
reactions are carried out on the large scale 
to give the full theoretical yield of product, 
but a fierce struggle exists among chemical 
manufacturers to attain the highest possible 
yield, as their power to compete in the open 
market is largely determined by the efficiency 
of the process adopted. The amoimt of 
aniline made from unit weight of benzol, 
the amount of beta-naphthol from naph- 
thalene or of anthraquinone from anthracene, 
is measured and controlled witli the gi'eatmt 
diligence. The chemical industry *caa only 
flourish if these principles of conserva- 
tion, necessitating a xnaximiQfn yield of 
products together with complete utilisation 
of by-products, are studied and developed 
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day by day. The gas engineer to-day 
realises that his task differs from that of the 
chemical manufacturer only in the fact that 
he deals in therms and that his efficiency to 
compete depends upon his ability to market 
solid, liquid and gaseous therms in the most 
economical way. Each new development 
in the knowledge of the constitution of coal 
or of its behaviour under heat — ^\^'hether it 
be derived from the University of Leeds, 
the Imperial College of Science, the Fuel 
Research Board or the gas industry itself — 
reveals the true chemical nature of the 
coal distillation process. 

Obviously the major duty of the gas 
technologist is to manufacture gas, but this 
responsibility should not cause him to 
overlook the fact that it is always possible 
to distribute the therms of the original coal 
between gas, tar and coke in a variety of 
ways. The nature of the distribution is 
determined by the type of process adopted 
and by the conditions of its oi^eration. 
During these lectures it is proposed to deal 
with these two aspects of the process 
of carbonisation. For the moment, it 
will be agreed that in the interests 
of the main product — coal gas — ^it is 
essential that the utmost attention should 
be devoted (as in the chemical industry) 
to all subsidiary products. When it is 
generally realised that these subsidiary 
products are sources of potential therms, 
they will bo placed in a position only just 
second to that of gas, and the word “resi- 
dual,” will, it is to be hoped, entirely 
disappear from the industrial vocabulary and 
be replaced by the term “ by-product.” 

In pursuing this interpretation of the 
carbonisation process as one in which the 
original thermal energy of the coal is 
distributed into more useful and economic 
forms, it is interesting to study the distribu- 
tion effected on the one hand by high and 
on the other by low temperature carbonisa- 
tion. Fig. 1 represents the general distribu- 
tion of therms in each process, the coal being 
assumed to contain 300 therms per ton. 

In the case of high temperature distillation 
(without the admission of steam), 1 ton of 
coal containing 300 therms will yield about 
72 therms as gas of 560 'B.Th.Us. per cu. 
ft* and some 17 therms as tar, leaving coke 
oontaining about 199 therms. The process 
loss will be of the oi^r of about 12 therms. 
It will be observed tl^ the loss in the case 
of low tmiperature carboniMition is of the 
order of 16 tlieriDSt as compared with 12 
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therms in high temperature carbonisation. 
The loss of therms fronC the original coal 
substance is diie in both cases to the fact that 
the heat required for distillation is not taken 
wholly throiigh the walls of the retort, but 
is partly supplied from the coal substance 
itself, principally during the early stages of its 
carbonisation. It is, therefore, not surprising 
to find that the loss exi>orienced during the 
low temperature process, when exothermic 
reactions predominate, is greater than in 
complete carbonisation, where the loss due 
to the liberation of heat during the exo- 
thermic period is partly neutralised by the 
conversion of sensible heat into potential 
heat at the higher tem]ieratures. The low 
temxxsrature carbonisation of 1 ton of coal 
containing originally 300 therms yields some 
36 therms as gas of 1090 B.Th.Us. per cu. ft. 
(3200 cu. ft.) together with 26 therms as low 
temperature tar, and 223 therms as coke 
still containing 9.3% of volatile matter. 
Determinations made upon low temix?rature 
fuel containing about 10% volatile matter 
have shown that the 9.3% of volatile matter 
remaining in the coke would represent about 
29 therms per ton of the original coal. Now 
if this potential volatile matter be added to 
the amount actually obtained, there is 
practically no difference in the yield of so- 
called volatile therms and coke therms in 
the two methods , of carbonisation. Such 
sli£^t difference as does exist is to the 
advantage of high temperature carbonisation 
but this may be fortuitous. There is, of 
course, a difiterence in favour of low tempera- 
ture carbonisation represented by the some* 
what lower fuel consumption required for 
the process of distillation, but the by- 
products, gas and tar, and even the solid fuel 
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itself, must not be utilised for this purpose ; 
the therm in its cheapest form should be 
employed, as is the case with coal gas manu- 
facture. 

From these results, which have been 
obtained from the same sample of coal, it 
would appear that the low temperature 
process is not superior from the point of 
view of efficiency of distribution. It simply 
results in a different distribution of the 
thermal energy of the original coal — it is 
the high temperature process arrested. This 
is a most important observation, in view of 
the fact that the pure chemist is naturally 
inclined to believe that high temperature 
carbonisation, involving as it does drastic 
ilecomposition of the coal substance, is a 
wasteful process, and that the low tempera- 
ture treatment is more conducive to the 
ojnservation of the energy of the coal 
substance. It is known that drastic 
decomposition can and does take place, and 
this subject will be dealt with later. Pro- 
vided, however, the high temperature pro- 
cess is conducted so as to obtain yields similar 
to those indicated in the diagram, there would 
ap]>ear to be no ground for supposing the 
low temperature process to be definitely 
superior from the point of view of conserva- 
tion of energy. 

The 29 therms of potential volatile matter 
retained in the low temperature coke are 
subsequently-^bumed in the household fire as 
a low calorific value gas, for there are no 
complex hydrocarbons to be distilled away 
or partially burned with the production of 
soot or smoky flames, as is the case with 
ordinaTy household coal ; the material is, 
in fact, a coal-gas coke mixture. There 
is no wonder, therefore, that agreeable 
results are obtained, but the question is 
whether the consumer of this fuel can afford 
to pay for the potential coal gas left in it. 
Apart from the technical difficulties involved, 
the problem of low temperature carbonisa- 
tion is largely one of economics. Coal is 
conveyed to, and lifted into, the retort, 
heated to a temperature of some 600° C., 
^1 therms of volatile matter per ton dis- 
tilled away, and the material remaining 
subsequently cooled and discharged. If 
this process were carried out at a higher 
temperature, and for a slightly longer peiiod, 
thus entailing na appreciable increase in 
labour costs, the volatile matter would be 
converted to gaseous therms and sold at the 
ruling price of gas per therm. Jhere is not 
likely to be an appreciable difference 


between the value of the therm in high and 
in low temperature gas and, xmless the tar 
produced in the low temperature process 
commands a higher vahie on the thermal 
basis than high temperature tar, it would 
appear that the consumer of low temperature 
fuel must be prepared to pay for practically 
the whole of the potential volatile therms 
at their true gas price before the process of 
low temperature distillation can be expected 
to be as remxmerative as that of high 
temperature. 

This somewhat lengthy analysis of the low 
temperature process has be^ introduced 
partly for the purpose of demonstrating the 
fact that the destructive distillation process 
should be viewed as a means of converting 
the energy of the original coal into therms of 
different value distributed between the 
various products, partly with the object of 
proving the value of the therm interpretation 
of carbonisation results and finally to prepare 
the way for demonstrating that the manner 
of distribution of the volatile therms — 
whether as gas, tar or as part of the solid 
fuel — ^is controllable and may be altered or 
adjusted by the method of distillation 
adopted. 


It is now proposed to deal with the 
loss of gaseous therms which frequently 
takes place in carbonisation practice. The 
secret of preventing wastage of gaseous 
therms and of conserving the energy of the 
original coal lies in the possession of a 
suitable design of retort bench fittings and 
accessory plant, and in the maintenance 
of these in the highest possible state of 
efficiency and repair. This cannot be over- 
emphasised, for in the gas industry there 
are many investigatoi’s striving to devise 
processes which shall represent a superior 
degree of coal conservation during the 
distillation process, whereas the author 
believes that what cem be done in this 
respect is small compared with the economic 
advantages to be gained by increasing the 
efficiency of working results from existing 
installations. 

In the design of retort settings the engineer 
and chemist agree that the following 
requirements are essential ; — 

(1) That the distribution of heat throughout 
^ the length of each retort should be 

fairly uniform. 

(2) That the temperature should decrease 
shai^ly at the ends of the retort. 

(3) That the rate of transmission of heat 
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through the wall of the retort should 
be practically the same in the case of 
all retorts in one setting. 

(4) That the retort should be of such dimen- 
sions that complete carbonisation of 
the coal charge is possible, and what- 
ever bo the mass of charge decided 
upon, it is naturally of great consequence 
that it should lie evenly throughout the 
retort. This latter factor is, of course, 
dependent upon well -designed and well- 
operated charging machinery. 

This list of requirements could, as is well- 
known, be materially expanded. A tech- 
nical chemist accustomed to making 
chemical and physical determinations in the 
retort-house possesses concrete ideas of the 
fundamental requirements in the design 
and working of furnaces and retort settings, 
euid is appreciative of their influence upon 
the final carbonising results. He is thus 
able to indicate sources of loss, and the 
conditions which produce unsatisfactory 
process yields, but his ability to design or 
re-design large scale retort settings and plant, 
in order to attain the required end, is 
limited. So far as the author’s experience 
goes, the desired adjustments are. better 
left conjointly in the hands of the technical 
chemist and of the observant gas engineer, 
the latter, by a process of trial and error in 
the design of retort settings, having become 
master of the subject. 

The question of the effect upon thermal 
yield and upon the constitution of the gas, of 
maintaining in a state of good repair the 
retort and its external fittings, is one to which 


considerable attention has been given by the 
author. Carbonising trials have been 
carried through both in sound and in leaky 
retorts, and the effect of different types of 
leaks upon the volume, calorific value and 
composition of the gas produced has been 
examined. These trials have been conducted 
in an experimental plant in which it was 
possible to carbonise 3 tons of coal per day. 
A typical Durham gas coal has been used 
throughout, and the conditions maintained 
have been such as to reproduce results 
normally obtuned by carbonising 10 cwt. 
charges in 20 ft. retorts for a period of 10 
hours, with a combustion chamber tempera- 
ture of 1320^0. The vacuum maintained 
during the period of carbonisation was 
3/10^ water pressure, obtained by the main- 
tenance in the hydraulic main of 13/10* 
vacuum and 1* liquor seal. 

It will first be necessary to examine some 
ty|>ica1 carbonising results obtained, under 
these conditions, in tight retorts, and fig. 2 
shows an average result obtained under the 
stated conditions. The gaseous thermal yield 
is of the order of 73.6 therms per ton, the 
total volume of 666 B.Th.Us. gas produced 
being 13,000 cu. ft. The first curve shows 
the volume of gas produced hourly and the 
second curve the gradual decrease in the 
calorific value of the gas during the period 
of carbonisation. One is at once impressed 
by the small amount of useful work effected 
in the last few hours when the rate of heat 
transmission through the walls of the retorts 
has been considerably reduced, and an 
examination of the analysis diagram, which 
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indicates according to the known method produced per hour and the breadth C the 
of presentation, the hourly changes in the calorific value. The value of this means of 
constitution of the gas, confirms this impres- representation is, in the first place, that the 
sion. mass of the model itself is proportional to 

The author has foimd that a convenient the thermal yield of gas from the coal, and, 
method of examining the amoimt of useful secondly, that a section taken at any one 
work effected during each hour of . the period shows in its area the amount of work 
carbonising period is to produce a thermal being done at that instant. Fig. 4 shows 

GAS RATE. 


HOURS 



HCWtm ' • • * 


CAU>Rtnc VALUE, 

Fig. 3. 


model. Tliis is constructed by combining sections of the model taken from the middle- 
the hourly volume and calorific value curves 10 minutes of the first and last hours of the 
of fig. 2. In fig. 3 it will be seen that the carbonising period, and the immense differ- 
length A of the thermal model represents the ence that exists in the amoimts of useful 
time of carbonisation in hours, while the work done in each case will be noted, 
height B represents the volume of gas The thermal model shown in fig. 3 is 


Sections showing Thermal yield during 

MIDDLE 10 MINUTES OF FIRST AND LAST HOUR 

OF Carbonising Period. 



constructed from a series of carbonising 
trials on an experimental plant, but the 
results are comparable with those which may 
be obtained in average practice. As 
indicated before, one of the outstanding 
observations to be made is the large volume 
of gas of very high calorific value evolved in 
the first ten minutes after closing the door 
of the retort. In this period 6.04% of the 
total gaseous therms is produced, and, 
knowing that the constituents of such a gas. 
are unlikely to be sufficiently stable to with- 
stand contact with the heated sides of the 
retorts, it was decided to attempt to apply 
a much higher vacuum during this early 
stage of the carbonising period for the 
purpose of preventing decomposition. Car- 
bonising trials were carried throu^ in 
which there was an initial vacuum of 20/10^,. 
which was reduced by 3/10' every 10' 
minutes, \mtil the normal vacuum of 3/10' 
was attained. There was thus a gradually 
decreasing vacuum — higher than the 
normal^ — operating during the first hour 


Fig. 4. 




Fig. 5. 


•of carbonisation, while the normal vacuum 
was maintained throughout the remaining 
carbonising period. Those conditions 
proved successful in materially reducing 
the calorific value and extending the 
volume of gas made during the early 
stages of carbonisation (fig. 5). The 
full line curve represents the control 
experiment carried out under normal con^ 
ditiohs, in which case the average calorific 
value of the gas was 563 B.Th.Us. and the 
yield 73.5 therms per ton of Goal. A 
oomparison of the resulting thermal model 
^th that obtained under standard conditions 
alep emphasises ^eot of the new con- 
•djtldnlf upon the caldiifio« vali^ and. volume 
of the gae pipduoed (fig. 6). In the carboni- 
sation trials tmder these special conditions. 


the average calorific value of the gas was 
542 B.Th.XJs. and it is disappointing to 
observe that there was no apparent improve- 
ment in the gaseous thermal yield. It 
would appear from this and a number of 
similar experiments, that, provided the 
retort is tight and in good condition, little 
advantage is likely to materialise from the 
adoption of a procedure of this nature. Had 
there existed a hole or cracks in the retort, 
this method of working would be expected to 
prevent losses from the retort when the rate 
of evolution of gas is at its highest. The 
procedure is, however, only of academic 
interest, for it is not generally possible in 
gas-works practice to produce a high pull 
only in those retorts which have been newly 
charged. 
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The thermal models oonstitute an excellent does not materially affect the thermal 
device for detecting any slight difierences in yield of gas. It will be demonstrated later 
the carbonising process, or for determining how disastrous is this practice in the case of 
the effect of any adjustments of the an unsound retort. 

conditions of working. Tlie model shown in In order to show clearly the composition 
fig. 7 furnishes an example of the sensitivity and thermal value of the gases obtained by 




“ CARBONISATION OF A TYPICAL DURHAM COAL — 


— Standard Conditions — 



Fig. 8. 


of these models. It demonstrates results 
obtained from normal carbonising procedure. 
For obtaining a high thermal yield it has been 
found necessary to reduce the vacuum in the 
hydraulic main of any one section to level 
gauge when some of the retort doors of that 
section are open for charging or discharging. 
As hourly charging is adopted, it is thus the 
practice to reduce to level gauge for 10 
minutes during each hour. An examination 
of the thermal model will show that at these 
I^eriods there is a definite indent in the 
volume curve, and that immediately 
following this, when the vacuum is re* 
established, there is a corresponding peak 
in the calorific value curve.. It is 'evident, 
therefore, that gas has been accumulating 
in the retort duSa^ this period of level 
gauge. GeneraUy spwddng, provided the 
retorts are Vght, this method of procedure 


carbonisation imder normal conditions, it 
is possible to construct from the time/ volume 
curves an analysis model for the various 
gaseous constituents. The lower portion of 
fig. 8 shows the structure of such a model, 
which is composed of various sections 
representing the different constituents of the 
gas, the height of each section representing 
the calorific value of the constituent, and the 
breadth of the section the volume of that 
constituent produced at any one moment 
during the whole period of carbonisation. 
Thus, at any g^ven time during the oarbonisa* 
tion process, it is possible by reference to 
the appropriate section of the model to 
observe exactly to what extent any constit- 
uent is contributing to either the volume or 
the calorific value of the gas being evolved,, 
It is evident that,, by looking doim on 
model in plan, a simple reproduction of the 
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stratified analysis curve will be seen, and of each constituent of the gas, the analysis 

the analysis model is produced by making the model demonstrates the contribution of 

height of each constituent proportional to each constituent to ' the total thermal 
its calorific value. yield and also to the effective work, at any 

From this analysis curve it will be seen one moment during the whole carbonising 
that the production of inert constituents period. It thus shows in a convincing 

is fairly constant up to the seventh hour ; manner the true value of each constituent, 

carbon monoxide is evolved fairly evenly In the case of the inert constituents, nitrogen, 

until the eighth hour, when it gradually carbon-dioxide, and oxygen, it is obvious 
becomes less in quantity, while hydrogen that as these possess no calorific value they 
gradually increases during the carbonising will be represented without height iu the 
period until a maximum is attained in the model,andit will be seen that they are shown 
region of the fourth hour. Methane produc- at the foot of the model possessing area only, 
tion is at its height during the first ten The most outstanding feature of this model 
minutes and falls off sharply. until, at the is the layer representing the unsaturated 
end of the second hour, a fairly constant hydrocarbons which disappears at the end 
quantity is being produced. The un- of the sixth hour. This layer has con- 
saturat^ hydrocarbons, important though siderable height owing to the high calorific 
they are as regards their contribution to value of the unsaturated compounds, but 
calorific value, are quite small in volume and is practically a knife edge owing to their 
tail off at the sixth hour. Whereas the small volume. 

analysis curve shows the hourly production Reverting now to the soundness of the 
— VOLUME A CALORIFIC VALUE CURVES — 
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retort and its effect upon the nature of the 
gas xnade and the yield of gaseous therms, 
fig. 9 represents the results obtained from 
working \mder standard conditions — i.e., 
with a continuous pull of 3/10^ — ^but with a 
hole of y diameter in the top of the retort 
at a point equivalent in position to the 
centre of a 20ft. retort. The broken curves 
show, in comparison with the control 
curves, the changes in volume and calorific 
value resulting from the hole in the retort. 
It will be seen that, whereas the volume 
peak is reduced at the commencement of 
carbonisation, due to the loss of the rich 
gases through the hole in the retort, the 


B.Th.Us. as against 632 B.Th.Us. in the 
control experiment. The most interesting 
observation to be made, however, is that the 
manufacture of gas does not stop at the 
tenth hour, for at this period there is being 
produced about 700 cu. ft. per hour of a gas 
of 180 B.Th.Us. per ou. ft. This gas is 
producer gas, as will be seen from an examina- 
tion of the analysis curve and analysis model 
(fig. 10). A comparison of these curves with 
those obtained from a normal carbonisation 
demonstrates most clearly the actual 
differences in yields of the various con- 
stituents of the gas. The most interesting 
section of the analysis curve is tliat relating 


— CARBOfiiSATiOM Or A TY PICAL DURH AM CX3AL 


cu.rT/t*n. — Leak IN Retort — 



Fio. 10. 


volume is increased throughout practically 
the whole of the remaining period of carboni- 
sation. This increase is probably due to the 
entry of furnace gases, which will not only add 
to the volume but may also le€ul to more 
rapid carbonisation taking place as the result 
of their scouring action. On the otlwr hand, 
the didorific value of theqgM is lower through- 
out the whole period of iSarbonisation, the 
calorific value of the final gas being 482 


to the last few hours of carbonisation^ 
where the effect of the producer gas reaction 
is clearly shown. The large increase in the 
nitrogen content of the gas peusing over in 
the final stages is to be expected, but it ia 
surprising that the time of contact in the 
retort is sufiSeient to convert the cctrbon* 
dioxide of the waste gases to carbon 
monoxide, at the expense of the coke. 

The thermal yield of gas will be dependent 
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upon the time the charge is allowed to 
remain in the retort and in the above test 
it amoimted to about 75 therms per ton. It 
is a very difficult matter to determine what 
is the precise thermal 3 neld of true coal gas 
under these conditions of carbonisation, 
for it would be required to know at what 
stage of the process the producer gas reaction 
commenced. Kou^ calculations from the 
fuialyses show, however, that 1 to 2 therms 
of true coal gas have been replaced by 
producer gas therms. By continuing the 
carbonisation process and increasing the 
quantity of producer gas formed it is possible 
to obtain results apparently superior to 
those obtained in normal practice with tight 
retorts. If, however, it be desired to admix 
producer gas with coal gas for the purpose 
of dilution, it would be a far more economical 
process to manufacture the producer gas 
in the producer itself, and to add it under 
control (of course, preferably through the 
charge itself), rather than to cause the reaction 
to take place as the result of the indiscrimi- 
nate admission of waste gas through holes 


or cracks in the retort ; the heat required 
for the reaction has to be supplied through 
3^ of fire-clay and the manufacture of pro- 
ducer gas from waste gases in a gas retort 
imder these conditions is a costly process. 
It will thus be seen that by manufacturing 
coal gas in a pierced retort it is possible to 
obtcdn an excellent thermal yield of gas and, 
in addition, a volume yield which mig^t be 
very useful to manufacturers who continue 
to sell on a volume basis. 

Before leaving the subject of the effect of a 
y hole in the retort upon carbonising results, 
it should be noted how different must be 
the results obtained from retorts in which 
there exists a larger or smaUer hole than that 
selected above, or where the holes are at 
points different from that in the foregoing 
example. It stands to reason, for exeonple, 
that a hole in the retort in close proximity to 
the ascension pipe would not give conditions 
conducive to the producer gas reaction. 
There is but one conclusion to be arrived at, 
€uid that is that in the interests of high 
gaseous thermal yields all retorts should be 


— CARBONISATION OF A TYPICAL DURHAM COAL - 

— Air Leak in Retort 




Fig. 11. 
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maintained in a hi^ state of repair. If 
it is desired to admix water gas or producer 
gas, it is certain that this is best done by 
its adxnission through the charge as it is 
imdergoing carbonisation, or failing this, 
by subsequent admixture, but it should 
always be done imder perfect control by 
means of a regulating valve. 

However great may be the disadvantage of 
drawing into the retort waste gases from tlie 
retort setting, the admission of air to the 
gas before it has cooled below the ignition 
point of all of its constituents is more than 
ever to be avoided. Before, however, 
passing to a consideration of the results of 
admitting a small quantity of air to the gas 
before it passes into the ascension pipe, it 
may be of some interest — ^periiaps mainly 
academic — ^to note the effect of allowing a 
small current of air, as distinct from 
waste gases, to enter into what would 
practically be the centre of a 20 ft. 


retort. ‘^The air introduced eventually 
does considerable damage, as may be seen 
from an examination of the analysis curves 
and model (fig. 11). The destruction of the 
hydrocarbons by the introduction of oxygen 
is indicated by the high carbon dioxide 
content of the gas throu^out the whole 
period of carbonisation, while the producer 
gas reaction appears to proceed in much the 
same way as in the pierced retort. The toted 
yield of hydrogen is smaller than in the ccusie 
of the introduction of waste gases, while the 
high nitrogen content of the gas passing over 
towards the completion of the carbonisation 
is again an outstanding feature of the curve. 
The final result of the procedure is to manu- 
facture 17,300 cu. ft. per ton of coal car- 
bonised, the calorific value of the gas being 
419 B.Th.Us. per cu. ft., emd the thermal 
yield about 70 therms per ton. 

A yield of 70 therms per ton is far from a 
poor one, but if this coal were carbonised in 


- VOLUME & CALORIFIC VALUE CURVES — 
SHOWING EFFECT OF 
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a tight retort, and there were added such a 
proportion of producer gas as was made 
during the carbonisation process in this 
example, the final result would probably 
be at least 75 therms per ton. It may be 
imagined that what has actually happened 
is that about 6 therms per ton of coal have 
been destroyed in the retort, reducing what 
would have been a 73 therm yield to 68, 
but that some 2 therms of producer gas have 
been added at the expense of the burnt out 
products in the retort. The real conclusion 
to be drawn from an experiment of this 
nature is that the gaseous thernial yield per 
ton of coal carbonised is, when taken by 
itself, no indication whatever of the 


experienced by allowing a small quantity of 
air to be introduced at this point. The 
volume curve (fig. 12) again shows that a 
quantity of rich gas is lost in the. initial 
stages of carbonisation, while the volume of 
gas obtained during the last few hours is 
considerably increased. The calorific value 
of the gas is also apj)reciably lower than that 
obtained under normal conditions. The 
analysis curves and model (fig. 13) show that 
there must have occurred a very different set 
of reactions from those in the foregoing 
examples of leakages, and the variation in 
results is attributable to a multitude of 
reactions which are taking place in the 
ascension pipe. The two outstanding 


~ CARBONISATION OF A TYPICAL DURHAM COAL — 


— Leak in Door 

Curt/Mr — — — 
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efficiency of the process or of the degree to 
which conservation of thermal energy has 
been practised. 

In order to determine the effect of admit- 
ting a small quantity of air into the gas 
before it passes*, into the ascension pipe, one 
door in a through retort was wedged with a 
1/32' distance piece, whereby a mean slit 
of 1/64' was produced over the whole door 
oint. A totally new set of conditions is 


points to be observed in the analysis model 
are that the hydrogen yield has appreciably 
decreased, particularly towards the end of 
the process, due probably to its conversion 
into water vapour by combustion in the 
ascension pipe, while the oxygen content of 
thb final gas is practically the same as in gas 
obtained from a tight retort. The to- 
appearanoe of oxygen is an indication that 
combustion must have taken plaoe to an 
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appreciable extent. It is undoubtedly true 
that air drawn in at the retort mouthpiece 
is capable of producing the combustion of gas 
and tar in the ascension pipe. By this 
means, higher temperatures are attained in 
the ascension pipe itself, which is, in con- 
■equenoe, converted into a tar-still, and it is 
beyond the wit of man to unravel the nature 
of the reactions liable to be taking place 
'therein. The author suggests that one of the 
main causes of stopped pipes is the intro- 
duction of oxygen, and the conversion of 
the ascension pipe into a tar-still for the 
manufacture of pitch. 

With the introduction of air into the gas 
during its passage into the ascension pipe 
there is again an increased volume of gas 
produced — 15,660 cu. ft. jier ton — ^ard once 
again the therm yield is far from poor — ^viz., 
of the order of 70 therms per ton. In this 
case the destructive effect of combustion in 
the ascension pipe has been partly replaced 
by the distillation and cracking of tar. Once 
again it is impossible to determine the loss 
of true gas therms by this process of com- 
bustion in the ascension pipe. That there 
has been a considerable loss is evident from 
the curves and models. The outstanding 
disadvantages which accompany this method 
of procedure are the disastrous effect upon 


which is liable to cause combustion of 
valuable gases in the ascension pipe, with the 
production of technical difficulties in the 
form of stopped pipes, 

It has been demonstrated that destruction 
of gaseous therms takes place with a pierced 
or porous retort or badly fitting door, or, in 
fact, any unsound fitting on the vacuum side 
of the retort-house governor, which allows air 
to be admitted before the gas has cooled down 
to the temperature of the ignition point of 
its own easily combustible constituents. 
Yet, on the other hand, it has been seen that 
the therm yields of gas under these conditions 
are not altogether unsatisfactory. It has 
been shown, however, that the gaseous therm 
yield, wrhen taken alone, does not rel^resent 
the efficiency of the process or the degree of 
conservation practised. This is due to the 
fact that, wherefis the introduction of furnace 
gases through the coal charge has a beneficial 
effect on the therm yield, there iS always 
the possibility that the richer gases, produced 
in the earlier stages of carbonisation, may 
escape through the holes by which the 
scouring inert gases enter. It is evident, 
therefore, that the highest thermal yield in 
the form of gas is to be obtained by car- 
bonising in the soundest possible retort. 
Now it is impossible to- imagine that even in 
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the quality of tar produced and the additional 
retort-house cost incurred by reason of 
stopped pipes. It follows that these dis- 
abilities must occur to a similar degree with 
a retort door or fitting possessing a slight 
leak, and the little puff of smoke which may 
be seen issuing from the retort mouthpiece 
during the first few hours of the carbonising 
period does not represent tfus total loss that 
may be incurred, for with the disappeiirance 
of the smoke thereMwill be drawn in air. 


the very best conducted works all retorts 
are maintained in a state of first-class 
repair. Since it has to be assumed from 
present knowledge of fire -clay materials that 
retorts must be expected to develop cracks 
or holes, the best means of obtaining the 
highest thermal yields from a setting in a 
bad state of repair will be to operate each 
retort according to its condition. This will 
necessitate varying the vacuum maintained 
during carbonisation to a different degree 



September 26, IW, 


JOURNAL OF THE ROYAL SOCIETY OF ARTS* 


7S1 


in each retort, and the possession of a device 
to effect this would carry with it many other 
advantages which need not be analysed at 
the moment. 

Fig. 14 shows how disastrous may be 
the result, in the case of a pierced retort, 
of the practice of reducing th^ vacuum to 
level gauge when the retort doors of a section 
are open for discharging and charging. The 
thermal model, the analysers curves, and 
anal 3 rsis model (fig. 16) need little comment. 


fied by the different heights assumed by all 
these models. It has been found that the 
volume of gas produced is determined by the 
temperature that the retort itself has attained 
during the interval between discharging 
and recharging. The temperature of the 
walls of the retort mounts rapidly after the 
withdrawal of the charge, due partly to the 
increased rate of heat transmission which 
occurs and to the 4act that retort carbon is 
burned by the air entering through the open 


— CARBONISATION OF A TYPICAL DURHAM COAL 

lAL MODeL showing EFFECT OF VARIABLE VACUUM WITH - 

hole in Retort 



Fig. 16. 


At each period of releasing the vacuum a 
Ihrge loss in volume is realised and the 
curves become almost mountainous. The 
thermal yield of gas was as high as 74.6 
and the calorific value of the gas below 400 
B.Th.Us. per cu. ft. 

One point to be noted with regard to the 
thermal models relates to the varying 
volume of gas made immediately subse- 
quent to closing the retort door, as ezempU- 


door. Apart from many other reasons why 
it is advantageous to close the door as rapidly 
as possible after recharging the retort, this 
is given as one which is not usually appre- 
ciated. 

Finally, it is interesting to attempt to 
realise how uncontrollable becomes the 
carbonisation process by aUowing the retort- 
house to fall into disrepair, or by attempthkg 
to utilise unsuitable plant and maohinecyu 
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The retorts, some of which may be scurfed, 
while others require scurfing, will present 
different degrees of porosity, and either loss 
of gas or the producer gas reaction will take 
place, according to the length of time the 
charge has remained in the retort, and the 
position of the hole in the retort. Many 
retorts are controlled by one governor, and 
the conditions under which the retorts are 
operated must be the same, though retorts 
in bad condition require to be operated 
differently from those in good condition. An 
unequal distribution of heating gas in the 
setting not only causes certain retorts to be 
maintained at appreciably different tempera- 
tures, but produces in any one retort an 
unequal heating effect. By no system of 
control can individual retorts be operated 
according to their condition, or age, or to 
the evenness and degree of their heating, 
or the lie of the retort charge, or the tightness 
of the retort door, and yet the influence of 
these factors, not only on the nature of the 
gas made, but upon the thermal yield of true 
coal gas, is very appreciable. 

As a chemist, the author is not displeased 
to find chemists well established in the retort - 
house, and in a well -designed and conducted 
house they can save large sums of money. 
They are incapable, however, of serving any 
useful purpose in a retort-house which 
manages itself by virtue of its uncontrollable 
conditions. This picture is perhaps drawn 
a little forcibly, but it is substantially true, 
and the retort-house chemist or foreman, 
or whoever may be responsible for efficiency, 
obtains the best result circumstances allow. 
With carbonising conditions only partly 
under control, the process becomes an art, 
or a knack, or an acquired additional sense, 
and the author has seen some fine old artists 
in the form of retort-house foremen work 
miracles in. the management of ** unmanage- 
able” retort-houses. Wonderful pottery 
was fired by the ancients, fabrics were dyed in 
a beautiful way by natives with vegetable 
d 3 res applied in the crudest manner, and an 
observant cook may prepare an excellent 
dinner with half the burners of a gas cooker 
stopped up with fat and grease, but all these 
methods are costly and the percentage of 
failures is Ingh. The carborasation of coal 
becomes a science only when the reactions 
taking place ard carefully controlled by the 
Gheznisty so as to obtain the most efficient 
results* and this is posfiSbfe pnly yrheia the 
engineer installs a first-rate retort^house and 
maintains it in a^/Rrst-dass condition. 


< NOTES ON BOOKS. 


COLOUB SCHEMBS FOB THE HOME AND MoDEL 

Intebiobs. By Henry W. Frohne and Alice 

F. and Bettina Jaokaon. London : J. B 

Lippinoott Company. 26e. net. 

There are some fortunate individuals so gifted 
with an eye for colour that they cannot, make a 
mistake when they set about decorating a room. 
These, however, are the rare exceptions. Most 
of us, when we set about the task of home- making, 
find that, in spite of the best intentions, we have 
made bad mistakes and condemned ourselves 
cither to live with what displeases us or to incur 
further expenditure in correcting our errors. For 
such as these the volume before us will prove a 
godsend. The authors have stated broadly the 
more fundamental principles of good design and 
colour harmony, and while wisely abstaining* from 
any academic exposition of these principles, they 
have given the lay reader sufficient guidance to 
enable him to produce a comfortable and 
harmonious home. 

The book is written by Americans and naturally 
deals largely with American conditions, but that 
only affects to a very small extent its value for 
non-American readers, ('lever hints are given as 
to the best ways of treating rooms of ugly or 
awkward shapes, the choice and disposition of 
curtains, floor coverings, and the principles which 
should guide one in selecting furniture. Specimens 
of rooms furnished according to the authors' taste are 
shown in a number of excellent photographs, and 
a word of praise must be added for the very char- 
ming and delicately coloured plates giving sugges- 
tions for the decoration schemes of various rooms. 


RHUBARB IN SZECHWAN. 

Rhubarb plants are found throughout the high- 
lands of the Chinese-Tibptan border, but, as in the 
days of Marco Polo, the best is obtained from the 
re^ons of Tangut, which stretch from Sungpan, 
Szechwan province, to the south-eastern comer of 
Kansu province. Rhubarb grows among scrub 
and rocky watercourses at 7,500 ft. to 18,500 ft. 
altitude. It is, however, also cultivated, but the 
wild rhubarb is esteemed the best drug. The 
finest rhubarb, according to the Chinese Economic 
Bulletin, is secured from the species of plant known 
botanically as Rheum plamatum, var, tanguikum, 
and this is the variety most commonly met with 
in the extreme northwest of China and the 
contiguous Tibetan regions. From Tachienlu, 
a second grade rhubarb is exported in considerabto 
quantities, mainly derived from Rheum offleinaU, 
although the variety tanguticum also occurs 
sparingly in that neighbourhood. Other species 
grow in the West, and are used as adulterants. In 
north-western Hupeh, Rheum officinahoocm in 
the forests, and is also cultivated the peasants, 
but the quality of the drug is very poor. The 
Tangut regiems enjoy a dry snnny dimete. 
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And here the preparation is a much easier task 
than in the other districts mentioned. The change 
of climate, probably affects the quality. 

Unsightly peces of rhubarb are occasionally 
rendered more attractiye in appearance by tur> 
meric ; the same is true of powdered rhubarb. In 
testing the quality of the drug, about five grains of 
rhubarb are placed on white blotting paper with a 
few drops of chloroform. When the paper sur- 
rounding the powder produces a deep yellow stain 
similar to turmeric, a pinch of powdered borax is 
added, also a single drop of hydrochloric acid. If 
the stain is produced by the rhubarb, its colour will 
not be affected, but if the rhubarb contains tur* 
meric, the colour will change to a distinct red in a 
few seconds. * 

The exact production in Szechwan province is 
unknown, but it is usually estimated at 10,000 to 
15,000 piculs a year. 


FORESTS AND FORESTRY IN 
ONTARIO. 

In the course of a paper read before the British 
Association for the Advancement of Science at 
Toronto, Mr. £. J. Zavitz stated that of Ontario's 
total land area of approximately 407,262 square 
miles, 240,000 square mfies might be classed as 
forest land. With a forest region so vast in area 
and running low in acreage yield, Ontario was 
confronted with a difficult problem in forest 
protection and administration. 

About one-third of the acreage of this forest was 
of merchantable character, the remaining being 
either inaccessible or composed of areas of young 
growth. 

Ontario was in a favourable position from the 
standpoint of the future development of forest 
policy, as the greater part of the forest area 
remained in the Crown, the timber-cutting rights 
only being leased. Of the forest area, approxi- 
mately 23,000 square miles was dedicated and set 
aside as parks and forest reserves, although no 
real forest management had as yet been introduced. 

Ontario's forests provided annual revenue to 
the State of approximately 83,000,000. The annual 
value of Ontario's forest products at the place of 
production totalled something over $100,000,000, 
with an investment in mills and equipment amount- 
ing to over $200,000,000. 


absence of native coal makes them of special value. 
Climate and topograidiy are both favourable to 
the presence of water-powers on a large scale. 
The rainfall is abundant, the mountain S 3 r 8 tem 8 are 
extensive, and the snow-fields of the Rooky 
Mountains and the uncounted lakes of the Eastern 
Plateau form vast natural reservoirs. Water-power 
is indeed one of the principal natural resources of 
the Dominion, and its development may, without 
exaggeration, be termed one of the romances of 
engineering industry. 

The modem water-power industry began in 
Canada about 1805, and has shown a steady and 
remarkable growth which promises to be even 
more rapid in the future than in the past. During 
the last ten years, while the population increased 
22 per cent., the developed water-power increased 
nearly 100 per cent, and its use in industry 245 
per cent. The total water-power throughout the 
Dominion is estimated at over 18,000,000 horse- 
power, of which 3,227,414 horse-power is now 
developed, and 750,000 additional horse power is 
under constmetion. 

The capital invested in water-power development, 
transmisBion and distribution has grown from 
$121,000,000 in 1910 to $688,000,000 in 1923. 
and the opportunities for further investment in 
such enterprises are numerous and attractive. 
Natural resources are abundant, labour conditions 
are stable, agriculture and manufactures are 
increasing their yield, and new markets are being 
developed. The conditions in the central station, 
pulp and paper, mining and other industries, 
show their dependence upon water-power develop- 
ment. 

The greatest part of the undeveloped water- 
powers of Canada belong to the Crown, either in 
the right of the Dominions, as in Alberta, 
Saskatchewan, Manitoba and the Territories, or 
in that of the provincial governments, as in the 
other provinces. The Crown grants issued under 
the various jurisdictions afford security of tenure 
and reasonable protection to capital, combined 
with such extent of control as is considered necessary 
in the public interest. 

In some of the provinces developments have been 
made directly by Government agencies ; in others 
private enterprise is alone responsible for the sup- 
ply of hydro-electric energy. Each in its own sphere 
has given beneficial results. 


WATER-POWERS OF CANADA * 

Canada is particularly fortuiutte in the nature, 
extent, and location of her power-producing 
resources. The water-power resources of Canada 
are widely distributed and of great extent. They 
are to be found in every province, and are most 
abundant in the central provinces, where the 


* Extract of a paper read before the British 
Aseociation for the Advancement of Science, 
at Toronto, by . Mr. J. B. OhallieSb Director or 
the Water Power and Beclamation Sendee, 


AGRICULTURAL RESEARCH AND 
FORESTRY IN THE FRENCH ZONE 
OF [MOROCCO. 

In the course of his Report on the economic 
and commercial conditions in the BSrench Zone of 
Morocco, H.M. Consul at Casablanca pc^ts out_ 
that the Protectorate is rende ri ng considembla 
services in this new country by its practical research 
woriL Apart from several stud forms, it has five 
experimental forms — at Fez for cereals; near 
in "sahel” soil, lor pasturage plantai^^ 
ticms^shrulMiandtreM.: at Marrakesh to study 
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irrigation requirementB of different cereals and 
trees : at Casablanca for vineyarde, market gardens 
and pig breeding; and at Ondj^ to study the 
breeding of mules. 

At Rabat, Meknes, and Marrakesh experimental 
gardens exist for growing flowers, frait, vegetables 
and trees, and at Sefrou a silk- worm farm is canying 
on investigations. Every effort is made to bring 
all results to the notice ^ farmers. 

ForifsU . — ^The forests of Morocco are now under 
the enlightened supervision of the Forestry Service, 
and their area is already on the increase. For 
centuries, however, the forests were wantonly 
destroyed. The area under the various trees is 
estimated as follows : — 


Argan tree (arar wood) 


Acreage. 

1,000,000 

Thuya (conifer) 


750,000 

Cork, oak 


050,000 

Oak, green 


600,000 

Juniper, fir trees, etc. 


500,000 

Cedar (alone or with other trees) 

400,000 



.1,800,000 


The cerk and cedar are alone industrially ex- 
ploited at present. 


GENERAL NOTE. 


RxviyaL of Manaab (Cbylok) Pxari. Fishbby. 
— ^The Government of Ceylon has decided to revive 
the pearl fisheries near the port of Manaar on the 
north-west coast of Ceylon, and operations will 
probably be started in the autumn of this year. 
This is the first time, writes the United States 
Consul at Colombo, that pearl fishing has been 
attempted in the locality since 1908, when an 
unsuccessful expedition in the hands of a private 
fishing company was undertaken. It is believed 
that the fishery should be successful as the number 
of oysters is said to be very large and such pearls 
as have been procured are of fine quality. 

Abtificial Silk Ikdustby in France.— Artifi- 
ce silk manufacture in France has experienced 
a veiy rapid development in recent years. As 
early .as 1011, when the production of artificial 
silk in the world was estimated at 6,000,000 kilos. 
Fiance contribute more than 1,000,000 of the total. 
Since that time, however, writes the United States 
Commmial Attach^ at Paris, the manufacture 
of this product hM received a ipreat impulse in 
other countries. ‘ iSfevertheless, in spite of periodic 
fears that local manufacture may outrun its market, 
the French industry has continued to prosper, due 
in a'laiKe degree to the fact that naturat silks Jiave 
not ineieased greatly in supply, while the demand for 
•Uk textile has constantjl^l^^wm 

- At^STBaniAir 'MofOB T^i>kl'<^A**lie{(K>urn6 cot-' 
respoii||Si]|l^ ''irritin^ in the TfhiSe; Trade A’ Bngi- 
^ June, says :— *<l%e 


Cheap American cars find favour in this country. 
The market is flooded with them, while commercial 
oars of similar origin are increasing in numbers to 
a surprising degree. During the past 12 months 
the number of motor chassis imported into the 
Commonwealth was 56,167. The value of these 
imports was £7,442,000. America contributed 
27,765 chassis, valued at £3,743,950. Next in 
order was Canada, with 23,483 (£2,056,818), while 
the United Kingdom was third on the list with 
2,007 chassiB, worth £905,162. Imports from 
lienee numbered 1,189 valued at £265,226, and 
from Italy there were 1,281 cars of a value of 
£384,693. Imports from other countries w'ere 
negligible, although of late German cars have 
reappeared on the market.’' With regard to the 
Australian motor-body building industry statistics 
show that the car importers have gwen a great 
fillip to the local trade. Chassis importers pur- 
chased from Australian body-builders 46,851 
bodies, valued at approximately £3,279,570. 
During the year there W'ere 13,941 bodies im|)orted 
from America, 1,332 from Canada, 625 from the 
United Kingdom, 164 from France, and 148 from 
Italy. In April, 2,638 new motor vehicles wore 
registered in Victoria alone. 

Aerial Photoisbaphy and Surveying. — In a 
paper read before the British Association for the 
Advancement of Science, at Toronto, Mr. A. M. 
Narraway, Controller of Surveys, stated that during 
the past two seasons considerable experimental 
work had been carried on in Canada in the utilisation 
of aerial photography for mapping purposes. 
The results obtained had enabled the Topographical 
Survey of Canada to apply these views in a practical 
and economical manner to supplement ground 
surveys. Marked progress had been made in 
mapping by oblique aerial photographs the im- 
portant mineralised areas iii Northern Manitoba 
and the intricate system of waterways in that 
district, and in obtaining information relative to 
forest cover by this means. Aerial photographs 
were also being used extensively in land classifica- 
fion. revision, and soil surveys. 

The Severn Barrage Scheme. — Preliminary 
investigations to ascertain the feasibility of the 
scheme for using the tidal power of the ^vem in 
the production of electrical power by the erection 
of a barrage across the river are to be proceeded with 
at once. The work has been entrusted to the 
Department of Scientific and Industrial. Research 
Bnd will be supervised and directed by a committee 
presided over by Mr. G. S. Albright, C.B.E., while 
Sir Maurice. Fitzmaurice, G.M.G., F.R.S., and Six' 
John Purser Griffith, M.A.I., M.Inst.C.E., have been 
asked to submit a joint report before the end of 
this year as to the possibility of constructing a 
barrage on one or more of ^e sites suggested, on 
the assumption that safe foundations exist. The 
data pri>vided by the j|;eological arid hydrographical 
investigations will be placed at the disposal 
of Sir M. Fitzmaurice and Sir J. P. Griffith. 
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CANTOR LECTURES. 

A STUDY OF THE DESTRUC5TIVE 
DISTILLATION OF COAL. 

By Edward Victor Evans, O.B.E., F.I.C., 

Chief Chenilst and Products Manager, South 
Metropolitan Oas Company 


Lecture II.-- Delivered March 3rd, 1024. 

In the first lecture it was demonstrated 
that to determine only the gaseous thermal 
yield in the carbonising process was useless 
from the point of view of computing the 
efficiency of that process. It was shown 
that, though high gaseous thermal yields 
could be obtained with a hole in the retort 
or a leak in the mouthpiece, there was always 
a loss of true coal gas, the extra gas therms 
being made indiscriminately at the expense 
of another therm -containing constituent 
of the coal. It followed that the most 
economical results were to be attained by 
carbonising in a tight retort, and, if dilution 
were needed, by admitting a diluent gas 
under careful control. 

Experience has shown that, if a system 
of very tight retorts is operated at a com- 
bustion chamber temperature of 1300^/1350® 
C. and maintained under a reasonable 
vacuum of water gauge, the gas 

manufactured possesses the characteristics 
shown tinder A in Fig. 16. Such a gas 
contains so small a percentage of inert 
constituents and is consequently of so low 
a density and high calorific value that it 
is unsuitable for use in the inverted bunsen 
burner. There are many methods of adjust- 
ing the composition of this gas, as for 
example, by adding under control water 
producer gas or waste gases. It was 
imagined that the least economic method 
would be to reduce the calorific value by 
raising the temperature of distillation, where- 
by imdue degradation of the gas itseltf mi^t 
result. It was decided, therefore, in the 


casef in point, to add waste gases to the crud® 
coal gas prior to purification. The effect 
on the calorific value and specific gravity 
of the gas of adding waste gases — i.e. inert 
constituents — is shown in Fig. 16. It was 
desired to add a proportion of waste gases 
sufficient to remove point A on the curve to B 
in order to produce a gas of 672 B.Th.Us. per 
cu. ft. which, upon subsequent admission of 
air to the purifiers, would be reduced to 
the desired calorific value, viz., 661 B.Th.Us. 
per cu. ft. The installation used for this 
purpose is shown in Fig. 17. A small 
exhauster drives the required volume of 
waste gases through the large meters shown 
in the illustration, and the quantity is very 
carefully controlled by reference to the 
recorded calorific value of the gas before 
and after treatment. Typical calorific value 
curves are shown in Fig. 18; the two upper 
charts indicate the nature of the gas made 
in the retort houses before adjustment and 
the lower chart the nature of the gas after 
dilution. It will be seen that ai remarkably 
constant gas, from the point of view of 
calorific value, is delivered into the holders. 

The great advantage of such an installa- 
tion lies in the constancy of the thermal 
value of the gas and the close approximation 
to the declared calorific value which may be 
attained. This is not only of advantage 
to the consumer, but also to the gas manu- 
facturer, who is frequently forced to supply 
a gas of calorific value materially higher than 
that declared, in order to be assured that 
the minimum calorific value never approaches 
the 6% penalty limit. The net result of 
operating the insteJlation above described 
is to produce without marked degradation 
of gas or tar a 660 B.Th.Us. gas of very 
constant physical, characteristigs. No ap- 
parent increase in gaseous thernu^ yield 
has been observcMl and this is attributable 
to the fact that, when higher temperatures 
are maintained for the purpose of decompos- 
ing the gas down to the required standard, a 
certain degree of tar crao'dng takes place. 
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This does not occur \\ith the ad ustnient 
plant in operation and in consequence a 
higher yield of tar is obtained. \\h'^ther 
or not It is advantageous to crack tar into 
gas is a question of economics which will 
receive consideration later, but the point to 
be made at this stage is that, wheitas it has 
been shown in the first lecture that the 
thermal yield of gas alone is of no use in 
computing the efficLency of the process, the 
conclusion is now arrived at that, as the 
therms of tar and gas are interchangeable, 
no true appreciation of results may be 
obtained unless the thermal value of tar be 
also taken into account. In conirollng 
the carbomsmg process, it is necessary, 
therefore, to determme not only the yield 
of gas therms, but aim .that of tar therms, 
and it is convenient to class these together 
under the hei^ng of volatile therms.'* 
Bes^to of workmg may thus be expressed as 


follows : Thtic has been obtained a total 
yield of 90 volatile therms of which 73 are 
in the foim of gas. 

In this lecture it is proposed to deal solely 
with the verv close relationship existing 
between gas and tar, as the author does 
not think this subject has m the jmst re- 
ceived sufiic ent attention from the gas 
industry. 

The mtroduction of the therm system has 
rendered practically useless the investiga- 
tions of men in the gas mdustry who have 
expressed their results m terms of cubic feet 
of gas of a certain illuminating power per 
ton of coal. This is to be regretted, but it 
is the result of circumstances. The absence 
of data relatmg to the calorific value of the 
tar recovered is not so serious an omission 
since if the yi^ld of tar be known an average 
figure may be taken for the puxpose of 
ascertaining a very approximate tar thermal 
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yield, but the fact that investigators have that it is impossible to obtain any accurate 
failed to note the volume and nature of conception of the efficiency of the carbonisa- 
tar recovered, when studying the effect tion process. If one is looking for. high 
of varying conditions upon the carbonisation gaseous thermal yields and if the whole 
process, shows a lack of appreciation of the of the volatile matter is expelled from the 
part that may be played by tar. The results coke, then there is a certain limit beyond 
of sound investigations in the gas industry which gas must be manufactured at the 
to be of any value must be expressed upon expense either of coke or tar, and the invest!- 
the basis of the thermal yield of each of the gator who, in studying the effect of oertein 
products, gas, tar, and coke, but many of carbonising conditions, overlooks this, paints 
the reports, dissertations and claims appear- only half a picture and obtains results 
ing in the gas literature of to-day are entire- which bring little enlightenment, to the ^ 
ly misleading, as they are made by investiga- industry. The ! importance' of oonsidemg 
tom who have failed to appreciate the thermal the yield of volatile therms will be apparent 
interrelation between the three products when it has been demonstrated bow this 
derived from the carbonisation, of coal, yield and the proportion of gi^ therms to 
While one Works is able to obtain 80 therms tar therms are affected by the nature W the 
of a gas which is obviously not true coal distillation process. 

gas, another obtains a high yield of a gas The results of an investigation carried o\it 
the analysis of which indicates that it must to determine the effect of the rate at which 
have left behind pitch instead of tar. Ko the coal charge is heated upon the relation 
data, however,, are given ooneeming the between thb yields of ^s therms and tar 
Sdeld and nature of the resulting tar, so tbeims how be examined. The reaulta 
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of this investigation are embodied in Table 
A. These tests have been carried out upon 
only 100 grammes of coal, but to secure 
uniformity, a large sample has been finely 
ground and small briquettes have been 
made of the mixture (under pressure without 
binding material) for the purpose of obtain- 
ing homogeneous samples. The author is 
well aware that carbonising trials on such a 
small scale are likely to be misleading. These 
results in so far as they relate to the points in 
question, are generally in accord with Works 
practice and it is on this account that they 
may be considered to possess technical 
interest. 

The coal used in these small scale carbon- 


— 

Natural 

Basis 

AshAWater 
iFree Basis. 

1 

P.Ct. 

p.a. 

Volatile matter( Ameriosn test)| 

36.5 


Ash 

5.13 


Moisture 

1.42 


Calorific value, B.TfauU. per lb. 

14,460 


Ultimate analysis-^ 

Carbon 

79.98 

85.59 

Hydrogen . . 

4.73 

5.06 

Nitrogen 

1.22 

1.31 

Sulphur 

1.69 

1.81 

Oxygen . . 

5.83 

6.23 


ising trials was . a typical Durham coal, the 
analysis of which is shown in the next column. 
The apparatus used consisted of a silica 
2' in diameter and 24'in length,^ pack^ at 
its closed end witibi asbestos. This retort 
was charged with five cylindrioal briquettes 
placed end ^ to end within the Cmtral 
portion of the ^toxt» the total combing 
length of the btii|iieQsaMiig appmziinately 
A pyrometer waifl^1^N^^ed tbs .retort 
•and the latte > was eilher . phin'(j^ 

. a fully heatM lumace or introduced into 


a cold one which was gradually heated to 
the required temperature over a definite 
period ; the final temperature attained 
within the retort was the same in all 
oases. A sectional view of the furnace 
is shown in Fig. 19, while Fig. 20 is a photo- 
graph of the whole apparatus. For the 
purpose of this lecture and until a detail^ 
desorption of the work is published^ the 
author wishiNB it to be assumed that the con- 
’ struotion of the apparatus, audits manipula- 
tion, together with wei^^itag and analytical 
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operations » were carried out in an approved 
manner. 

It will be observed from Table A that 
the final temperature attained in this series 
of carbonisations was lOOO^C., but that the 
time taken to attain this temperature 
varied from 18 minutes to 13 hours. In 
the first experiment the retort was placed 
in a furnace already heated to lOOO'^C. In 
this respect this experiment differed from the 
remaining carbonisations, in which the fur- 
nace was gradually heated up imtil a tem- 
perature of lOOO^C. was attained in the 
retort within the required time. An import- 
tant point to be made is that, however 
quickly the final temperature, as observed 
by the pyrometer, was reached, the carbonis- 
ing process was always practically finished 
at this stage, and though each test was 
extended for some time after the final 
temperature was attained, the quantity of 
the products distilled was found to be small. 
In computing the results of all experiments, 
a correction has been made for the residual 
gas in the retort and other apparatus at 
the end of the experiment by adding 1.5 
thehns per ton to the yield of therms cal- 
culated from the volume of gas actually 
collected and its calorific value. This 
figure of 1*5 was based upon an experimental 
determination of the approximate composi- 
tion and volume of the residual gas. 

The following points will be noticed from 
an examination of the table : — 

(1) The yield by weight and the total 
thermal content of the coke increase 
slightly as the rate of heating decreases. 

(2) The tar by weight and thermal content 
increases rapidly to a certain maximum 
and then falls off. 

(3) The thermal yield of gas falls rapidly 
as the rate qf heating decreases, until 
a certain limit is reached beyond which 
there is no further reduction. 

(4) The carbon and pitch (which is the 
material other than coke left in the 
retort after the test) falls to a minimum 
both in weight and thermal content, 
but again rises with exceedingly slow 
carbonisation. 

It will now be of interest to study the 
relationship existing between gas therms 
and tar therms and the effect of the rate 
of carbonisation upon the total niunber of 
volatile therms produced. The two most 
important observations to be made in this 
connection are : — 

(1) The tofhl volatile therms computed, 


by adding together tar therms and gas 
therms, show a gradual decrease as the 
rate of carbonisation becomes slower, 
there being a marked decrease in the 
case of exceedingly slow carbonisation. 
There is thus a lower, rather than a 
higher, yield of volatile therms resulting 
from, the slow and careful carbonisation 
of the charge. 

(2) Although the yield of total volatile 
therms falls but gradually with a reduc- 
tion in the rate of carbonisation, the ratio 
of gas therms to tar therms undergoes 
considerable variation. It will be 
observed that whereas rapid carboni- 
sation favours the produjstion of gas, 
slow carbonisation up to a point has the 
effect of preserving tar yields. 

As the first of these observations appeared 
to be contrary to preconceived ideas of 
carbonisation, it was proposed to carry out 
the carbonisation in two stages, for the pur- 
pose of ascertaining whether this more careful 
method of carbonisation would still give 
a low yield of volatile therms. Table B 
shows the results thus obtained. 

In these tests the same type of coal and 
the same apparatus were used as in the 
first series of carbonisations. Carbonisation 
was, however, effected in two stages, a 
temperature of 525^0. being attained in the 
first stage. This temperature was maintained 
until no further volatile matter was expelled 
€md the residue W8« then heated up to 1000®C. 
to complete carbonisation. The preliminary 
temperature of 525°C. as well as the final 
temperature of 1000®C. was attained in vary- 
ing times in the three experiments. From 
the results it is obvious that this two -stage 
distillation process is a more careful — i,e, 
a less drastic — carbonising process. It is 
less drastic in that there is obtained an 
abnormally high yield of tar, very little 
carbon and pitch and a yield of gas therms 
which is quite poor when considered in the 
light of to-day’s working result. It will 
be observed that the percentage of unsaturat- 
ed hydrocarbons in the final gas is low. The 
total yield of volatile products is, however, 
of the same order as the yields obtained in 
the moderately slow carl^isations of the 
first series of experiments. 

It is a remarkable fact that under condi- 
tions of careful and slow heating ^ yield of 
volatile therms obtained should^ so low, 
but this observation forms the basis of im- 
portant condusions to be developed sub- 
ji^quently. The first hypothesis which was 
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auggested to explain the results obtained 
was that , some molecular rearrangement of 
the coal substance itself took place at a 
moderately low temperature, before true 
carbonisation commenced, and that on this 
account the coal beccune less suitable for 
gas manufacture. The author is, however, 
now convinced that a very much simpler 
explanation lies in the suggestion that when 
the coal is very slowly distilled there occurs 
simultaneously a fractional distillation of the 
tar, with the consequent formation of pitch. 
An observation which tends to confirm this 
hypothesis is that the tar obtained is a 
limpid brown liquid containing a very 
small proportion of pitch and practically 
no free carbon and when the carbonisation 
process is very protracted, it is comparatively 
small in quantity. Further, such a hypo- 
thesis would accoimt for the considerably 
augmented coke yield, as well as for the 
increase in the quantity of pitch and carbon 
found in the retort, which otherwise would 
be inexplicable after such special precautions 
had been taken to carry out a very careful 
distillation of the coal. There is much more 
evidence to support this hypothesis which 
will be presented at a later stage. 

The second important conclusion which 
resulted from a study of these experiments 
will now be considered — t.e., that the more 
rapid the carbonisation the greater the 
thermal yield of gas. It is evident that 
the additional gas produced during rapid 
carbonisation results . principally from the 
cracking of tar within the retort. This 
decomposition of the tar is at its maximum 
in the case of the most rapid heating, as may 
be seen also from an examination of the 
nature of the gas produced. The most 
outstanding characteristic of the gas is the 
high proportion of unsaturated hydro- 
carbons — a fact which points to the judicious 
decomposition of tar. It is of interest to 
note, however, that tar cracking — to the 
extent to which it is practised in these 
experiments — appears to proceed without 
any appreciable loss in therms, for it will be 
seen from Table B that, for all practical 
purposes, it may be said that the therms 
lost from the tar are approximately recovered 
in the gas. These results dispose of the 
objection to horizontal retort working which 
has been put forward by those interested in 
promoting a slow and more careful method 
of distillation. This objection is founded 
upon a belief, which the author knows to be 
mistaken, that the rapid heating of coal is 


very wasteful of thermal energy. 

The outstanding conclusion to be drawn 
from this work is that there is a tendency 
for tile highest volatile therm yield to be ob- 
tained by practising the most rapid heating 
possible, and, while such a condition is 
certainly conducive to high gaseous therm 
yields, slower and more careful distillation 
is a tar conserving process and exceedingly 
slow distillation a coke conserving one. 
Beyond this, the work is only of academic 
interest, as the conditions of these experi- 
ments are not directly comparable with 
large scale working of to-day. The excellent 
yields of volatile therms obtained in these 
experiments are explicable and have formed 
the basis of further investigations of the 
principles of obtaining enhanced yields of 
volatile therms. 

Returning to the important question of the 
extent to which tar may be profitably cracked 
into gas, certain chemical aspects of the 
mechanism of tar cracking should be pre- 
sented. By this means it is possible to 
demonstrate that there is a certain limit to 
the quantity of gas which may be produced 
from tar, the over-stepping of which limit 
results in the deterioration of the tar to such 
an extent that the process becomes untenable 
from many points of view. It is almost 
unnecessary to explain that in the production 
of gas at the expense of tar — an operation 
which is proceeding to a varying extent at 
all stages of coal distillation — it is not a 
certain proportion of the tar which is changed 
into gas, leaving the remainder unchanged, 
but the character of all the tar is entirely 
altered, as regards both its physical pro- 
perties and chemical constitution. The 
brown limpid fluid obtained imder conditions 
of slow heating is replaced under the condi- 
tions of rapid heating and high temperatures 
by a thick black tar, which becomes more and 
more viscous with increasing decomposition. 
These points are very well developed in 
Fig. 21, which shows the analyses of tars 
obtained from the carbonisation of a Dur- 
ham coal at increasing temperatures. It 
is apparent that with incre^ing tempera- 
tures the naphthenes, parafBns euid phenols 
gradually disappear, while thet pitch content 
is appreciably augmented. Amother point 
of considerable interest, which may be 
seen from the table in that diagram, is 
the degree of decomposition which has taken 
place in the pitch as exemplified by its free 
carbon contisnt, which is 8.6% in 600®C. 
tar and as much as 36.1% in 800X. tar. 
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Fig 21. 


The tar obtained fiom alow temperatuie 
distillation ma> now be regarded as primary 
and that from a high temperature distillation 
as secondaiy Considerable work is being 
carried out by investigators at the present 
moment in connexion with the constitution 
of these primary tars, and some of the work 
is leadmg to such interostmg conclusions 
and would form such a delightful subject 
matter for lectur s, that the authoi has 
almost been tempted to mcoiporate some 
of It m the pi esent sent s There is, however, 
little satisfaction in presentmg the work of 
others and it is suggested that those who 
are inteiested should make themselves 
acquamted with the work of these investi 
gators 

The most important class of compoimds 
present m primary tar consists, as first 
shown by Pictet and Jjis collaboratois, of 
hydrocarbons of the closed jrmg type similar 
to those found m petroleum. They may 
be either fully saturated, as cyclohexane 


((’qHi 2)» 01 only partly saturated, as c^clo 
hexene (C(jHio) » and in order to attempt 
to trace the mechanism of tai cracking it 
IS piojwsed to consider in detail the effect 
of heat upon these two hydrocaibons which 
may be regarded as typical of othoi members 
of the same senes The cracking of cyclo 
liexane forms a very mterestmg picture of 
the complicated nature of the multitudinous 
leactions which take place in the thermal 
decomposition of a pnmary tar Complex 
though the reactions are, they are not so 
complex as in the case of the decomposition 
of phenols by heat, for cyclohexane only 
contams atoms of carbon and hydrogen 
in the molecule, while the phenols possess 
also one or more oxygen atoms In the case 
of cyclohexane, the six carbon atoms m 
the molecule are Imked together m the 
form of a rmg, each carbon atom bemg 
attached to two other carbon atoms and 
two hydrogen atoms It is hexa hydro- 
benzene, CqH|2 
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open chain hydrocarbon of the unsaturated 
type, as for example, the olefine n. hexylene. 

(A Mfiematograph film ahmving the de- 
composition of cyclohexane to cydohexene 
and to n.hexylene was thrown on the screen). 


This is usually regarded as a most stable 
grouping and, in fact, cyclohexane is foimd 
to be specially resistant to attack by most 
chemical reagents. Eesistant though it may 
be to chemical attack, the molecule becomes 
very tinstable at high temperatures, and 
from this one chemical compoimd there may 
originate innumerable compounds, solid, 
liquid and gaseous. The thermal decomposi- 
tion of cyclohexane • has been studied by 
several workers (notably by D. T. Jones) 
and a detailed study has also been made by 
the author of the liquid and gaseous products 
of decomposition. This experimental work 
has formed the basis of a diagram represent- 
ing the course of decomposition of this hydro- 
carbon ; though some of the reactions in- 
dicated may be hypothetical, they are 
based as far as possible on facts supported 
by experimental evidence. The object of 
presenting this imaginative picture is to 
allow some small appreciation of the in- 
numerable reactions likely to take place 
in a retort at any one moment. 

A large number of the possible reactions 


The two reactions proceed simultaneously, 
and probably with similar velocities. The 
*‘two products of decomposition, n.hexylene 
^d cyclohexene, may imdergo further 
~ decomposition on heating. In the first place, 
the possible course of the decomposition 
ot the n.hexylene is considered. Using 
the conception of (CH 2 = ) residues originated 
by Prof. Bone, it may be imagined that this 
hypothetical group becomes separated from 
the rest of the molecule by breaking of 
the double bond — a special point of weak- 
ness in the molecular structure — and that 
the remaining portion then undergoes re- 
arremgement with the formation of the lower 
olefine amylene 

CH2=CH.CH2.CH2.CH2.CH3. 

->^CH2=CH.CH2.CH2.CH3+(CH2=* 

Amylene. 

(This reaction was illustrated by a film,) 

Amylene itself may similarly be decom- 
posed with the formation of butylene ; 
and this in turn may give rise to propylene 
emd then to ethylene. Ethylene may 
finally decompose into two (CH 2 =) groups. 


which may be conceived to take place in the 
decomposition of cyclohexane by heat are 
grouped together in Fig. 22 . The decomposi- 
tion appears to commence either with the 
elimination of hydrogen, forming the com- 


Ha 



cvcu»««Ne. 


t 


pound cyclohexene, or by direct fission of 
the ring, when molecular rearrangement will 
take place resulting in the formation of an' 


CHa=CH.CH2.CH2.CHa 
-VCH2=CH.CH2.CH3 +(CH2=) 
Butylene 

CH2=CH.CH2.CH3. 

->CH2 =CH.CH3 + (CH2= ) 

Propylene 

CH2=CH.CH3 

->CH2=CH2 -|-(CH2=) 

Ethylene 

CH2=CHa 

-►(CH,=) +(CH,=:) 

It should be pointed out at this stage that 
these (CH 2 = ) residues would be too unstable 
to exist as such ; they would necessarily 
be very reactive and Income involved in 
other reactions which will be mentioned later. 



CHe-CH.CH2CHj.CHj.CH5 


They are, however, especially useful, as 
Bone has previously shown, in constructing 
a picture of the mechanism of hydrocarbon 
decomposition. 

Returning to cyclohexene — ^the primary 
product in the alternative method of decom- 
position of the original cyclohexane— this 
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compound cannot resist further decomposi- 
tion» owing to the presence of the double 
bond. The major portion, through fissure 
of the ring at the double bond and rearrange- 
ment of the molecule, is converted to open 
chain unsaturated cpmpoimds. The initial 
product is probably the diolefine hexadiene, 
and this may be expected to undergo further 
decomposition, splitting off (CHs= ) residues, 
and giving rise in turn to butadiene and 
finally ‘acetylene. 

{A film depicting the decomposition of 
cydtohexene to hexadiene was shown,) 



HEXAOIENE 


CH2=CH.CH2.CH2.CH=CHa 
->(CH2=) f-CH2-CH.CH=CH2+(CH2-) 
Butadiene. 


CH2-CH.CH=CH2 
->(CH2==) f CH = CH-h(CH2=) 
Acetylene. 

The acetylene may then break down 
either to the hypothetical (CH S ) residues 
or finally to carbon and hydrogen. 

CH = CH->(CH = )-}-(CH = ) 

CH = CH-^2C-f H, 

A smaller portion of the cyclohexene under- 
goes loss of hydrogen, resulting ultimately in 
the formation of benzene. Dihydrobenzene 
possibly represents a transition stage. 



CVCLOhEXENE. QHYtXneENZENe. BEN2ENC. 

Simultaneously with the other reactions 
already described, it would appear that some 
polymerisation and condensation of the im- 
saturated molecules take place, resulting in 
the formation of hi^ boiling point unsatura- 
ted bodies and aromatic compounds. For 
•example, it is possible to conceive that buta- 
diene and hexadiene may unite to produce 
tetrahydrophenylbutylene, 


CHrCH.CH-CHt^CH2 -CH.CHi.CH^CH-CHfe 

OUTAOiCNe I HOCAOIEhC 



TETRAHVOROPHCI^LBUTVLENE 
which on dehydrogenation may give phenyl- 
butylene 

C6H9.CH2.CH2.CH=CH2-^ 
CeH5.CH2.CH2.CH=CH2+2H2 
Pheny Ibutylene . 

This compound is well known to bo capable 
of condensing to naphthalene, with the 
elimination of hydrogen. 

CeH5.CH2.CH2.CH - CH2 ->CioH3 + 2H2. 

(A further film showed the formation of 
naphthalene from butadiene and hexadiene,) 

Before leaving the olefines already referred 
to, it must be i>ointed out that these may 
be hydro^nated to paraffins. A glance at 
Fig. 22 (in which the hydrogen evolved or 
absorbed in the various reactions is indicated 
by dotted lines) will show that there is always 
present for this purpose sufficient hydrogen 
produced during the reactions of decomposi- 
tion. In this way, hexylene may be con- 
verted to hexane, and similarly, penteuio,. 
butane, propane and ethane may be formed 
from the corresponding unsaturated hydro- 
carbons. 

CH3.CH2.CH2.CH2.CH==CH2+H2 

Hexylene. 

->-CH8.CH2.CH2.CH2.CH2.CH3 

Hexane. 

A reverse change may, however, take^ 
place, resulting in the formation of metheme 
and an olefine containing one carbon atom 
less than the original paraffin. For example, 
hexane may give rise to amylene and 
methane. 

CH8.CH2.CH2.CHa.CH2.CH3 

->ch2=ch.ch2.ch2.ch8-k;h4 . 

Amylene. Methane. 

The hypothetical (CHE) and (CH 2 =) 
jesidues which have been assumed to be 
produced at various stages of the decomposi- 
tion, together with a considerable quantity 
of hydrogen, may undergo interaction or 
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d^ooxUposition, with the formation of com- 
pounds such as the following : — 

(а) Methane 

(CH,= )+H, 

(б) Ethylene 

(CH,= )+(CH,= ) 

(c) Acetylene 

(CH=)+(CHE) 

(d) Benzene 

6(CH = ) 
or 3 CH = CH 

(e) Naphthalene 

4(CHE) 

CeH6+ or 

2CHE CH 

(/) Carbon and Hydrogen 
(CH*=) 


portions of free carbon and gas increase 
with the temperature, while the liquid 
decomposition products become more aro- 
matic in character. The insignificant amount 
of benzene produced calls for attention. 
When the temperature is sufficiently high, 
complete degradation to carbon and hydro- 
gen may take place. From this picture 
it is evident that a whole series of both 
analytical and synthetical reactions are 
in progress during the decomposition of cyclo- 
hexane by heat. When it is realised that, 
in the first place, cyclohexane is not nearly so 
complex as most of the other constitiients 
of primary tar, and, secondly, that it is only 
one of the innumerable compounds present 
in that tar, no apology will be required from 
the chemist for his inability to gain any- 


->CH4 
-►CH,=CH, 
->CH E CH 

'f 1 

— ►Cj^Hg+H, 
-^C+Hg 


PRODUCTS OF DECOMPOSITION OF 
CYCLOHEXANE AT VARIOUS TEMPERATURES 


CYCLOHEXANE 



Fig. 23. 


The relative proportions in which these 
various decomposition products are present 
will be considerably influenced by the 
temperature at whi^ the cracking ' takes 
place. The accompanying diagram (Fig. 23) 
•shows approximately relative propor- 
tions of the important 'pioduote formed at 
three different temperatures, 650^, 700'’ 
nnd 760^C. It will be note^l that the pro- 


thing but the haziest notion of what is 
taking place in the retort. 

Our experiments, though perhaps indicat- 
ing a slightly different interpretation of 
the mechanism of cracking of cyclohexane 
from that suggested by other investigators 
lead to the same general conclusions : — 
(1) Hydrocarbons of the cyclohexane and 
cydohexene type are the main gas 
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yielding constituents of primary tar. 
The gas resulting from their decomposi- 
tion is rich in unsaturated compounds^ 
together with ethane and methane, 
and is consequently of high calorific 
value. 

(2) The higher aromatic compounds, such 
as naphthalene, anthracene, etc., are 
formed to an appreciable extent by 
the polymerisation and condensation 
of the unsaturated compoimds present 
in the gaseous decomposition prodiicts. 

(3) Direct dehydrogenation, with the 


position of primary tar, leaving a residue 
of secondary tar which is less suitable for 
further cracking. This question of the 
cracking of primary and secondary tars 
has been studied in a series of experiments 
in which high and low temperature tars 
have been cracked in a somewhat artificial 
way in the laboratory. In these experi- 
ments the tars have b^n heated to various 
temperatures and their vapours cracked 
over heated coke in the presence of nitrogen 
or coal gas. Though the results of these 
experiments are presented, it is beyond 


FURNACE USED IN TAR CRACKING EXPERIMENTS. 




formation of benzene and its homologues 
takes place only to a very small extent, 
insufficient to account for the quantity 
of these compoimds present in hig^ 
temperature tar. 

It will have been seen that cyclohexane 
lends itself admirably to the cracking pro- 
cess cmd it is probable that the gas industry 
depends greatly upon the cracking of hydro- 
carbons of this type for the production of 
gas sufficiently rich to allow of the subsequent 
admixture of water gas without unduly 
lowering the calorific value below that 
requisite for economic distribution. It is 
probable that such hydrocarbons as cyclo- 
hexafie are selectively cracked in the decom- 


the wit of man to interpret the results ob-» 
tained in terms of the actual chemical re* 
actions which have taken place. 

The apparatus used is illustrated in Fig. 24. 
A silica tube 36' long was heated by two 
separate furnaces so that the two parts of 
it could be maintained at different tempera- 
tures. In one portion of the tube was placed 
a boat containing 10 grammes of tar and 
in. the other a quantity of coke to*act as a 
heated contact material for the cracking of 
tar. A strei^ of nitrogen or coal gas was 
passed slowly through the tube from the 
tar boat end, and the gases and condensabloi 
liquids were conducted away from the. 
opppsite end. The method of procedure 
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was first to heat the coke to a definite 
temperature, and then to raise the contents 
of the boat to a similar temperature over 
■a period of either two or four hours. Re- 
presentative samples of low and high tem- 
perature tars were used in these experiments 
and the results obtained are indicated in 
Tables C and D. It will be readily ap- 
preciated that the conditions of these 
experiments are very dissimilar to those 
wrhich may be experienced during the crack- 
ing of tar in the carbonisation process on 
ia large scale. Notwithstanding this, the 
results are of considerable interest. 

As regards low temperature or primary 
tar, it will be seen that a fair yield of gas 
is obtained at temperaturer as low as 600 ®C., 
■ a large proportion of the tar being recovered 
as a liquid which is of the nature of secondary 
tar. The figures relating to the quantity 
of tar recovered refer only to the tar con- 
densed and do not include the residue in the 
boat. The residue obtained in the case 
of low tem]jerature decomposition was a 
pitch-like coke, while that remaining at 
higher temperatures wets virtually a coke 
containing practically no volatile matter. 
The yield of gas and tar recovered at 600 ®C 
is of the order of 62 — 74%, whereas at 
800 ®C. the yield is less satisfactory. At 
980°C. the process has already become poor 
from the point of view of total yield — the 
efficiency of cracking to tar and gas having 
been reduced to 30 — 40%. The tar recovered 
at thi» temperature is smaU in quantity and 
is of an inferior quality, being thick and 
viscous. Moreover, it is evident from the gas 
analyses that with increasing temperatures 
the gas itself has suffered considerable 
deterioration, the hydrocarbons having been 
largely decomposed, and the hydrogen 
percentage materially increased. The gas 
made at the lower temperatures is rich 
in saturated and unsaturated hydrocarbons 
and poor in hydrogen. The vital necessity 
of clearing the rich gas from the retort as 
quickly as possible and avoiding long contact 
with heated surfaces is clearly demonstrated 
in the experiment at 700^0. where an ex- 
tension of the duration of the experiment 
from two to four hours results in a consider- 
able degradation of the gas, the unsaturated 
hydrocarbons alone having decreased from 
9 to 2.6%. 

In dealing with ttie results obtained from 
the cracking of hig^ * temperature tar, it 
will be seen , that the yields by wei^t of 
gas and tar at lOOO^C. oq|y amounted to 


20%, while only 25% of the thermal value 
of the tar was recovered as gas — ^and very 
poor gas too. But, above all, it should be 
noted that the residual tar obtained by 
this procedure was little else than free 
carbon. In all cases of the cracking of this 
high temperature tar the gas consists 
mainly of hydrogen. Only a small per- 
centage of unsaturated hydrocarbons is 
present, and methane is also a much less 
important constituent than in the gas from 
low temperature tar. 

The conclusion that should be drawn from 
these experiments is that, directly a primary 
tar has been converted by cracking to 
secondary tar, it should be removed from 
the retort as quickly as possible, as the high 
temperature tar is a most unsuitable material 
to be submitted to the cracking process. 
The compounds present in high temperature 
tar are comparatively stable, having resulted 
from the decomposition of less stable bodies, 
and are only decomposable at the hipest 
temperature of carbonisation. They decom- 
pose mainly by the elimination of hydrogen 
and the formation of compoimds of in- 
creasing molecular complexity, and it would 
appear that the process ends finally with 
the formation of carbon itself. It has been 
suggested that, in view of the production 
of carbon in this way, the structure of the 
carbon molecule itself is far from simple. 
It is probable that the yield of gaseous 
therms obtainable from such a tar is 
very limited and can only be attained 
by sacrificing at considerable loss valuable 
constituents such as benzene and its 
homologues, thus rendering the tar of 
little value as an industrial commodity. 

Before leaving the consideration of these 
experiments it should be noted from these 
results, and also from those shown in tables 
A and B, that the nature of the gas obtained 
during carbonisation is indicative of the 
nature of the reactions taking place in the 
retort. The greater the percentage of 
unsaturated hydrocarbons in the gas, the 
greater the quantity of primary tar which 
has been converted to high temperature 
tar and gas. On the other hand, a low 
proportion of these • hydrocarbons may 
mean that the gas and tar have been sub- 
ject to too long an exposure to heated sur- 
faces. 

The author is unable to draw a clearer 
picture of the process of tar cracking, but is 
sure that there is justification for supposing 
that the first products of hi^ temx)emture 





t CH^ inctudea ethane and other saturated A] 
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carbonisation are similar to those of low 
temperature working, owing to the fact 
that the heating of coal is a gradual process, 
however rapid it may be. Thus, a study 
of the cracking of low temperature or primary 
tar gives some indication of the reactions 
likely to occur in the high temperature 
process. Yields in actual practice are, in 
fact, likely to be superior to those obtained 
by artificially cracking primary tar, as that 
tar itself may have suffered some degree 
of decomposition before its recovery, whereas 
the primary tar obtained during the actual 
working of the high temperature process is 
cracked, so to speak, in statu naamndi. 

The most important conclusion to be 
drawn from this work is that the cracking of 
high temperature tar in large scale practice 
is likely to be an uneconomical process. 
The yields and quality of gas produced in 
the small scale experiments are poor, while 
the nature of the tar itself is degraded. 
When one commences to manufacture gas 
from high temperature tar by the mainten- 
ance of excessively high temperatures or 
by allowing too great an exposure of the 
products of distillation to high temperatures, 
it is then that the thermal energy of the coal 
begins ruthlessly to be wasted. 

Having considered some of the chemical 
principles and the mechanism of tar cracking 
the question now arises whether it is econom- 
ical to replace tar by gas. This question 
carries with it a few problems of account- 
ancy. 

The underlying principle of gas works 
accountancy is that all cliarges upon the 
undertaking and the revenues from all 
sales, including those from by-products, 
shall be expressed wholly as a debit or 
credit to the cost of gas meuiufacture ; 
the revenue arising from the sale of coke, 
tar, ammonia, etc., is utilised solely for 
the purpose of reducing the selling price of 
gas. It is proper, of course, that this should 
be, as these subsidiary operations are carried 
out for the purpose of making and selling 
gas cheaply, but, in order to compute 
the relative values of a therm in gas, 
tar and coke, it is necessary to view 
the revenues from these products from a 
different perspective and to cause each to 
bear its own cost of raw material and working 
expenses. The\revenue from tar, both 
in the case of an undertaking possessing 
its own tar-works and in those cases where 
tar is dehydrated or disposed of directly, 
is expressed as net revenue, after deducting 


all direct charges incurred in obtaining 
that revenue. The same applies to coke 
and this method of gas worlu accountancy 
causes tar and coke to be residuals in every 
sense of the word, for no contribution has 
been made by them for their share of the cost 
of the original coal, for expenses incurred 
in the retort-house, and, indeed, for the 
general overhecul charges common to a gas 
undertaking. In order that the therms of 
the coal may be distributed in the most 
remunerative way, it is desirable that the 
accounts of the gas undertaking be analysed 
to show these points clearly. Although the 
author does not claim to be an authority on 
questions of accoimtancy, he has attempted 
to analyse the accounts of the three 
London Companies to show the contribution 
of tar 08 tar and tar as gas in reducing the 
selling price of gas. In this way it should 
be possible to obtain a conception of the 
relative values of the gas therm and tar 
therm. The selling price of gas was deter- 
mined assuming 

(1) Tliat the tar has no value and is 
thrown away. 

(2) That the tar is sold as tar and that 
its net reventie is deducted from the 
cost of gas manufacture (the usual 
practice). 

(3) That the therms of the tar are con- 
verted with 100% efficiency into gas 
therms, allowance being made for the 
additional costs incurred in purification 
and distribution of the gas but not for 
the cost of conversion of tar to gas. 

The figures obtained from the balance- 
sheets of the London Companies are as 
follows : — 


Selling Price of Oaa per Therm. 



1920. 

1021. 

1922. 

1923 


d. 

d. 

d. 

d. 

Tar thrown away 

11.8 

12.7 

11.3 

9.6 

Tar sold as tfkr , 

10.6 

12.2 

10.9 

8.8 

Tar sold as gas . 

10.1 

10.9 

9.7 

8.2 


T 


It is thus seen that in the' four years 
imder consideration the contributions of 
tar in the form of tar to reducing\he selling 
price of gas in the case of the London 
Companies are 1.2d., 0.5d., 0.4d., and 0.8d., 
per therm. Contrast these figures with the 
reductions in the selling price of gas whidi 
would have resulted had all the tar been con- 
verted into gas with 100% yield and without 
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incurring any . process costs (exisept 
purification, distribution, etc.) — viz., 1.7d., 
1.8d., 1.6d., and 1.4d., per therm. On this 
basis, therefore, for the four years in question, 
tar in the form of gas would appear to have 
been respectively 1.4, 3.0, 4.0, and 1.7 
times as valuable as it was in the form of 
tar. 

It is difficult, however, to imagine that 
it is possible to convert all the high tein- 
perature tar into gas with 100% yield, but, 
provided the process of gasification of a 
part of the tar can be carried out with a 
high degree of efficiency without decreasing 
the market value of the remaining tar, 
and provided no additional retort -house 


figure is given as one above which serious 
deterioration and waste of secondary tar 
may result.) 

It is not proposed to deal with the charac- 
teristics of high temperature tar, but it may 
be of interest to note in passing that the 
free carbon content of the tar is not only 
an indication of the amount of secondary 
decomposition that has taken place, but is 
also an indication of the ease with which 
the tar may be distilled at the tar works. 
A tar possessing a high free carbon content 
has the power to emulsify with water and 
it becomes increasingly difficult to separate 
the water by distillation as the percentage 
of free carbon inci'easea. 




costs are incurred, particularly in regard 
to stopped pipes, then the process of gasifica- 
tion is an economical one and should be 
practised. The degree to which tar gasifica- 
tion should be practised, however, is entirely 
dependent upon market conditions, and from 
the figures given above, it would appear that 
in the years 1920 and 1923 it would not 
have been a paying proposition to gasify 
tar to any considerable extent. Unfortu- 
nately, to determine the wisdom or otherwise 
of gasifying tar imder any conditions of 
market price, calculation and some experi- 
mental determinations are required which 
cannot conveniently be practised universally. 
For general purposes, however, it may be 
stated that, year in and year out, it is 
economically soun4 to g^ify as much tar' 
as possible, as long as troubles are not being 
experienced with stopped pfpea in the retort- 
house and the free carbon content of the 
residual tar ^oes x^ot exceed 16%, (This 


A ready method of observing the free 
carbon content of tar is to produce a micro- 
scopic slide smudge. Fig. 26 represents 
a smudge obtained from horizontal retort 
tar, and Fig. 26 one from vertical retort 
tar. 

It is now proposed to attempt to determine 
the practical applications of the experimental 
results and theoretical considerations sub- 
mitted in this lecture. I^rge scale ex- 
perience, as well as the experimental work 
presented, demonstrates that the gas manu- 
facturer who wishes to obtain a maximum 
gaseous thernial yield must carbonise coal 
as rapidly as possible. If two retorts of 
equal length and volume are taken and 
in one 6 cwt. of coal are carbonised up 
to lOOO^C. in 6 hours, and * in the other 
10 cwt. are carbonis^ up to the same 
temperature in 10 hours, then the rate of 
heating will be greater in the case of the 
small charge, and it is a recognised fact that 
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the old method of 6 hour work and 6 cwt. 
charges gives better gaseous therm yields. 
This method of working, however, carries 
with it so many disabilities in the form of 
stopped pipes (the costs of which cannot 
be computed in terms of therms per ton), 
that the quest for gaseous therms must 
of necessity give way when such troubles 
become acute. By increasing the weight of 
the charge and the period of carbonisation, 
the tendency is to conserve the tar, but 
there must come a stage when the tar yield 
is so high emd the gas yield so low, that 
means have to be taken for promoting the 
cracking process. Moreover, considerable 
difficulty is experienced in preventing the 
very fluid tar from refluxing in the ascension 
pipe and the main disability of distilling 
12 cwt. charges in 12 hours has been the loss 
of tar at the mouthpiece, though means 
have now been adopted for obviating this 
loss. To-day the tendency in horizontal 
retort working Ls to approach rapid car- 
bonisation by raising the temperatures of 
the setting, so that a maximum charge of 
coal may be carbonised in a smaller number 
of hours than the weight of the charge ir 
cwts. — i.e., 10 cwt. in 8 hours — 13 cwt. 
in 11 hours, etc. This is the method now 
being adopted to obtain the most rapid 
carbonisation in horizontal retorts without 
incurring the difficulties of stopped pipes, 
and it is the way in which hi^ gaseous 
therm 3delds are obtained, although the tar 
yield naturally suffers slightly. There will, 
however, come a time when these modifled 
weights and periods of carbonisation will 
tend to produce the disadvantageous con- 
ditions of the light charge ; the author does 
not know precisely where the transition point 
lies. With the manufacture of Are -clay 
material of greater and greater Are -resisting 
and heat-transmitting properties, too great a 
degree of drasticity of distillation will tend 
to be reached, with the result that the limit 
of efficient working will be overstepped and 
retort-ho\ise disturbances will be incurred. 
Further, it has been shown that the cracking 
^ of tar as it is produced, or at the very instant 
after its production, differs appreciably 
from the cracking of secondary tar in a 
heated chamber. It follows from this that 
the cracking of tar in the coal substance 
is one thing, wheieas the cracking of tar 
in the heated free space of a half -Ailed retort 


is an entirely different matter. The ten* 
dency of m^em . carbonising practice in 
horizontal retorts is to reduce the free space 
to an absolute minimum, and the author is 
certain that this is advantageous to the 
distillation process. What is required, how- 
ever, is greater rate of heat transmission 
within the coal substance and this subject 
wijil be dealt with in the next lecture. 

In conclusion , the author has demonstrated 
in one set of experiments the value of rapidly 
heating the charge. Rapid heating means 
the maintenance of high temperatures at 
the retort walls. The second set has showp 
the folly of attempting to gasify secondary 
tar, and at high temperatures, even primary 
tar, while the experiments have indicated 
also the necessity for preventing the pro- 
ducts of distillation from coming into con- 
tact with highly heated surfaces. Good 
carbonisation is a fight between these two 
factors, and it is impossible to recommend 
any hard and fckst rules of procedure to be 
adopted in the ^;as industry. Each gas 
undertaking' is almost a law unto itself, 
governed by its existing plant, its geographi- 
cal position, its market for by-products, 
and the requirements of its consumers. 
It has not been generally realised in the 
past that the conditions of carbonisation 
can bo readily modified in order to give the 
required distribution of therms, and to-day 
it is not a difficult matter for a chemist to 
determine the conditions likely to be most 
remimerative and satisfactory with the 
plant at the disposal of the engineer. 

Some of the h 3 rpotheses put forward for 
consideration may one of these days be 
found to be hopelessly unsound, but even 
if this be the case, the main point of this 
lecture will still hold — viz,, the inadequacy of 
thinking in terms of gaseous therms alone emd 
the necessity for taking into consideration the 
total volatile therms in the form of both tar 
and gas. 

The author takes the opportimity of 
acknowledging the help afforded by Mr. E. 
Anson Dyer, who has prepared the film used 
for demonstrating some t 3 rpidal chemical 
changes. The large amount of work en- 
tailed has been undertaken by Aim in the 
belief that this method of depicting chemical 
reactions will play an important r61e in the 
teaching of chemistry in the future. 
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LA VIE INDUSTRIELLE EN FRANCE. 

Un Nouvbl Appabeil pour le TRAcib Auto- 
MATIQUE DE LA ROUTl SUB LA CaBTE k BoBD BBS 

Navibbs. 

La Marine franfaise a experiments demiSrement 
* un nouvel appaieil traoenr de route^ invents par 
le Lieutenant de vaisseau Baule. Get appareil 
intSgre tous lee mouvements du naviie et les 
trace Bur la carte S meeure de la marche du 
b6timent. 11 dScompose renregistiement du cap 
et de la viteese en mouvements distincts, k une ou 
deux secondes d'intervalle ; il trace des SlSments 
rectilignes trSs petUs, qui pratiquement, se con- 
fondent avec la route exacte. 

Dans cet appareil, la carte est tendue sur un 
cadre au-dessous duquel est disposS un mScanisme 
Slectro-mScanique. Sur la carte mSme se trouve 
une bille en acier enduite d’encre, qui se dSplace 
en laissant une trace sur la carte, sous Taction 
d'un Slectro-aimant faisant partie du mScanisme. 
Ce mSoanismo se compose principalement d*un 
chariot portant Taimant, capable de se dSplacer 
le long d*un bras rectiligne articulS k un cdtS 
du cadre ; oe chariot repose d’autie part sur un 
plateau qui peut recevoir un mouvement rectiligne 
altematif, et un mouvement de rotation. Le 
mouvement de rotation est asservi avec oelui du 
compas du navire ; il tiaduit done sur la carte les 
changements de direction. 

Le tracS des sectcurs repiSsentant les paroours 
pendant chaquo unitS de temps est effoctuS sous 
Tinfluence du fonctionnement d*un loch k buUes. 
Bans cet appareil, un rSservoir d’air comprimS 
k faible pression laisse Schapper par une soupape 
une certaine quantitS d’air dans un tube parcouru 
par un courant d*eau resultant de la marche du 
navire. Les bulles d*air passent successivement 
sous un plot Slectrique disposS k TairiSre du tube. 
Chaque bulle qui parae inteirompt le courant 
Slectrique d’une pile qui passe par ce plot, ce qui 
commande en meme temps Tenvoi de la bulle 
suivante. La succession des bulles peut ainsi 
Stre employSe k envoyer dans un circuit Slectrique 
des impulsions en nombre proportionnel k la vitesse, 
toutes les fois, par exemple que le navire a parcouru 
l/200Sme de mille. Ces impulsions sont traduites 
sur le traceur de route, au moyen d’un mScanisme 
trop compliquS pour etre decrit ici, par un dSplace- 
ment du chariot, qui trace sur la carte un secteur 
de l/200Sme de mille. Ensuite, si la direction a 
changS, le plateau toume d’une maniSre cones- 
pondante, puis s’immobilise pour le tracS du 
secteur suivant, et ainsi de suite. 

Avec cet appareil, le idle de Tofficier de quart 
se borne k la vSrification de TSchelle suivant la 
latitude. traceur a encore. Tavantage de se 
prSter faoilement a la rSpStition du tracS en un 
point quelconque du navire : dans le bureAu ou 
le blookhaus du commandant, par exemple. Un 
appareil simplifiS, reliS ifTappareil principal par 
des connexions Slectriques sifftit k cette rSpStition. 

Dee expSriences faites sur des tiajets oompliquSs 
ont montrS Texactitude du fonctionnement de 
Tappazell, . 


L’UsIEB ElECTBIQUB BiABiMOTBICB BE l’AbEB- 
Wbach, FBiis BE Brest (FinistAbe). 

Depuis plusieurs annSes, les ingSnieurs fran^ais 
s’occupent d’utiliser la force des inarSes pour la 
production d’SlectricitS, dam des groupes turbo- 
alteznateurs actionnSs par le flux et le reflux de 
la mer. Le principe est trSs simple, mais Tapplioa- 
tion Test beaucoup moins, car le fonctionnement 
de Tusine est foreSment intermittent. Plusieurs 
combinaisons ont StS proposSes pour attSnuer 
TirrSgularitS de la puissance, et Tune des plus 
intSressantes est celle de TlngSnieur beige Defour. 
Ce n’est oepeiidant pas ce systSme qui a StS adopts 
pour la premiSre installation marSmotrice qui 
vient d’Stre dScidSe en France. On s’est arrStS 
k une conception trSs simple de Tusine marSmotrice, 
en demandant k une seconde usine ^rdinaire de 
rSgulariser son dSbit en foumissant k chaque 
moment la puissance supplSmentaire au rSseau. 

L’Etat fran9aiB ayant dScidS de faire cOnstruire 
une premiSre usine marSmotrice, pour mettre 
au point TStude pratique de ce problSme, a choisi 
la solution de deux usines conjuguSes, situSes 
k 26 Km. au nord de Brest, elles alimentent ce 
port de guerre, qui a Sgalement une certaine 
importance industrielle. 

L’usine marSmotrice de 6,000 h.p. sera installSe 
sur Testuaire de TAber-Vrach. Elie sera conjuguSe 
avec une usine hydro-Slectrique d’eau douce qui 
utilisera la force de la riviSre le Diouris, affluent 
de TAber-Vrach ; les eaux de ce cours d’eau seront 
retenues par un barrage de 30 mStres de hauteur. 
Une ligne k haute tension reliera les deux usines 
avec Brest. 

Une loi de DScembre, 1923, avait iixS la participa- 
tion flnanciSre de T Etat k cette entreprise, et deux 
decrets d’Aofit, 1924, viennent de coneSder Tex- 
ploitation des deux usines et de la ligne k haute 
tension a la “ SociStS flnanciSre pour TIndustrie.” 
Ainsi se trouve close la pSriode de prSparation, 
et celle de rSalisation vient de s’ouvrir. On peut 
ainsi espSrer voir bientOt construite la premiSre 
usine marSmotrice fran^aise. 

L* Electrification des Chemins be Fer be la 
Banlieub be Paris. 

Les Chemins de fer de TEtat exploitent k Touest 
de Paris un important rSseau de banlieue qui 
comporte actuellement 800 kilom. (60(1 miles) 
de voies simples et dessert la partie la plus peuplSe 
des environs de Paris. 11 possSde dans Paris 3 
grandes gares: celles de Montparnasse et des 
Invalides sur la rive gauche, et celle de Saint- 
Lazare sur la rive droite de la Seine. C!ette demiSre 
assure la plus grande partie du trafle : sur 70 
millions de voyageurs amenSs par an avant la 
guerre par le rSmu de TEtat, 60 millions arrivaient 
par la gare Saint-Lazare. Le nombre des voyageurs 
quittant la gare pendant Theure la plus chaigAe 
(de 18 h 30 A 10 h 30) Atait de 13,000 en 1910, 
18,000 en 1920, et dApasse actuellement 23,000. 

Pour rApondre k un tel accroissement de trafle, 
on a dAcidA d’Mectrifier les lignes de petite banlieue. 



October S, I9ii, 


Journal of thr hoval society of arts. 


dod 


Les deux premieres lignes ^leotriques, les plus 
chaig^es, viennent d'etre mises en service, ce sont 
celles* de Paris A. Bois-Colombes, et k B^con-lca- 
Bruydres. 

La traction est assur^e au moyen d’automotrices 
k courant continu a 660 volts. Le courant est 
produit dans deux usines principales appartenant 
au chemin de fer. Tune k Bezons, Tautre aux 
Moulineaux, de 20,000 kilowatts chacuno, cette 
puissance devant 6tre doubl4e plus tard. 
courant est produit sous forme triphas6o k 15.000 
volts, et il est transform6 en courant continu dans 
une quinzaine de sous-stations r^parties dans tout 
le r^seau. 

Les automotrices et les remorques sont de 
construction analogue. Elies sont 3 nti^reTnent 
m^talliques, 6tablie8 sous la forme d’une “ caisse- 
poutre ” de grande resistance. L’automotrice est 
portde par deux bogies inoteiirs, chaque bogie 
etant actionnee par deux moteurs do 166 h.p. ; 
li puissance totale cat done de 660 h.p. Les 
trains sont formes d’^l^ments do traction in- 
d^composables, constitu^s par une automotrice 
et une remorque. Siiivant Taffluence dcs voyageurs, 
les trains sont constitu^s de 1 a 4 ^I6ments 
semblables, et la puissance est ainsi tou jours 
proportioiinelle A, la charge. Pour facilitor la 
formation de cos trains, les extr^mites do chaquo 
61^ment sont munis d’un attelage automatique. 
I^a commando peut so faire, soit de la cabine 
principale de Tautomotrice, soit d’une petite 
cabine auxiliaire, a rextr6mit4 de la remorque, 
pour la marchc en sens inverse. 

L’6quipement est du type Sprague multiple 
Unit Control ; il est constitue de fa 9 on k pouvoir 
fonctionner indiff^remment sous 650 volts ou sous 
1,500 volts, pour le cas oh Ton adopterait plus 
tard cette demidre tension ; I’appareil de manoeuvre 
principal, du type 61ectropneumatique, est place 
dans la cabine du wattman, de sorte que toutes 
ses parties sont facilement accessibles. 

Un 614ment de traction, form6 d’une automotrice 
et d’une remorque, peut transporter normalement 
environ 370 voyageurs, dont 70 de premiere classe, 
de sorte qu’un train moyen de 3 Elements en trans- 
porte plus de 1,000. Aux heuros d’affluence, le 
matin et le soir, les trains sur les deux lignes 
61ectrifi6es partent k intcrvalles de 15 minutes, 
de sorte que les gares interm^diaires communes 
aux 2 lignes sont desservies k intervalles de 7i 
minutes. 

La traction ^lectrique sera mise en service sur 
une seconde zone I’ann^e prochaine, et I’ensemble 
du r^seau de banlieue sera 41ectrifi6 en 1927. 


OBITUARY. 

Edwabd Tancbbd Aoius. — By the death of 
Mr. £. T. Agius, from heart failure, on 
September 2lBt, at his residence. No. 3, Bdsize 
Grove, Hampst^, the Society loses a supporter 
of long standing, he having been elected a 
member in 1806. Mr. Agios, who had reached his 


seventy-sixth year, was senior member and 
managing director of Messrs. E. T. Agius, Ltd., 
of 10 and 1 1, Lime Street, E.(’., a firm established 
over half a century ago and pusseMsing branches at 
Cardiff, Ncwcastle-on-Tyne, Glasgow, Liverpool, 
Swansea, Hull, Southampton, Genoa, Malta and 
Alexandria. 

The oldest active member of the Baltic Shipping 
Exchange, he was also a member of the fjondon 
(’hamber of Commerce and of many other chambers 
of commerce; Commissioner for Malta at the 
British Empire Exhibition ; and since the autumn 
of 1923 he has represented the interests of Malta 
on the Dominions and Colonies iSoction Committee 
of the Royal Society of Arts. Ho was well known 
for his genert>u8 assistance to deserving charities. 


VICTORIA AND ALBERT MUSZUM. 

The Victoria and Albert Museum has recently 
acquired, through the generous gift of Mrs. Gabrielle 
Knthoven, her Collection of Piny- Bills and ’ITieatrical 
Programmes, representing the active enthusiasm 
oi many years. The Collection, which is by Tar the 
largest in existence, contains many prints, auto- 
graphs and architectural drawings as well as play- 
bills, and comprises over o0,(X)0 items ranging from 
the beginning ot the 18th century until modern 
times. The earliest bill is ff)r a performance of 
“ Comus,” at Covent Garden in 1730, and the 
Collection contains almost complete sets of the 
nightly play-bills, beginning in the 18th century, of 
theatres such as Drury Lane, Covent Garden, the 
Hay market, etc. 

The play-bills have already been of scrA’iee in the 
identification of drawings of costume and scener}\ 
and many of the bills have considerable literary and 
dramatic interest. The Collection includes the 
announcement of the first appearam^e on the T^ondon 
stage of “ a young lady ” who was afterwards to be 
known as Mrs. Siddons, and the bill for the first 
performance of “ The School for Scandal.” There 
are 240 bills referring to Garrick, and almost 
complete sets for Peg Woffington, Kean and 
Macready. Mrs. Enthoven’s object, however, has 
not boon to collect individual curiosities but to 
make her collection as complete as possible in order 
that it may serve as reliable material for the art of 
the theatre and for theatrical history, which, in the 
past, has been notoriously inaccurate from the veiy 
real difficulty of finding trustworthy records. 

The play-bills are to be stored in the Department 
of Engraving, Illustration and Design, which, it 
will be remembered, was responsible for the Inter- 
imtional Theatre Ei^bition held at the Museum in 
1922. When the work of cataloguing tfnd indexing 
the coUeotion has been completed the new material 
will be available in the Students’ Room of the 
Department, which contains a steadily growing 
collection of designs for theatrical scenery, costume, 
and architecture. 

The main portion of the Enthoven Collection up 
to the year 1870 has already been placed in the 
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Museum, aud the work of continuing the collection 
and of filling up gaps, particularly in connexion with 
modem plays, is being earned on with Mis. £n- 
thoven’s valuable help. Every effort is being made 
to render this collection as complete and authorita- 
tive as possible ; and Mrs. Enthoven and the 
Museum Authorities will welcome gifts of any 
play-bills or progTamme.s which are missing from 
the collection. 


DUMFRIES AND GALLOWAY BACON. 

Dumfries-shire and Galloway have long been 
celebrated in Scotland for their daiiy farms, and 
there are many well-known herds of Ayrshire 
and other breeds of cattle in both localities. 
Naturally, this gives rise to pig-breeding; as 
separated milk from butter- making, and whey from 
cheese- making, form excellent foods for pigs. 

Generally speaking, the breeds of pigs which 
are mostly favoured in the South-West of Scotland 
are three in number, i.e., the Large Black, Largo 
White Yorkshire, and Middle White Yorkshire. 
These pure breeds and their various crosses are 
largely favoured by bacon-curers, and there has 
been much development of pig-breeding in this 
part of Scotland during recent years, the demands 
of the bacon-curers having increased very greatly. 

Bacon-curing is the natural corollary of pig- 
breeding, and there is plenty of room in Scotland 
for development in this particular industry, as 
the imports of bacon and pig products from 
overseas are enormous. 

The value of such imports into Great Britain 
at the present time is around 55 million pounds 
per annum, and it is only reasonable to suppose 
that a large proportion of this business could be 
retained at home, if pig-breeding were more, 
developed throughout the country. The home 
article, also, always commands the highest price. 

There have been several new bacon factories 
organised in Scotland during recent years. The 
latest of these is at Dumfries, where some very 
handsome buildings at Terregles, near the town, 
have been acquired, and are being converted into 
a modem bacon factory from the designs of 
Mr. Loudon MacQueen Douglas, F.R.S.E., of 
Edinburgh. The factory has been equipped, to 
begin with, to handle about 250 pigs a week ; and 
the lay-out has been arranged so that the capacity 
of the factory cAn bo doubled with very little 
trouble. 

The work to bo carried on will be the production 
of Scottish rolls, hams, and Wiltshire bacon, and 
it is confidently anticipated that there will be a 
la^e demand for the Scottish-cured Wiltshire sides. 

The factoiy will embrace all'the different depart- 
ments which go to make up the general success of 
such an establishment, and the most modem 
machinery and appliances are being installed 
in the sausage departhae^t, ham . cooking, and 
general cookii^ room, lard department, and lutkery 
and by-produo^ department. It- i« very little 
use indeed to try to make bacon iactoiy a 


success without specialising in these auxiliary 
departments, and it is a curious fact that there 
seems to be unlimited demand for these secondary 
products, more especially when they are prepared 
by an expert, such as has been appointed to the 
Dumfries factory. 

It is hoped that the factory will be in a position 
to receive pigs in large numbers shortly, and that 
the products will soon become familiar in Scotland 
and elsewhere. 


CEMENT MANUFACTURE IN THE 
EMPIRE. 

The manifold uses of cement and especially its 
employment for the manufacture of concrete, which 
is so largely used at the present day in place of 
brick and stone for structural purposes, render 
it of no little importance that all countries should 
be able to obtain cement for local use at a reason- 
able cost. In many overseas countries, particularly 
those remote from the present centres of production, 
the use of cement is greatly restricted owing to the 
heavy cost of shipment and the consequent high 
price of imported supplies. 

Portland cement is already being made in large 
quantities in several overseas countries of the 
Empire, such as (^'anada. Union of South Africa, 
Australia, New Zealand and India, whilst opera- 
tions on a smaller scale are beiiig carried on in the 
Sudan, Rhodesia and Malaya. It seems probable 
that the raw products required for cement manu- 
facture exist in nearly all parts ol the Empire, but 
hitherto little information has been available 
regarding the possibilities of establishing a cement 
industry in most of the Crown Colonies and 
Protectorates. Considerable attention has been 
devoted to this question in recent years by the 
Imperial Institute, where a fully equipped cement- 
testing laboratory has been installed, and the first 
part of an interesting article on the subject is 
published in the current issue of the quarterly 
“Bulletin of the Imperial Institute.” An outline 
is given of the manufacture and properties of 
different kinds of cement, special attention being 
devoted to the characteristics required in the 
raw materials used for the several classes of cement 
now employed in building. This is followed by 
particulars relating to the opportunities of cement 
manufacture in the Crown Colonies and Protec- 
torates ; under each country is given an account 
of the deposits so far known, results of tests carried 
out at the Imperial Institute, and a discussion of 
the prospects of establishing a cement-making 
industry. In the first part, now published, British 
West Africa is dealt with. It is shown that cement 
materials occur in Nigeria which are worth further 
investigation and technical trial, particularly in 
view of the existence in the country of deposits 
of coal and lignite which could be used as fuel- 
Suitable limestones appear to occur also in the 
G5ld Coast, but there seems to be little chance 
of finding' in Sierra Leone materials in sufficient 
quantity for cement manufacture. 
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PROCEEDINGS OF THE SOCIETY. 


CANTOR LECTURES. 

A STUDY OF THE DESTRUCTIVE 
DISTILLATION OF COAL. 

By Edwabd Victor Evans, O.B.E., F.I.C., 

Chief Chemist, and Products ManaKcr, South 
Metropolitan Oas Company. 


Lecture III . — Delivered March 10«^, 1924. 

h\ the previous lecture it was demon- 
strated that rapid carbonisation is essential 
if the best yields of gaseous therms are to 
be obtained. It will be remembered that 
this was considered to be due to the fact 
that with rapid carbonisation the average 
temperatures maintained throiighout the 
coal charge are higher than in the case of 
slow carbonisation and that in consequence 
the tar is subjected to a higher degree of 
cracking, with the result that gas is pro- 
duced at the expense of tar. It was decided 
that this practice of converting tar into 
gas was generally the most economical 
one to adopt in the gas industry, provided 
that the cracking process was effected with- 
out decreasing the market value of the res- 
ulting tar and causing retort.house troubles in 
the form of stopped pipes. The question, 
therefore, is how to modify the carbonising 
process in order to increase the rate of heat 
transmission not only through the retort 
walls, but also through the charge itself. The 
use of retorts manufactured of a material 
which is a better conductor of heat than the 
fire-clay employed to-day will solve the first of 
these problems, and, in America, carborund- 
um is coming to the fore in this connexion. 
The rate of heat transference through the 
coal charge, however, . will still be slow, no 
matter how rapid it may be through the 
retort walls, , and the more important 
problem which is presented for solution is 
that of increasing the conductivity of the 
coal. 


Before passing on to a consideration of 
the question of treating coal prior to car- 
bonisation in order to increase the rate of 
heat transmission, the author wishes to 
describe the physical changes which are 
believed to take place when ordinary coal 
is undergoing carbonisation. In a well- 
filled horizontal retort, with some 3in. 
or 4in. space above the top of the charge, it 
is probable that the periphery of the charge, 
which is in direct contact with the walls 
of the retort, very rapidly attains a high 
temperature. The rate of heat transmission 
to the centre of the (;harge would, if the 
material were not undergoing constant 
physical change, be very rapid during the 
first few hours, but would gi*adually decrease 
as the temperature of the charge approxi- 
mated that of the retort wall. The physical 
condition of the coal, however, does change 
during the period of carbonisation, and 
particularly during the first few hours, and 
it is these changes which are deemed largely 
responsible for the low heat conductivity 
of the charge. It is known that certain 
resinous constituents of the coal — the so- 
called gamma compounds— melt readily, 
and it is probable that the fusion of these 
constituents is responsible for the cementing 
together of the charge. It is conceived that 
the outer crust of the charge is very rapidly 
carbonised and cemented into coke and 
that this may take place even while, in the 
centre of the charge, there exist pieces of 
coal which still retain their identity although 
perhajw they may have become slightly 
plastic on the surface. As the temperature 
of the mass greidually increases there appears 
to be produced a plastic layer which forms 
a semi-liquid wall enclosing coal which up 
to this point has lemained practically 
imchanged. As this coal undergoes de- 
composition, some of the gaseous products 
force their way through the plastic layer, 
which in consequence becomes much dis- 
tended by the bubbles of gas. Meanwhile 
the semi-liquid layer itself is undergoing 
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decompogition, the gas^ evolved adding to 
the effect of those from the decomposing 
coal within. As decomposition proceeds, 
the layer gradually loses its plastic nature and 
ultimately hardens, giving the cellular struc- 
ture typical of an ordinary gas , coke. It 
is the cellular nature of the carbonised mass 
which is the cause of the low heat conduc- 
tivity of the material and it is thus indirectly 
the plastic layer which impedes the rate at 
which heat is transmitted into the charge. 
It is imagined that the gases evolved during 
the whole of this process fight their way 
to the wall of the retort either through the 
plastic layer or through the cellular coke 
already produced, and if evolved at the side 
or bottom of the retort, travel between the 
charge and the retort wall imtil they reach 
the space above the charge. An untold 
hubbub must take place as the plastic layer 
finds its way towards the centre of the charge 
and is there gradually heated to the decom- - 
position point. Whereas tlie volatile matter 
evolved during the cjarly stages of carbonisa- 
tion had to run the gauntlet of the heated 
outer layers only, now every bubble of gas 
produced must fight its way through 
the whole mass — through tar and other semi- 
liquid products — until it finds a means of 
exit through the innumerable channels of 
the partly and fully cokified portions. Each 
step it takes brings it into a hotter zone 
and the molecule which, as may be imagined, 
started from the centre of the charge with 
a wonderful degree of complexity, is sub- 
mitted to such disruptive infiuences that 
by the time it finds its way through the coke 
it has been reduced to a comparatively 
simple form. Even then it still has to run 
the gaimtlet of the space above the top of 
the charge. In all these reactions of decom- 
position a certain time of contact is necessary 
and the final form taken by this molecule 
will depend largely upon whether it be 
withdrawn from the retort before sufficient 
time contact has been given to break it 
down completely. A knowledge of chemis- 
try does not help very much in the inter- 
pretation of this picture — in fact it rather 
tends to complicate .matters — ^for it allows 
one to appreciate bettei^ not only the com- 
plexity of the reactions, but also the almost 
limitless range of reactions that may take 
place. ** 

This picture of 'Um physical changes 
which coal is supposed to undergo on heating 
has indicated that indirectly it is the plastic 
layer which pxeventa h&t being rapidly 


conducted through the .coal charge — a 
conclusion which has been reached by a 
number of investigators. The problem of 
increasing the heat transmission of the coal 
substance iiself will be solved, therefore, 
by adopting suitable means for preventing 
the formation of the plastic layer. The 
absence of the plastic layer and the avoidance 
of large cells will allow rapid penetration of 
heat through the charge, and in consequence 
one would naturally expect, from the con- 
clusions arrived at in the previous lecture, 
that ah increased yield, not only of gaseous 
therms, but also of total volatile therms, will 
be realised. It is known that expansion of 
the charge during carbonisation may be 
avoided, or at least very materially reduced, 
by admixing with the coal to be carbonised 
an inert absorbent material such as coke 
or coke -breeze. This material, if intimately 
mixed, will prevent the formation of a plastic 
layer by absorbing the tar-like matter formed 
and by providing an infinite number of small 
pores and channels through which gases 
may escape. Moreover, the tendency 
of the material to expand during carbonisa- 
tion will be reduced, as the large cells which 
originate from the plastic layer will no 
longer be formed. It is these large cells 
which constitute such a great impediment 
to heat transmission, and with the particles 
of coal and inert material lying in close 
proximity during the whole carbonising 
period, a small -celled structure will be 
produced, with the result that the rate of 
heat transmission will be considerably 
augmented. 

It can be demonstrated by experiment 
that, by culmixing coke with coal and 
briquetting the mixture without a binder, 
the rate of gas evolution is materially in- 
Crecued. For this purpose equal weights of 
the same coal, one sample of which is bri- 
quetted with 25% of coke, are heated in 
silica bulbs in a furnace, the temperature of 
which is from 900° to 1000°C. The rate of 
gas evolution is found to be materially 
greater in the case of the briquetted mixture, 
showing that the effect of the inert absorbent 
material in the coal mass is to increase the 
rate of heat transmission. Such an experi- 
ment, although on an exceedingly small 
scale, demonstrates clearly the difference 
in the respective rates of carbonbation of 
coal alone and of coal briquetted with coke. 
The results of some experiments, carried 
odO' on a somewhat larger scale, using 
<]f«iantitie6 of the order of a retort charge 
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VOLUME ft CALORIFIC VALUE CURVES 
OBTAINED IN THE CARBONISATION OF _ 

OR DINARY COAL I BRIQUETTED COAL COKE MIXTURE A s 


ORDINARY COAL 7^ 

CU.FT./1M. . ..ORIOOEmO MIXTURE ^ 

0? Of.....?Yiao CORRECTED TO lOO^COAL 



TIME HOURS 


■.mUs/ClLFT. 



are, however, of still greater interest, 
in Fig* 27. are seen the Vqlume and calorific* 
Value curves plotted from the results obtained 
in t^e carbonisation of a briquetted 75/25 
mixture of coal and coke ; the curves are 
compared with those obtained as the result 
of carbonising a similar wei^t of coal alone 
under similar conditions. The results re- 
lating to- the briquetted mixture have also 
been corrected to 100% coal, and the curves 
obtained in this case show how the rate of 
distilling the coal is affected by. briquetting 
with coke. * 

These curves indicate very clearly that 
the nature of the carbonisation process , {ia 
entirely changed when a briquetted coal-ealre 
mixture is used instead of ordinary rOQa|« 


The carbonising process has been accelerated, 
to such an extent that the whole of the gas 
has been expelled from the briquettes in 
6} hours, as compared with 9^. hours in 
the case of untreated boal. The difference 
between these two periods is 31 J%, and if 
allowance be made for the fact that inert 
material is mixed with the coal to the 
extent of 25% it wil^be found that the 
throughput of actual coal wfil be increased 
slightly when 75/25 briquettes are carbonised. 
Striking though the diagrammatic curve 
may be, it is here that the thermal models 
employed in the first lecture show so 
admirably the difference in the rate of 
carbonisation produced by the admixture 
of an inert material with the ooal. Fig. 
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shows the thermal models obtained from the first and last hours of the carbonising 

carbonisations of ordinary coal and of a period. Striking thou^ this is, the dif- 

briquetted coal-coke mixture. The principle ference is greatly accentuated in the case of 

^f these models was described in Lecture I. the carbonisation of briquetted coal-coke 
In the first lecture it ymi also demonstrated mixtures. Fig. 29 shows three sections 

how striking was the difierenqe between the •taken from the thermal model obtained 

amounts of useful work effected in the retort Uie 10-hour carbonisation of ordinary 

during the midd]e"teii x^inute periods neqalrx and two sections taken from the 
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10 MINUTE SECTIONS TAKEN FROM THERMAL MODELS. 


COAL. 



BRIQUETTCO COAL-COKE MIXTURE. 



HOUKt. 

Fia. 29. 

thermal model relating to the carbonisation matter a large amount of work is still being 
of an equal w^eight of a 75/25 coal-coke^ effected in the case of tlie slower carbonisa- 
mixture. The most outstanding observa- "^tion of ordinary coal. 

tion to be made is that when the briquetted It is quite evident, therefore, that the ad- 
material has lost practically all its volatile mixture of an inert material wdth coal 

TABLE E. 

CARBONISATION OF COAL AT VARYING RATES (100 GRAMMES TYPICAL 
DURHAM COAL, BRIQUETTED). 




7 

Distribution of Heat Units in Products. 
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increases the rate of gas evolution and the 
next question that arises is . whether this 
enhanced rate of gas evolution is accom- 
panied by the superior thermal yield of 
gas which is to be expected from the results 
of the laboratory investigation already 
described in Lecture 11. These results are 
reproduced in an abbreviated form in 
Table E. 

Carbonising trials with briquetted coal- 
coke mixtures have been carried out in an 
experimental plant, but up to the present 
we have failed to operate the setting in 
such a way as to obtain through the retort 
walls the quantity of heat required to 
effect the degree of tar cracking nedessarj^ 
to give the enhanced thermal yield of gasf' 
What has been done, however, is to obtaiA 
the increased volatile therm yields such 
as resulted from the laboratory experiments. 
Some typical results obtained are given in 
Table F : — 


strate that an entirely new field is open 
for the production of a more economic 
distribution of the therms of the original 
coal. As many as 8 to 9 additional volatile 
therms, which are several times more valuable 
than non-volatile therms, have been ob- 
tained from the particular coal under test. 
These additional volatile therms are, as 
indicated in Lecture II, obtained at the 
expense of coke, and it will subsequentiy 
be necessary to account for them theoretic- 
ally. It will be appreciated that the 
distribution of the thermal energy of coal 
in this new way will constitute an important 
contribution to the coal conservation prob-« 
fern. The tar obtained in these experi- 
ments possesses a somewhat higher free 
carbon content than that produced imder 
similar conditions from ordinary coal. The 
nature of the coke produced, however, is 
an outstanding featqre of this process. 
It possesses very distinct advantages over 


TABLE F, 

CARBONISING RESULTS FROM DURHAM COAL AND BRIQUETTED MIXTURES 
OF SAME COAL AND COKE (75/26). 



Ordinary 

Coal. 

Briquetted Mixture. 


A. 

B. 

Yield of gaseous therms per ton of coal 

74.7 

68.2 

71.1 

Yield of tar therms per ton of coal 

16.1 

31.0 

27.6 

Total yield of volatile therms per ton of coal 

90.8 

99.2 

98.6 


In the A series of experimental trials, in- 
volving altogether 22 tons of briquettes, the^ 
combustion chamber temperature was main-' ' 
tained some 50°C. lower than in the B 
series, where a total of 12 tons of briquettes 
was carbonised. With the increased combus- 
tion chamber temperature a higher gaseous 
thermal yield has been obtained at the 
expense of tar, but even under these con-- 
ditions the process has been operated only 
as a tar conserving one. Still, notwithstand- 
ing the 26% of inert material introduced into 
the retort, a small increase is to be observed 
in the throughput of true coal. 

It is probably unnecessary to' point out 
that the carbonisation of this briquetted 
material raises manifold technical problems 
which are being dfealt with as rapidly aa 
time permits. The presentation of these 
results, however, will be^uffioient to demm-^i,j 


the solid fuel produced from the rapid 
carbonisation of ordinary coal. 

(Here an experimental carbonisation of 
coal and a coal-coke mixture was carried 
out in silica test tubes and it was demonstraled 
that the friable product obtained from ordinary 
coal under the conditions of the experiment 
was replaced by a stabilised and dense 
material in the case of the briquetted mixture. 
Demonstrations were also made which 
might be termed ** experiments in parent 
thesis ’* illustrating \he remarkable modifying 
action of inert material on the carbonisation 
of sugar and the burning of mercuric 
thiocyanate^ the ash of which results in the 
M-caUed Pharaoh's serpents.") 

The question of carbonising briquetted 
mixtures has here been presented from the 
point of view of obtaining the maximum 
^ yield of volatile therms ; other investigators 
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have recommended the addition of inert 
matter to the coal in order to obtain a 
resulting solid fuel of high density and with 
a high degree of combustibility. That this 
solid fuel is indeed superior to coke has been 
admirably shown by E. C. Evans. It 
possesses a greater heat conductivity than 
ordinary coke, owing to the fact that the 
the absence of the plastic layer has prevented 


expansion of the coal, with the result that a 
small -celled structure is produced. In 
consequence, combustion proceeds with 
greater velocity, while the powdered ash, 
instead of containing as much as 10 to 20% 
of combustible matter (as is often the case 
with coke ash), is practically free from carbon . 
Many investigators are engaged in a study 
of this fuel and for several years the author 
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has been working upon this question — coal is one in which sufficient binding material 
recently in collaboration with E. R. Sutcliffe remains after the period of expansion (i.e., 
and E. C. Evans. It is to their publications when the plastic layer is bubbling and foam- 
and to those of Roberts and others that ing) to allow the coke particles to be ade- 
reference should be made for more detailed quately cemented together during the 

information regarding the virtues of this shrinking process. With the production of 

f\^l. a small -celled coke, such a large quantity 

It has been demonstrated that the process of binding material is not required, and it 
of carbonisation of a briquetted coal -coke is conceivable that a large proportion of 
mixture possesses distinct advantages, mfgf the parent substance from which the 
that it results not only in an enhanced binding material originates is distillcni away 

yield of volatile therms, but also in a very and converted into volatile therms. The 

superior solid fuei. Before discussing the authorbelieves that it is this binding material 
advantages and disadvantages of such a which is the origin of the additional therms 
process from the gas manufacturer’s point produced in the rapid carbonisation of coal 
of view, it is proposed to deal with the and in briquette carbonisation, in order 
following question : — ^viz., what is the origin to develop this hypothesis a further experi- 
of the additional volatile therms produced ment will be shown in which equal weights of 
in briquette carbonisation ? coal, in the form of coal alone and of a coal- 

It will be remembered that originally it coke mixture containing 25% coke, are 
was decided to admix an inert material heated in silica bulbs. The only difference 
with coal in order to break up the plastiiC^ between this experiment and the similar 
layer which prevented heat being readily experiment already given is that on this 
transmitted through the mass. In the , occasion the silica bulbs are heated directly 
first place it is essential to admix the correct '^^by means of Meker burners, so that there is 
proportion of coke, as will be seen from Fig. v^dcFveloped a very high heat iK>tential in 
30, which shows sections of briquetted fuel relation to the weight of coal taken. In the 
from (a) 100% coal, (b) 86/16 coal -coke previous experiment special means were 
mixture, (c) 76/26 coal-coke mixture. It will adopted to maintain. the necessary tempera- 

be observed that while the formation of the ture of carbonisation with a considerably 

plastic layer is reduced in the case of 86/16 lower heat potential more in accord with 
coal-coke mixtum, it is almost entirely ^arge scale practice. It will be observed 
avoided when as much as 26% of coke is that the rate of gas evolution in the present 
admixed with the coal. That there is experiment is practically the same in both 
practically no plastic layer formed when the cases, owing to the fact that the quantity 
right proportion of coke is used in the bri- of heat available is so great that the coal 
quette may be proved by the fact that if one charge is heated just as rapidly as the 

arrests the distillation process at any briquetted mixture. Under such conditions 

time after the third hour the volatile matter of drastic heating it can be imagined that 
remaining is evenly distributed throughout .practically the whole of the binding material 
the briquette. The importance of this is converted into volatile matter, 
observation in supporting the contention Now .this observation is of great interest 
that the plastic layer is avoided in briquette to the gas chemist. It is often said— and with 
carbonisation is apparent and it contributes good reason— that the carbonisation of coal 
very materially in making clear the new in the laboratory is of little value in fore- 
carbonising picture. casting the results eventually to be obtained 

Fig. 31 shows sections of ordinary coke and on the large scale. That the laboratory dis- 
of that obtained from the carbonisation of. tillation fails is due partly to the fact that 
a 75/26 coal-coke mixture. From these the furnace is out of all proportion to the 
sections there may be seen on the one hand wei^t of coal charge used, and the amount of 
the particular cellular structure so typical binding material evolved as volatile matter is 
of ordinary coke — ^the result of the ravages hig^r than would be realised on the large 
of the plastic layer — and on the other hand scale. Further, the size of the retort in 
the very dense small-oelled coke which is relation to the coal charge is also usually 
produced when the formation of the plastic out ' of keeping with large scale conditions 
layer is avoided. Now the larger cells of .^(and a degree of tar cracking is practised 
the normal coke, necessitate a considerable which causes the results to be materially 
amount of binding material, and a coking. different from large scale experience. The> 
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difficulty of designing laboratory apparatus 
to yield results comparable with large 
scale practice is generally realised, but the 
author does not know whether the underlying 
cause of these differences is appreciated. 

If this hypothesis be correct — that the 
material which cements together the cell 
structure of coke may under certain condi- 
tions be distilled away as volatile matter — 
the question arises as to what is the maximum 
yield of volatile therms that may be obtained 
in the carbonisation of coal ? This the author 
cannot answer, but one is faced with the fact 
that a small scale laboratory experiment 
(see Table E) yielded nearly 100 therms 
of volatile matter from a coal which under 
nonnal conditions of working has given only 


90 and this improved yield should h& 
the aim in large scale practice. It may be 
})ointed out in passing ^at if this hypothesim 
regarding binding material be true then> 
the usual test for volatile matter in coa¥ 
is of very limited utility for. computkii^ 
the value of a coal for gasmaking purposes. 
The test is carried out by heating very 
rapidly an exceedingly small quantity of 
coal ; and under these conditions ofMrastiov 
heating the whole of the volatile matter 
is evolved, the coke 'is useless^ and the result 
is one appreciably different from that 
realised on the large scale. What should 
^be knoWn in computing the value of a coal 
^^is the proportion of the total volatile matter 
^%hich is recoverable as volatile thertnd 
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under the conditions of the practical process 
to be adopted. 

It will be remembered that the carbonising 
experiments of the previous lecture 
indicated that not only a maximum 
volatile thermal yield was obtainable under 
the conditions of rapid heating, but also 
that moderately slow carbonisation was a 
tar conserving process and very slow carboni- 
sation a coke conserving one. Theconclus4^ 
was then anived at that, in the slowest 
process, tar distillation took place as well 
as gas evolut^n and that the pitch left by 
the distillation of tar contributed to the 
yield of coke. It is now seen that, to a greater 
or less extent, the tendency to augment the 
coke ^deld takes place in all carbonisation 
processes and that the slower the process 
the greater the quantity of binding material 
left in the coke. It would appear that 
the thickness of the plastic layer is dependent 
upon the rate of heating and that a quickly 
heated coal will produce an unsatisfactory 
coke (unless some special means suph 
as briquetting be adopted) for the binding 
material required for the puqjose of cement - 
ing together the large cells will have been 
distilled away or cracked into gas befoie 
the shrinking process commences. This 
is actually the case ; the most satisfactory 
coke is produced by heating very heavy 
charges for long periods, while the coke 
resulting from the rapid carl^nisation of 
light charges yields a high percentage of 
breeze. The problem, therefore, resolves 
itself into either determining the minimum 
amount of binding material required for 
the coke to be a satisfactory material 
or, preferably, discovering some means 
of treating the coal substance prior to 
carbonisation so that upon cokification 
it wiU yield a product which requir^ 
a minimum amount of binding material 
tQ make it mechanically stable. The latter 
problem has already been solved, for it 
has been demonstrated that the carbonisa- 
tion of briquetted coal -coke mixtures results 
not only in an increased yield of volatile 
therms, but also in a compact solid fuel 
which is far superior to ordinary coke. The 
author does not wish to overlook the point 
that carbonisation may take place under 
conditions which prevent a large degree 
of expansion of qpke,and It is possible 
that the prevention of, expansion by compres- 
sion may residt in ah enhanced degree of 
tiqr o^kiDg, Such a process does not, how- 
^Jesuit in the recovery of additional 


volatile therms, because the formation of 
the* plastic layer is not avoided. 

It is now proposed to examine briquette 
carbonisation from the point of view of the 
gas manufacturer and to discuss the ad- 
vantages and disadvantages of ^such a 
carboniring system. There is no necessity 
to deal with the financial advantages 
accruing from the production of an additional 
8 to 9 volatile therms per ton of coal car- 
bonised, but at this stage it is proposed to 
consider what is perhaps equally important 
to the gas industry — ^namely, the production 
of a superior solid fuel. The author is 
certain that, if greater attention were paid 
to the manufacture of solid fuel, whereby 
its application might be greatly extended, 
a much wider market would bo established, 
a greater throughput of coal would be pos- 
sible, and the selling price of gas consequently 
reduced. Gasworks coke commands an 
excellent market and is so suitable a material 
in many industrial operations tliat it cannot 
be replaced, but its scope would be largely 
extended if we could render it suitable for 
those industries which to-day, for certain 
reasons, prefer to consume raw coal. By 
reducing the size of the cells present in the 
coke, by incioasing its density and its com- 
bustibility, and by reducing the percentage 
of incombustible matter left in the ash, a 
solid fuel will be produced which will be 
of greater value to the industrialist than coal, 
because, in such a material, the therm will 
be generated with greater efficiency and 
with smaller expenditure on labour. More- 
over, it is to be foreseen that, if briquetting 
becomes expedient, then the blending of 
coals prior to carbonisation will become 
possible. If this be done, an additional 
attribute of considerable value will be given 
to the solid fuel, for the production of a fuel 
of constant quality will effect an appreciable 
reduction in labour and control costs. 
The difficulties exj^erienced in the working 
of gasworks plant owing to the varjdng 
quality of the coal emplo}'^ are well-known. 
One of the distinct advantages of coal-gas 
is its constancy of quality, and the author 
now wishes to advocate that the gas industry 
should in the future undertake the responsi- 
bility of producing a solid fuel which is 
also of constant quality. 

The whole organisation for dealing with 
the products of the distillation of coal-— 
t.e., gas, tar, eunmonia and coke — exists in the 
I gas industry, and it is to the gas industry 
ihat the nation should look for the manu* 



October 10, 19U, 


JOURNAL OF THE ROYAL SOCIETY OP ARTS. 


815 


facture of a solid fuel which shall completely 
displace the use of raw coal both in industrial 
and domestic appliances. It is required 
that our solid fuel business should extend 
in such a manner and with such an increased 
revenue per therm,, that it will reduce the 
selling price of the gas therm, and so cause 
gas to be even more generally applicable 
than it is to-day. There is a strong public 
movement to achieve the smokeless city 
and our I'esponsibility in the future must 
also extend to the supply of solid household 
fuel for the open fire. If we fail to luider- 
take this responsibility, others will step 
in and succeed, and in the future we may 
regret having missed an excellent oppor- 
tunity of expanding our business. The 
author is not advocating low temjxjrature 
carbonisation, for he does not think that 
in the distillation of coal at low temperatures 
lies the solution of the household fuel 
problem. The low temperature process 
labours imder all the disabilities incurred by 
the production of a plastic layer during the 
carbonising process. Not only is the dis- 
tillation process a slow one, but in con- 
sequence of the production of the plastic 
layer, the resulting fuel is large celled and 
friable (unless special precautions be taken) 
while the binding material remaining in 
the coke is high. The distillation process 
is carried on until the coal charge has been 
brought into equilibnum conditions at 
approximately 600^0., and, as a result, Fome 
6 to 10% of volatile matter remains equally 
distributed throughout the mass. Were 
the process arrested before equilibrium 
was attained, an uncarbonised core would 
result and the fuel would cease to be smoke- 
less. It has already been indicated that 
in the case of coal-coke biiquettes, the ab- 
sence of the plastic layer allows heat to 
be transmitted so rapidly throu^ the mass 
that, after the first three hours, the volatile 
matter is equally distributed throughout 
the coke. 

Reference to the curvts in Fig. 27 will 
show that if the charge had been withdrawn 
at the end of the first 3J hours, 76% of 
the gaseous therms would have been evolved, 
and there would have remained 5; 6% of 
volatile matter (17 therms) well distributed 
throughout the solid fuel. It is thus pos- 
Bible to arrest the high temperature dis- 
tillation of briquettes after 3^ hours 
and find 6.6% of volatile matter equally 
distril^ted thfou^out each individual 
briquette, and this applies, in practice, to 


briquettes in the centre as well as at the 
periphery of the retort. This is an im- 
portant observation, for low temperature 
carbonising effects as regards the resulting 
fuel may thus be obtained under high 
temperature conditions, with a throughput 
of coal and yield of gas and tar which are 
veiy high. The resulting fuel will constitute 
an excellent substitute for raw coal in the 
household fire. It will, in fact, be greatly 
preferred owing to its ease of combustion and 
its high radiation effect. It possesses, 
however, one great disability, which must 
receive careful attention and that relates 
to its ash content. In order to obtain ex- 
cellent results in the household fire, the 
ash content of this solid fuel should not 
surpass 6 to 6%. The question of the ad- 
visability of effecting the separation of 
ash from the original coal will receive 
consideration later. 

In addition to the two main claims of 
■ briquette carbonisation there are one or 
two incidental advantages which arise from 
practising this method of distillation. In 
^' the first place, it is now a practicable pro- 
ix)sition to arrest the distillation process 
when the amount of work being effected is 
of such a low order and the cost of recovering 
the remaining gaseous therms so hi^, that 
the loss of gas is more than counterbalanced 
by the saving effected by the increased 
throughput of coal. Such a procedure 
would 1^ impracticable if raw coal were 
undergoing carbonisation at a higli tempera- 
ture, for to arrest the process in this case 
would result in an unbumt core in the charge 
and this would create retort -house annoyance 
in addition to producing a friable coke from 
a portion of the charge. Farther, it may 
also be of interest to point out that the 
introduction of briquette carbonisation in 
the gas industry would increase the range 
of coals suitable for gasmaking purposes. 
It will have been seen from the pictare 
already drawn that a coking coal is one 
which, after the evolution of gas and the 
fonnation of large cells, shrinks to such an 
extent that the whole mass holds together. 
The subsequent shrinking operation in the 
case of briquette* carbonisation is certainly 
important in determining the filial density 
of the fuel and' its combustibility, but it is 
not nearly soo important as heretofore, and 
in consequence* much laiger range . of 
^ possible gasmaking coals is open to the 
jgas industry. 

. • The revolution which the introduction b 
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briquetted material may produce in the 
carl^nieation jirocess in horizontal retorts 
may, however, be small compared with the 
probable effect upon vertical retort pmctice: 
'Carbonisation in vertical i-etorts possesses 
.some distinct advantages over that in 
iiorizontal retorts, but it is essentially a 
tar-conserving process, and were it not the 
visual practice to steam the coal charge, the 
gaseous thermal yield would be relatively 
low. The increase in the mte of carbonisa- 
tion which will result from the uso of 
briquettes is.likelv to cjause a higher gaseous 
thermal yield to Iw obtained in the vertical 
retort, and steaming may then onlv bo 
practised for the production of a scouring 
gas, and to utilise the sensible heat of the coko 


retort complete supremacy in carbonising 
methods. 

The main advantages to be derived from 
the introduction of briquette carbonisation 
have now been briefly dealt with and it 
may be of interest at this point to show the 
installation for gi hiding and briquetting 
which lias been used in the preparation of 
the material for the above experimental 
trials (see Fig. 32). The engineering prob- 
lems of biirpietting are by no meeiLs simple, 
but E. H. Sutcliffe, who has supplied 
the necessary plant, has made a study 
of this problem for many years. On the 
right of the picture is seen a grinding mill, 
from which the powdered coal is transported 
by means of a screw conveyor to the charg- 
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charge. But the advantages will not stop 
here for the admixture of a suitable pro- 
. portion of coke or non-caking coal will 
reduce expansion during, carbonisation and 
will prevent hanging up of the charge within 
the retort. Moreover, the choice of coals to 
be used in these installations becomes then 
ahnoBt unlimited. •Whatever beneflts the 
prevention of expansion and of the formation 
of the plastic layer. iHfCQal may bestow upon 
those .employing horizontal ^retorts, the^, 
introduction qf briquettes may constitute 
one .link neeessw to give the vertisfiLj 


ing liopper of the pressing machine. A 
briquette weighing some 2 lbs. is made at 
each stroke of the press and is discharged 
from the die on to the revolving table. The 
briquettes are seen lying on the left licmd 
side of the picture. 

. With regard to the cost of grinding and 
briquetting, . this is estimated by E. R. 
Sutcliffe and £, C. Evans to be of the order 
of Ss. 6d. per ton ; .this figure includes 
labour, wear, and tear, depreciation and 
interest. The question, may Jbe rqjaed as 
to, whether briquetting coal prior tto oarboni* 
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sation is an economically sound proposition 
and whether the advantages to be derived 
from this process — ^namely, enhanced yield 
of volatile therms, increased throughput 
and a superior solid fuel — ^warrant this 
additional cost. This, remains to be deter- 
mined and several years of experience may 
be necessary before some of the suggested 
innovations in carbonisation are realised — if 
they ever are. It has, however, been neces- 
sary to deal in detail with the effect of 
briquetting in order to present certain aspects 
of this study of the carbonisation process. 

The operation of grinding coal prior to 
briquetting carries with it several advemtages 
and a few disadvantages. The outstanding 
disadvantage lies in the fact that coal in 
a state of fine division is liable to become 
oxidised, with consequent deterioration in 
its gasmaking qualities, and thus all plant 
iitilised in grinding and briquetting should be 
so arranged that only inert gases are brought 
into contact with the finely divided coal. 
The author is not sure, in fact, that even this 
method of ojieration will entirely prevent 
some reactions proceeding which may slightly 
affect the value of the coal as a gasmaking 
material. Another disadvantage lies in 
the necessity' for taking precautions against 
fire when dealing with finely powdered coal, 
although this latter question does not 
present any material difficulty. 

The main advantages of possessing coal 
in a state of fine division relate to the pos- 
sibility of chemical treatment being applied 
prior to carbonisation and to the increased 
facility with which the operation of de- 
ashing may be effected. Chemical treatment 
opens up the wide question of the possibility 
of hydrogenating the coal substance prior 
to carbonisation for the purpose of enhancing 
the yield of volatile products — a question 
upon which investigators are working at 
the present time — ^whilst de -ashing is a 
problem which is engaging considerable 
attention in the gas industry to-day. It has 
already been stated that a process for the 
removal of ash becomes neqessary if we are to 
aiip at the manufacture of a solid household 
fuel, but the author is not prepared to discuss 
whether the de-ashing of coal should take 
place at the colliery or at the gasworks. 
This question, among others, is determined 
by jjfeographibal pKMdtion, ease bf transit, 
etc, It is certain that, if t^ process be. 
carried out at the pithead, the transit of 
inert material, as well as ot^r labour costs, * 
may be avoided. It will naturally be a'^ 


question of economics whether or not de- 
ashing should be practised at the colliery, 
but it is to bo imagined that a large gas 
undertaking with a favourable solid fuel 
market and a cheap means of transport is 
likely to find the de-ashing of coal at the 
works to be the more remunerative process. 

The separation of e^h from coal is a 
problem beset with difficulties, the most 
formidable of wrhich is that of cost. The 
processes devised for this purpose fall into 
three categories : — 

(1) Those dependent upon the difference 
between the density of coal and ash- 
bearing coal. (The Drescher Table.) 
(■2) Those based upon the difference in 
^’the CO -efficient of friction of the coal 
and ash -bearing coal. (The Spiral 
Separator.) 

(3) Those effecting separation of the ash 
by taking advantage of the characteris- 
.^ic surface tension effect of certain 
"'liquids. (The Minerals Separation, Ltd., 
Process and the Ti*ent Process). 

of the known processes have now 
bj^ studied either directly or indirectly. 
Each |>ossesscs its special attributes and 
the choice between them largely depends 
upon the actual requirements of the coal 
user. Some of these processes effect a 
very efficient sex)aration of ash and yield 
tailings containing as much as 70% of 
Such a degree of separation is inclined 
to be costly and the author is of the opinion 
that if de-€Mhing is to be practised at the 
gasworks a less x)erfect process will be 
preferable. Such a process will be one in 
which the heads will contain a minimum 
percentage of ash, w^hile the ash content ol 
the tails will not be too high to prevent their 
b^g used in the gas producei-s required in 
the gasmaking process. In this way the 
galWorks would bum its own high ash^ 
bearing coal or coke and at the same time 
be enabled to manufacture a solid fuel ^ 
which is capable of becoming a keen com- 
petitor to raw coal. In this way, it 
would be possible tp 'reach the desired 
goal — namely, the distillation of all raw 
coal, prior to use, at the gas undertaking 
of each township. 

At this stage it is proposed to summarise* 
the mam conclusions which have been 
arrived at during thtee lectures and to review 
some of the earlier statements in the lig^t 
of the intemiation which has since been 
piMr^ted. The lectures as a whole hava 
(teW with bne aspect of the new intoipre* 
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tation of the carbonising process which has 
arisen from the introduction of the therm 
system — ^namely, that the process is in 
leality one in which the therms of the original 
coal are distributed into the three forms, 
gas, tar and coke. No attempt has been 
made, however, to deal with the important 
question of heat expenditure during the 
carbonisation process. In Ijecture I, con- 
sideration was given to the production of 
gaseous therms and to means for preventing 
their wastage in the retort house, while 
an attempt was also made to indicate the 
futility of computing the efficiency of a 
process on the basis of its gaseous thermal 
yield alone without giving consideration to 
the two subsidiary products, tar and coke, 
which are sources of potential therms. This 
theme was developed in the second lecture 
when the results of an investigation were 
submitted which indicated very clearly 
the inter-relationship existing between coke, 
tar and gas. These results revealed the 
fact that by modifying the rate of carbonisa- 
tion it was possible to convert at will the 
process of carbonisation into a coke, tar 
or gas conserving process. Moreover, these 
results indicated that with very rapid 
heating, when the process was essentially 
a gas conserving one, the yield of volatile 
therms exceeded that normally obtained 
by 8 to 9 therms. It will be agreed that 
this observation is one of considerable im- 
portance to the gas manufacturer and in 
this lecture means have been considered 
for reproducing such I'esults on a large 
scale. It has been shown that by admixing 
inert material such as coke with the original 
coal a rapid rate of heat transmission is 
attained which results in enhanced yields 
of volatile therms. Such an innovation 
in the carbonising process opens up new 
vistas of possibilities in the development 
•cf the gas industry and consideration has 
been given to some of the radical changes 
which would be effected both in horizontal 
and vertical retort practice if briquette 
carbonisation ever became an accomplished 
fact. The subject is, however, in its infancy, 
blit it is probably along these lines that future 
progress in the gas industry may be effected. 

It will be seen that the first lecture pre- 
steted certain facts which may be applied in 
practice to-d^y r^the second also presented 
facts but referred ' tp those cull^ in the 
laboratory^ while the present lecture deals 


with a few results, and also with a hypothesis 
which should be treated entirely as such. 

All the work has received the inspiration , 
and guidance of my chief, Dr. Carpenteir, 
who more justly should have delivered these 
Cantor Lectures. 

Finally it may be imagined that the large 
amount of work collected together could 
only have been carried out with the help 
of able assistants. It would be difficult 
to name all who have contributed in their 
work to the preparation of these lectures. 
I, therefoie, desire to tender my thanks 
to three senior assistants, Harold Hollings, 
M.Sc., Harold Stonier, B.A., and Edith 
Langdon, B.Sc. ^ 


PENCIL CEDAR FROM EAST AFRICA. 

The timber resources of Kenya Colony have 
recently been surveyed by the Government and the 
findings made public. In general it is believed 
that, for the present, transportation is too little 
developed in the colony to allow of the profitable 
exportation of either hewn or sawn timber of 
orffinary kinds since the regions of supply are 
hundreds of miles inland. It is thought, however, 
that certain specialties could be handled with 
profit at present. 

According to the United States official 

Commerce Reports,^* the specialty which will 
probably first receive the attention of the exploiters 
is a wood locally known as mutarawka *’ 
{Juniperuo procera) which it is thought will form a 
most excellent substitute for the American pencil 
cedar now in use, which is reported to be rapidly 
disappearing. Mutarawka is found in the highland 
forests of the district and is shipped from Mombasa. 
It is described as a handsome reddish brown soft- 
wood with fine even grain which saws, planes, and 
’ works up well, is rather brittle, very fissile 
and, like the original pencil cedar, aromatic. Its 
chief claim, however, is that it possesses in a high 
degree that quality indispensable to pencil wood, 
namely, it whittles well. It is said to be somewhat 
harder than the Juniperus virginiana, but experts 
believe that the degree of hardness depends very 
largely upon the age of the tree when cut and the 
methods of seasoning. The exact quantity of 
standing timber now available is not yet calculated, 
but it is estimated that sufficient supplies are avail- 
able to keep up a sustained export in pencil slats' 
until such time as reforestation, which could be 
started immediately, would be ready for exidoita- 
tion. The wood is at present attack^ by a fungus^ 
which renders many of the largest and oldest logs 
subject to internal cavities. This is now being 
studied with the idea of control and elimination, 
but for a wood supjfiy to be used for pencils the 
defect is not considered a serious drawback. 
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CZECHOSLOVAK FLOUR-MILLING. 

Flour millfl, naturally of primitive type, are 
recorded as existing in ^hernia as early as in the 
8th century, and windmills are mentioned in 
chronicles from the commencement of the 11th 
century onward. By the year 1605, the number of 
mills in Bohemia driven by ‘water-power alone was 
8,500, and this total continued to increase until the 
introduction of modem machinery, which began 
about the year 1846. From the time that the 
milling process began to be industrialised, the mills 
have declined in number, but those surviving have, 
of course, increased in size and output. 

The 6,040 mills existing, for example, in Bohemia 
in the year 1875 had declined by the year 1002 to 
5,547. At the present moment there are, through- 
out the whole of Czechoslovakia, 10,715 flourmills, 
which normally give employment to about 30,000 
workpeople. Of these mills, 5,276 are in Bohemia, 
2,100 in Moravia, 337 in Silesia, 2,500 in Slovakia, 
and 502 in Carpathian Ruthenia. 

The normal output of the flour mills of Czecho- 
slovakia is placed at, roughly, 5,187,000 tons per 
annum. On the other hand, the total consumption 
ef the country (for a population of approximately 
14,000,000) is about 3, 1 80,000 tons. Wheat and lyo, 
however, are grown in Czechoslovakia to the 
extent of only 2,100,000 tons annually, so that 
considerable imports are necessary, and these may, 
of course, take the form of either grain or flour. 

Unfortunately for the Czechoslovak flour- milling 
industry, the imports of milled products are greatly 
in excess of those of grain. In 1023, some 220,000 
tons of flour were imported, as compared with only 
14,000 tons of wheat and rye grain, and in the first 
three months of the current year, although grain 
imports have risen to 35,130 tons, compared with 
2,517 tons for the same period last year, the flour 
imports have also risen, totalling 67,265 tons, as 
against 48,971 tons in the first three months of 1923. 

The main imports affecting the milling industry 
came last year from the following countries : 


Wheaten Wheat and 

flour. Rye grain. 

(Value of Imports in Crechoslovak cmwna) 


Germany 

. 176,523,059 

5,636,040 

Hungary 

. 120,506,586 

1,966,931 

U.S.A 

. 87,728,297 

2,510,334 

France 

. 56,455,286 

— 

Hamburg .... 

. 49,734,451 

— 

Austria 

. 46,879,196 

6,786,271 

HolUnd 

. 29,806,056 

131,803 

Great Britain . . 

. 9,297,796 

— 

Yugoslavia .... 

. 2,509,911 

8,425,188 

Rumania 

2,509,294 

146,648 

Brazil 

. — 

390,170 

Canada 

. ^ 

325,910 

Argentine 

. — 

271,102 

Other countries 

.. 20,^7,562 

9,309,432 


The Federation of the Cz^hoslovak Millers 
have made repeated efforts to convince the authori- 
ties^of the necessity for measures to protect the 
milling industry. These efforts have not yet met 


with success and the situation of the mills remains 
precarious. 

Blany of the flour mills utilise the flour they mill 
in their own bakeries, turning out bread, etc., in 
considerable quantities. One concern of this kind 
bakes 80,000 loaves per day besides some 150,000 
cakes, rusks, etc. 

The modem machinery and equipment of the 
flour mills is entirely made in Czechoslovakia, 
several of the leading engineering works specialising 
in thM and other mill and factory plant. 


CZECHOSLOVAK EXPORTS AND 
IMPORTS. 

The value of Czechoslovakia's imports in 
Juno was Kc 1,230,125,178, compared with Kc 
1,575,688,150 in the previous month — a re- 
duction of some 345 millions. Exports tor June 
were also lower than the May figure. There was a 
favourable balance of trade in June of 96 million 
crowns, while for the first six months of the year 
the favourable balance was as follows : — 

Jan. -June ; Weight in tons. Value in Czecho- 

Slovak crowns : 

Exports 6,208,876 Kc 7,831,662,228 

Imports 2,267,044 7,263,321,362 

. 

3,941,832 568,340,866 

There is thus a favourable balance of over 568 
million crowns for the first six months of the current 
year. Last year the figure was 1,540 millions, and 
the difference is due to this year’s laigely increased 
imports. At the same time the bulk of trade 
altogether shows a very satisfactory increase, the 
conlparative figures for the two years being : 

1924 1923 

Exports Kc 7,831,662,228 Kc 5,619,107,552 

Imports 7,263,321,362 4,072,939,832 

The bulk of trade has, therefore, increased by 
over 50% compared with 1923. The main items 
of import in June were (in millions of Czecho- 


slovak crowns) : 

Rikw cotton and yams . . 236 

Grain, flour, pulse . . . . 235 

Wool, woollen yams . . 153 

Fate 61 

Cattle . . . . . . 42 

Frait vegetables 40 

Silk and silk goods . . 38 

Minersb 36 


Other imports in June included iron and 
hardware ' (33 million crowns), animal products 
(32 millionB), timber and coal (3), flax, hemp and 
jute (29), common metals (29), tobacco’* (22),. 
chemicals (21), waste (17), mineral oils (17), 
leather (16), Italian waxes (13), paints, colours, 
perfumery (11), robber and caoutchouc (11), 
instruments, docks and watches (10). 

^I^rmstiodly all imports show an increase compared 
widi last year, only the item of fata having declined 
considerably. 
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The following table shows the imports from the 
various countries : — 

June J une January to J une 

1024 1023 1024 1024 

(in millions of Czechoslovak 
crowns). 


Germany 

433 

345 

2613 

1674 

Austria .. 

101 

60 

670 

264 

Italy 

92 

34 

691 

178 

Hungary 

77 

18 

324 

130 

U.S.A 

62 

48 

460 

314 

England 

49 

31 

210 

146 

Poland . . 

47 

16 

256 

119 

Holland 

36 

34 

182 

187 

France > 

33 

33 

263 

143 

Rumania 

32 

7 

204 

67 

Switzerland 

30 

19 

194 

87 

Yugoslavia 

20 

16 

160 

114 

Belgium 

7 

6 

68 

34 

Other countries 

211 

106 

1289 

623 


Imports in June from the United States declined 
as compared with the figure of 111 million crowns* 
worth in May. Imports from England, on the 
other hand, improved from 44 millions in May to 
40 in June, the latter figure being well over the 
monthly average. Last year America was third 
on the list of countries from which Czechoslovakia 
gets her imports ; this year she is fourth. England 
which, early this year, dropped low on the list 
has risen to seventh. 


INDUSTRY IN TURKEY. 

Turkey has never been an industrial country. 
Few factories existed in pre-war days, factory indus- 
try being far less imix)rtant than domestic handi- 
craft. In districts served by railways, domestic 
handicraft has also declined, peasants finding it 
more profitable to export their raw materials and 
buying foreign goods brought within their reach by 
railway transport. 

Industry and domestic handicraft have suffered 
considerably through militaiy operations, termina- 
ting with the Greek debacle and the partial destruc- 
tion of Smyrna’s industrial and commercial centres, 
as well as those in other localities, of the vilayets of 
Aidin and Hudavindikiar (Broussa) during the 
Greek retreat and the Turkish advance. I.iack of 
skilled labour, due to the exodus of the Christian 
element, is considerably prejudicing the remaining 
industries in these localities. 

In his Report on the Economic and Commercial 
Conditions in Turkey, the Commercial Secretary 
at Constantinople remarks that it is not possible 
at this juncture to form a correct estimate of the 
ravages caused by the unfortunate campaign in 
Anatolia. Previous to the war no statistics of 
Turkey’s factory industry and handicraft were 
ever published. 

Statistics were prepared in 1921 by the Govern- 
ment of Angora, but they only sifveied areas under 
its direct administration, 'which did not consti- 
tute the richer industrial centres, such as those of the 


vilayets of Smyrna, Hudavindikiar (Broussa), 
at that time in Greek occupation, as well as Con- 
stantinople, then occupied by the Allies. These 
statistics are interesting however, as showing how 
unimportant Turkey’s factory industry and domestic 
handicraft were in 1921 in the areas controlled by 
Angora’s administration. 

The richer industrial centres have suffered very 
heavily, especially those in Smyrna and neighbour- 
hood, in the Broussa district, and in some regions 
situated in the Asiatic littoral of the Sea of Marmora. 
The following is an estimate of the value of the 
output of some of the industries and handicraft 
furnished in the statistics referred to above : — 


Tinware 


Value of 
output. 
Piastres. 
1,160,000 

Copperware . . 


3,127,000 

Cutlersware . . 


1,476,000 

Sawmills 


818,000 

Ironware 


1,318,000 

Armourers . . 


436,000 

Cast metalware 


337,000 

Native stoves 


2,476,000 

Cartwrights and manufac- 
turers of agri(;ultural 
machinery 

64,762,000 

Jewellers 


1,465,000 

Stone and earthenware 


114,182,000 

t!arpentry 


9,264,000 

Woodtuming 


2,481,000 

Saddlers ' .. 


9,862,000 

Confectionery 


14,667,000 

Preserved meats, etc. 


30,468,000 

Flour mills , , 


214,630,000 

Macaroni factories . . 


3,426,000 

Olive oil factories 


11,607,000 

Total 


487,832,000 


GENERAL NOTE. 


Census of Fbench Sawmills. — ^A census of the 
number of sawmills, both fixed and portable, 
existing in France, was taken recently by the 
Administration des Eaux et Fordts. According to 
a report furnished by the United States Assistant 
Commercial Attach^ in Paris, the total is 10,838, 
of which 1,471 are portable. The daily capacity 
of output is 29,468,000 feet, of which 3,392,000 
feet constitute the output of the portable mills. 
The Bordeaux District, with 892 sawmills and a 
daily productive capacity of 3,445,848 feet, is the 
most important. Other districts where the daily 
productive capacity is over 848,000 feet are Paris, 
Rouen, Chambery, Amiens, Epinal, Alen^on, 
Tours, Moulins, Niort, Auiillac, and Strasburg. Of 
the sawmills, 8,696 have a daily output of less than 
4,240 feet, although their total capacity output^ is 
13,313,600 feet. 



Journal or the Ropai $o^(iLor^/teU/ 

No. 3.752. VOL. LXXIl. 


FRIDAY, OCTOBER 17. 1924. 


All communications for the Society should he addressed to the Secretary^ John Street^ Adelphit W*C. 2» 


NOTICES. 


OPENING OF THE 17l8t SESSION. 

The Opening Meeting of the 171st Session 
will be hold on Wednesday, November 6th, 
when an address will be delivered by 
Senatore Guglielmo Marconi, (J.C.V.O., 
LL.D., D.Sc., Chainnan of the Council. 
The chair will be taken at 8 p.m. 


DOMINIONS AND COLONIES SECTION. 


A meeting of the Dominions and Colonies 
Section Committee was held on Friday, 
October 10th. Present — Lord Blyth (Chair- 
man of the Committee) in the chair, Sir 
Charles H. Bedford, D.C.L., LL.D., D.Sc., 
M.D., Mr. Byron Brenan, C.M.G., Hon. Sir 
John A. Cockbum, K.C.M.G., Hon. H. P. 
Colebatch (Agent -General for Western 
Australia), Mr. Edward Dent, M.A., Hon. G. 
Fairbaim (Agent -General for Victoria), Sir 
Thomas H. Holland, K.C.S.I., K.C.I.E., 
D.Sc., F.R.S., and Sir Charles Metcalfe, Bt., 
with Mr. G. K. Menzies, M.A. (Secretary 
of the Society), and Mr. S. Digby, C.I.E. 
(Secretary of the Dominions and Colonies 
and Indian Sections). 


REPRINT OF COBB LECTURES. 


The Cobb Lectures on “ Certain Funda- 
mental Problems in Photography ” by T. 
Slater Price, O.B.E., D.Sc., F.I.C., F.R.S., 
Director of Research to the British Photo- 
graphic Research Association, have been 
reprinted from the Journal, and the 
pamphlet (price 3a.) can be obtained from 
the Secretary, Royal Society of Arts, John 
Street, Adelphi, W.C.2. 

A full list of ther lectures which have been 
published separately and are still on sale 
can also be obtained on application. 


REPORT ON THE SOCIETY’S 
EXAMINATIONS, 1924. 

The Council have much satisfaction in 
rei)orting that the total number of candidates 
entering for the Society’s examinations in 
1924 again constitutes a record. The figure 
this year is 67,282, as compared with 64,518 
in 1923, which was up till then a record. 
The curve on page 828 shows how the numbers 
have grown since the year 1900. 

The remarkable increase seenw amply 
to justify the policy adopted by the Council 
in regard to the conduct of the examinations. 
They appointed a very strong Committee^ 
which includes representatives of the Board 
of Education, the London County Council, 
various other local education authorities, 
and several important commercial schools. 
In this way the Council are kept extremely 
well informed of the needs of students, 
and they are able to modify or add to 
the examination syllabitses as occasion 
may arise. This year, for instance, three 
new subjects were added, viz.. Foreign 
Exchange, Stock Exchange l.aw and 
Practice, and Advertising and Salesmanship; 
next year Costing will be included ; and 
the Council will always be ready to make 
further additions as soon as they are assured 
that there is a genuine need for them. 

Ill order to encourage students to take 
up group courses of subjects, the Council 
have decided to offer prizes to the value of 
£200 in 1925. Fourteen prizes of £10 each 
will be offered to candidates who are awarded 
group certificates in commercial subjects 
in Stage 111., and twelve prizes of £5 each 
will be offered to candidates who are 
awarded group certificates in Stage 11. 
The regulations relating to these gioup- 
certificates will be found on page 13 of 
the Syllabus of Examinations, 1925. 

The value of the certificates is becoming 
more and more widely recognised every 
year. Many important business and indus- 
trial firms encourage their employees ta 
enter for these examinations, and somo 
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grade their junior staffs according to the 
successes which they obtain. 


The Examinations were held, as usual, 
at two fieriods, April and May- June. In 
April the iiTlmber of entries was 27,273, 
and in May -June, 43,805. The papers 
worked were divided between the two Exami- 
nations as follows : — 


April. 

May- 

June. 

Total. 

Advanced Utage 
Intermediate 

2,731 

6,345 

9,076 

Stage 

Elementary 

8,2061 

i 

6,808 

26,014 

Stage 

16,336 ! 

i 

20,655 

36,991 


In addition to the 67,282 pa{)er8 worked 
in the written examinations, 795 candidates 
presented themselves for the viva voce 
Examinations in Modern Languages. 

The subjects of Examination this year 
wore : 

Arithmetic. 

English. 

J3ook- keeping. 

Shorthand. 

Tyjxnvriting. 

Economic Geography. 

Econoifiic and Social History. 
Economic Theory. 

Precis-writing. 

(>)mmercial Corresix)ndenc»e and Busi- 
ness Knowledge. 

Commercial Law. 

Company Law. 

Accounting. 

Banking. 

Foreign lixchaiige. 

Theory and Practice of Commerce. 
Haihvay I-»aw and Practice. 

Railway Economics. 

Shipping I^aw and Practice. 

Stock Exchange I-aw and Practice, 
Insurance I^aw and Practice. 
Advertising and Salesmansliip. 

French. 

German. 

Italian. 

Spanisli. 

Russiaji. 

Danish and Norwegian. 

Dutch. 

Swedish. 

Arithmetic , — The total number of papers 
worked in aU three stages^ was 7,465, as 


compared with 6,568 in 1923, In Stage 
III. the number of candidates wcm 291, of 
whom 30 obtained first-class certificates, 
111 obtained second-class certificates, and 
150 failed. The proportion of failures is a 
good deal higher than it ought to be ; 
the examiner still finds it necessary to 
draw attention to great weakness in men- 
suration and the use of Logarithms, and the 
application of compound interest to annui- 
ties and kindred problems. 

In Stage II there were 1,760. candidates, 
of whom 296 obtained first-class certificates, 
883 obtained second-class certificates, and 
681 failed. A large pro|X)rtion of the cemdi- 
dates had evidently not been properly 
proi>ared in the subjects of the syllabus, while 
many failures were due not so much to 
inaccuracy of calculation as to want of 
intelligence in reading the questions and 
grasping their meaning. 

In Stage I, out of 5,414 candidates, 3,810 
passed and 1,604 failed. It is satisfactory 
to note that the examiner reports a general 
improvement in the stylo of the working, 
but again ho has to draw attention to the 
lack of common sense on the part of some 
candidates. Thus, in one paper the cost 
of gravel for a garden path was given as 
£1,131,642,159^ 12«. 8d., while in another the 
number of paupers on every 1,000 acres was 
given as 27,173,898,380,190. 

English , — The importance of English as 
the basis of any sound education in this 
country can hardly be over-estimated. 
Over and over again have examiners in al- 
most all subjects of the Society’s examina- 
tions drawn attention to the fact that candi- 
dates are very deficient in the power of 
expressing themselves, and that even in the 
higher stages many make the most elemen- 
tary mistakes in spelling, grammar and com- 
position. There is some satisfaction in 
noting that the number of those entering 
for the examination in English is steadily 
growing. This year the total was 5,690, 
as compared with 4,997 in 1923, and 3,790 
in 1922 ; but the quality of much of the work 
submitted was very poor, and in view of the 
large number of candidates in all subjects, 
67,282, one cannot but feel that the pro- 
{X)rtion of those taking English ought to be 
very much larger than it is. 

In Stage III there were 337 candidates, 
of whom only 20 obtained first-class certi- 
ficates, 160 obtained second-class certificates, 
and 167 failed. While much of the work 
submitted was fairly good, very little of it 
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waa really excellent. Many of the cand idates 
would have done well in Stage II, but fell 
short of the requirements of Stage III, where 
both the standard and the passmark are 
very considerably higher. The examiner 
comments on the tendency of students to 
use such worn out phrases as “wend our 
way,” “ feathered tribe,” etc. Teachers 
cannot impress upon their pupils too strongly 
the value of a simple and direct style, free 
from the “ flowery ” and the meretricious. 

In Stage II there were 1,606 candidates, 
of whom 93 obtained first-class certificates, 
984 obtained second-class certificates, and 
428 failed. As in Stage III, the projjortion 
of first-class work is disapi)ointingly small, 
and hero again the examiner has to complain 
that the stylo of many of the essay -writers 
suffers from the same faults as those commen - 
ted on in Stage III. 

In Stage I there were 3,848 candidates, of 
whom 2,127 passed and 1,721 failed. The 
total number of entries shows an increase of 
exactly 600 over the corres|X)nding figure for 
last year, but unfortunately, it seems to be 
the bad centres which contribute most to 
the increase. A good many of th€5se candi- 
dates are a good deal below any reasonable 
standard of examination, as will be scon from 
some of the s|)ecirnens of answers quoted by 
the examiner in his report. 

Book-keeping , — This continues to be far 
and away the most popular subject of 
examination, the total number of entries 
being 20,409. In Stage III there were 
3,448 candidates, of whom 422 obtained 
fl rat-class certificates, 1,496 obtained second- 
class certificates, and 1,630 failed. The 
leading papers were exceptionally good. 
Some candidates possessed little or no 
knowledge of the forms of various registers 
in the case of limited companies, and many 
were at fault in their treatment of deben- 
tures issued as collateral security for a loan, 
while in numerous cases neatness was wanting 
in the worked exercise. 

In Stage II there were 7,376 candidates of 
whom 866 obtained first-class certificates, 
4,541 obtained second-class certificates, and 
1,968 failed. It is very satisfactory to 
note that the examiner reports a distinct 
improvement this year in the standard of 
first-class papers. 

In Stage I therQ were 9,594 candidates, 
of whom 5,890 passed and 3,704 failed. 
Here, too, there is a distinct improvement in 
the work submitted by candidates as com- 
pared with former years. The examiner, in 


his report, draws attention to a number of 
points in which candidates showed w'eakness,. 
and teachers would do well to study these 
comments and to bring them to the notice 
of their students. 

Shorthand ,— numVjer of entries in 
this subject has again increased, the total 
figure being 13,618, as compared with 
12,679 in 1923, and 11,229 in 1922. In 
Stage III. there were 1,273 candidates ; 
88 passed the test at 140 woivls per minute ; 
180 at 120 words a minute, and 1,006 
failed. These results are extremely dis- 
appointing, and the examiner has taken 
a great deal of trouble to ascertain the caiLses 
of the heavy percentage of failures. He 
finds that the average age c^f candidates 
entering for Stage III. in shorthand is lower 
than that of those entering for the same 
stage in other subjects, and consequently 
their knowledge of English cannot be 
expected to be so good as that of candidates 
whoso studies have extended over a longer 
period. Further, there are evidences that 
many of the candidates have attempted to 
acquire speed too quickly, a practice far 
too common now-a-days ; while in many 
cases candidates, instead of >>eing content 
to complete one of the i)assages and to do 
it well, attempted both passages and 
finished neither. 

In Stage II. there were 6,132 candidates, 
of whom 1,111 passed the test at 100 words 
per minute, 2,676 at 80 words i^er minute, 
and 2,345 failed. The w^ork submitted 
was very fair, and the spelling on the whole 
was good. The word “ pneumatics ” 
seemed to be quite unknown to many 
candidates, one of whom transcrilDcd it as. 
“ auctomatacus.” 

In Stage I. there were 6,113 candidates 
2,471 passed the test at 60 words i>er minute, 
2,022 at 60 words per minute, and 1,620 
failed. The results here were very satis- 
factory, and there was a noticeable impreve- 
ment in the spelling. 

Typewriting , — ^It is very regrettable that 
the examiner should have to . comment on 
the bad spelling of candidates in all stages of 
the typewriting examination. A typist 
who cannot spell correctly is of little use to- 
anyone, and this brings us back oflee more 
to the point on which we have had to insist 
so often in former years, that a soimd know- 
ledge of English is essential as a preliminary 
basis for preparation for any subject of study 
in this country. In Stage III, at all events,, 
where a first-cltiiss certificate is recognised by- 
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many educational authorities as a Teachers’ 
qualification, serious misspellings should be 
unthinkable. Apart from this failing, the 
work appears to have been on the whole 
quite excellent. 

In Stage III there wore 696 candidates 
of whom 120 obtained first-class certificates, 
360 obtained second-class certificates, and 
116 failed. In Stage 11 there were 2,366 
oandidatos, of whom 1,056 obtained first- 
class cei-tificates, 1,070 obtained second- 
class cert ificates , and 231 failed . The papers 
worked in this stage were {mrtieularly good, 
as the results show ; and quite a large num- 
ber of candidates made over 90 j3er cent, of 
the marks. 

In Stage 1 there were 3,624 candidates, Of 
whom 2,482 ]>assed and 1,042 failed. The 
examiner in his report quotes a number of 
misspellings which are deplorable. The 
•exercise of the least grain of commonsense 
woidd liave saved the candidate from stating 
that the training ship Exmouth was “dry- 
docked and her boots cleaned.” 

Economic Geography, — ^In Stage III there 
were 49 candidates (as against 33 last year), 
of whom 4 obtained first-class certificates, 
31 obtained second-class certificates, and 
14 failed. The examiner reiwrts that this 
year there Is a real change of standard, the 
work being altogether better than on previous 
occasions. Apjjarently, however, teachers 
have not yet learnt the necessit}' of instruct- 
ing their pupils as to the really imix)rtant 
features of i-elief maps. 

In Stage II there were 168 candidates. 
Unfortunately, the examiner was not able 
to award a single first-class certificate, 94 
•candidates obtained second-class certificates, 
and 64 failed. The quality of the papers 
worked in this stage is as discouraging as 
that of the Advanced Stage is encouraging. 
Over 60 j^er cent, of the candidates only 
-secured from 40 to 60 marks, while two or 
three failed to obtain 8 \)er cent, of full marks. 

• In Stage 1 there were 292 candidates, of 
whom 186 passed and 107 failed. On the 
whole the general standard of the work seems 
to be steadily improving, but the examiner 
draws attention to the tendency of candi- 
dates to misread the questions. This gives 
evidence of insufficient training in regular 
excunination work ; for no candidates doing 
regular examination work and being properly 
penalised for careless reading of the ques- 
tions set could make the mistakes shown in 
these papers as a wrhdle. It is earnestly hoped 
that teachere will make a* note of this point. 


Economic and Social History, — ^There is a 
satisfactory increase in the number of candi- 
dates taking this subject, the figure being 
146, as compared with 48 last year. In 
Stage III there were 17 candidates. Only 
one failed, but on the other hand only 
one obtained a first-class certificate. The 
general level of the work was satisfactory, 
and gave evidence of careful and intelligent 
study. In Stage II there were 44 candidates , 
of whom 6 obtained first-class certificates, 
22 obtained second-class certificates, and 
17 failed. The papers varied widely in 
quality, the best being of considerable 
excellence, and the worst bad failures. In 
Stage I there were 86 candidates, of whont 
49 passed and 36 failed. None of the work 
submitted reached a very high standard. 

Economic Theory. — ^The total number of 
entries in this subject was 378, as compared 
with 365 in 1923. In Stage III there were 
160 candidates, of whom 17 obtained first- 
class certificates, 90 obtained second-class 
certificates, and 43 failed. A considerable 
number of the impers wore creditable, and 
some remarkably good. In Stage II there 
were 228 candidates, of whom 12 obtained 
first-class certificates, 166 obtained second- 
class certificates, and 61 failed. While some 
of the questions were answered well, there 
were very few papers in which a high level 
was maintained throughout. 

Precis-writing, — The number of candidates 
taking this subject continues to be small, 
indeed, there is a slight decrease as compared 
with last year, the respective figures being 
101 and 113. On the other hand, the exam- 
iner reports a continuance of the general 
improvement in the standard of work 
which ho noticed in 1923. In Stage III 
there were 46 candidates, of whom 6 obtained 
first-class certificates, 30 obtained second- 
class certificates, and 10 failed. In Stage 
II there were 66 candidates, of whom 10 
obtained first-class certificates, 31 obtained 
second-class certificates, and 14 failed. 

Commercial Correspondence and Business 
Knowledge, — ^The total number of entries in 
this subject was 3,996. In Stage III there 
were 101 candidates, of whom 8 obtained 
first-class certificates, 42 obtained second- 
class certificates, and 61 failed. In Stage II 
there were 961 candidates, of whom 72 
obtained first-class certificates, 708 obtained 
second-class certificates, and 171 failed. 
In Stage I of 2,944 candidates, 1,031 passed 
and 1,013 failed. 
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Commercial Law , — 433 candidates entered 
an this subject. In Stage 111 there were 162, 
of whom 46 obtained first-class certificates, 
80 obtained second-class certificates, and 37 
failed. There were several brilliant papers, 
but, speaking generally, candidates were 
not well grounded in the law of bankruptcy, 
and a more detailed and exact knowledge of 
this branch of the syllabus will be expected 
in future. In Stage II there were 271 candi- 
dates, of whom 71 obtained first-class 
certificates, 169 obtained second-class certi- 
ficates and 41 failed. The examiner reports 
that the work was not up to the usual high 
.standard shown by candidates in this exami- 
nation, the two commonest faults being 
inaccuracy and inclevance. 

Company Imw,- The total number of 
entries in this subject was 308. In Stage III 
there were 111 candidates, of whom 20 
obtained first-class certificates, 64 obtained 
.second-class certificates, and 27 failed. A 
number of excellent papers were worked 
which showed not only a grasp of fmida- 
mental principles, but a knowledge of detail 
.and a familiarity with loading cases. Most 
of those who failed would have been better 
advised to attempt the Intermediate exami- 
nation. In Stage II there were 197 candi- 
<lates, of whom 67 obtained first-class 
certificates, 123 obtained second-class certi- 
ficates and only 7 failed. Most of the papers 
showed an intelligent knowledge of the 
elementary principles of Common Law, and 
gave evidence of skilful teaching combined 
with careful study. It is curious that the 
examiner finds it necessary again to com- 
ment on the erroneous statement of a candi- 
date, which was referred to iu his report last 
year, that the Royal Society of Arts is a 
■trading company which has obtained per- 
mission of the Board of Trade to omit the 
word “ liTuitcd ” as the last part of its name. 
How the statement came to be made in 
the first place is difficult to understand ; 
how it came to be repeated is incompre- 
hensible. 

Accounting , — The number of candidates 
in this subject was 623, of whom 70 obtained 
first-class certificates, 284 obtained second - 
•class certificates, and 269 failed. The work 
submitted was of average merit. Many 
•candidates showed a lack of knowledge of 
•costing : this is a subject of great and 
growing importanTce, and it is hoped that 
its addition as a special subject of examina- 
tion in next year’s syllabus will lead to its 
receiving more careful attention in future. 


Banking , — Only 31 candidates entered for 
this subject, of whom 6 obtained first-clas- 
cartificates, 10 obtained second-class certi- 
ficates, emd 16 failed. The examiner com- 
plains that, as was the case last year, 
candidates ' showed lack of knowledge of 
bank book-keeping. 

Foreign Exchange , — This subject, intro- 
duced for the first time this year, attracted 
25 entries in all. In Stage III there were 11 
candidates, of whom 1 obtained a first-class 
certificate, 8 obtained second-class certi- 
ficates and 2 failed. In Stage II, of 14 
candidates, 4 obtained first-class certificates, 
7 obtained second-class certificates, and 3 
failed. Once more the examiner lias to 
complain of the veiy defective command of 
English possessed by the candidates 
generally. 

Theory and Practice of Commerce . — ^The 
total number of entries in this subject has 
risen from 768 in 1923 to 1,040 this year. 
182 candidates entered in Stage III, of 
whom. 23 obtained iirst-class certificates, 90 
obtained second-class certificates, and 69 
failed. In Stage II there were 479 candidates, 
of whom 24 obtained first-class certificates, 
293 obtained second-class certificates, and 
162 failed. In Stage I, of 379 candidates, 
254 passed and 125 failed. In laist year’s 
report it was mentioned that entirely new 
syllabuses had been prepared in all three 
stages of this examination, and it is satis- 
factory to note that the results this year have 
been far more normal than was the case in 
1923. There would still appear to be 
difficulties in finding sufficient suitable 
teachers of this subject, but the Examina- 
tions Committee has brought this fact to the 
notice of the London County Council, and 
it is hoped that means may be found to 
provide special tiaining for this purpose. 

Railway Law and Practice , — ^The examiner 
again reports an improvement in the quality 
of the work submitted in this subject, but 
imfortunately, the number of entries con- 
tinues to fall, being 58 as against 107 in 
1923, and 207 in 1924. Of these, 1 1 obtained 
first-class certificates, 32 obtained second- 
class certificates, and 15 failed. In view 
of the very large stalls attached to*the m^y 
railway companies of the country, this 
decrease is distinctly disappointing. While 
the candidates generally have shown a 
sound knowledge of the law, many of them 
appear to be using out-of-date editions of 
text-books. 
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Railway Economics. — 29 candidates 
entered this subject, of whom 6 obtained 
first>c1ass certificates, 16 obtained second- 
class certificates, and 8 failed. For the most 
part they appeared to be well grounded in 
the subject, but the number in the fii'st -class 
would have been considerably greater had 
the car. didates been mom careful to write 
exactly on the points mentioned in the 
questions. 

Shipping Law and Practice . — ^The number 
of candidates this year was 3.3, as against 21 
last year, but this is still a very exiguous 
figure compamd to the great size and im- 
portance of the shipping industry. 6 candi- 
dates obtained fimt -class certificates, 16 
obtained second-class certificates, and 13 
failed . Many of the entrants showed d istinct 
ability in dealing with the problems and cases 
set in the question paper, but there was a' 
general weakness in explaining legal terms. 

Stock Exchange Law and Practice . — The 
examination in this subject, held for the 
fimt time this year, attracted 45 candidates. 
In Stage JIT there were 23, of whom 3 
obtained fii*8t-class certificates, 13 obtained 
.second-class certificates, and 7 failed. In 
Stage II 8 obtained first-class certificates, 
8 obtained second-class certificates, and 6 
failed. The examiner reports that on the 
whole the papers in both stages were very 
fairly done, but a number of candidates did 
not possess sufficient command of English to 
express themselves properly. 

Insurance Law and Practice . — Of the 19 
candidates in this subject, 4 obtained fimt- 
class certificates, 13 obtained second-class 
certificates, and 2 failed. The results are 
satisfactory, though not quite as good as in 
1923, when there were 26 candidates. Very 
few were able to define insurable interest, 
or to give a concise statement of the law as to 
disclosure of material facts. 

Advertising and Salesmanship . — This 
subject, introduced into the syllabus for the 
finst time this year, attracted 41 candidates, 
of whom 7 obtained first-class certificates, 
28 obtained second-class certificates, and 6 
failed. With few exceptions the work 
submitted gave evidence of careful prepara- 
tion, intelligent study, and sound knowledge 
of the theorj'^ of advertising. Some of the 
answers were exceedingly good. 

MODERN languages! 

French . — The total number of candidates 
in French this year was 4,808. In Stage III 
there were 612 candidates, of whom 77 


obtained first-claes certificates, 293 obtained 
second-class certificates, and 242 failed. 
Some excellent work was submitted : indeed ^ 
the examiner reports that among the April 
papers was some of the best work ho has. 
ever had the pleasure of examining in a 
long experience : one of them was practically 
flawless, and secured full marks — a very 
rare thing. The number of first-class 
candidates would have been considerably 
higher but for weakness in syntax shown by 
otherwise good students. 

In Stage II there were 1,799 candidates,, 
of whom 119 obtained first-cla.ss certificates,. 
1,020 obtained second-class certificates, and 
660 failed. The work show's that French i# 
being carefully taught by a large number of 
skilful teachers with very satisfactory results.. 

The Examiner in Stages III and II has 
been at considerable pains to draw up a 
long statement containing advice, based on 
wide experience, as to the best means of 
studying French. This contains some 
exceedingly practical and valuable hints,, 
and it is earnestly hoped that all students 
entering for the Society’s examinations in 
French wdll carefully digest them and 
cultivate some of the admirable practices 
which he suggests. 

In Stage I^ there w'ere 2,397 candidates, 
of whom 1,879 passed and 618 failed. The* 
general results were satisfactory, and it is 
gratifying to know that the gi'ammatical 
questions w'ere answ'ercd better than in 
previous years. 

German . — In Stage 111 there w'ere 68 
candidates, of whom 24 obtained first-class 
certificates, 21 obtained second-class certi- 
ficates, and 13 failed. In Stage 1 1 there were 
.136 candidates, of whom 18 obtained first- 
class certificates, 73 obtaincrl second-class- 
certificates, and 46 failed. In Stage I, of 141 
candidates, 80 passed and 61 failed. Un- 
fortunately, the standard of w'ork generally 
was not high, great weakness being 
shown in elementary syntax and grammar, 
even in the advanced stage ; but happily,, 
there was a marked improvement in this- 
respect among the candidates for the Stage I 
examination in April. 

Italian . — In Stage III there were 17‘ 
candidates ; 2 obtained first-class certifi- 

cates, 13 obtained second-class certificates,, 
and 2 failed. In Stage II> of 26 candidates,. 
1 obtained a first-class certificate, 17 ob- 
tained second-class certificates, and 7 failed* 
In Stage I there were 66 entries ; 36 candi- 
dates passed and 20 failed. 
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•Spanish . — The total number of candi- 
dates taking this subject was 638. In Stage 
III there were 99, of whom 1 1 obtained first- 
class certificates, 67 obtained second-class 
certificates, and 21 failed. As a result of 
this examination the examiner conclude 
that the student who devotes his attention 
to learning the language thoroughly without 
limiting himself to what he considers its 
purely commercial aspect, makes much more 
rapid progress. “ Whereas the literary 
candidates display a sound knowledge of 
grammar and a good acquaintance with 
modem authors — in some cases of more 
extended periods of literature and history — 
the commercial candidates are distinctly 
inferior, and show the weakness of their 
acquirements by inventing words and making 
use of P'rench or Italian expressions or terms 
of speech.” 

In Stage II, of 242 candidates, 27 obtained 
first-class certificates, 183 obtained second- 
class certificates, and 32 failed. The com- 
]X)sition and essays showed a fair amount of 
jjromise, but weakness in grammar accounted 
for the small number of first-class awards. 

In Stage I 244 candidates passed and 63 
failed. The general average of the work 
submitted was very satisfactory, but the 
examiner still considers that there is a lack 
•of adequate verb drill. 

Russian.- This subject shows no sign of 
recovering the popularity which it enjoyed 
when the “ Russian steam-roller ” was 
expected to flatten out our enemies before 
it. In 1917 there were 266 entries ; this 
year theie weie only 22. In Stage III, of 
3 candidates, one obtained a first-class and 
2 obtained second-class certificates. The 
work of the first candidate, who secured the 
Russian Embassy Prize, is dcscril>ed by the 
examiner as “ almost iierfoct.” In Stage II 
there wore 7 candidates, of whom 4 obtained 
first-class certificates, 2 obtained second-class 


certificates, and 1 failed. The work done 
here was very satisfactory. In Stage 1, of 
12 candidates, 9 passed and 3 failed. The 
answers were of very moderate quality and 
show that candidates are apt to enter for 
this examination at too early a stage in their 
preparation. 

Danish and Norwegian, Dutch, and 
Swedish . — For several years examinations 
have not been held in these languages, but 
as a certain number of students were anxious 
to enter this year, it was decided not to 
disappoint them. Unless, however, the 
numbers increase, it will not be possible 
to hold examinations in future years, except 
perhaps at rare intervals. In Danish and 
Norwegian there were 10 candidates. In 
Stage III 2 entered, of whom one obtained 
a first-class certificate, and one failed. In 
Stage II 8 entered, of whom 6 obtained first- 
class, and 3 second-class certificates. In 
Dutch, 4 candidates entered for Stage II, 
2 obtained second-class certificates and 2 
failed. In Swedish also, 4 candidates 
entered for Stage II, of whom one obtained a 
first-class, 2 obtained second-class certifi- 
cates, and one failed. 

ORAL EXAMINATIONS. 

The results of the Oral Test which is now' 
compulsory for all Candidates in the 
Advanced Stage of French, German, Spanish 
and Italian were not so good as last year ; 
although there were 99 less candidates than 
in 1923, there were 63 more failures this 
year. An important part of the Oral 
Test is the taking dowm of a passage dictated 
in the foreign language by the examiner, 
and in the past this has been a source of 
groat weakness with many candidates. It 
is. gratifying to be able to state that the 
examiners now’^ report a v'ery great improve- 
ment in this branch of the examination. 


Oral Examinations held during 1924. 


► Subject. 

1 

No. of 1 
Examination 1 
Centres. | 

No. of 
Examiners' 

No. of 
Candidates 
examined. 

Passed 
with Dis- 
tinction. 

Passed. 

Failed. 

* • 

French 

62 

45 

626 

96 

360 

181 

German 

9 

8 

66 

18 

32 

6 

Spanish 

18 

16 

96 

20 

66 

11 

Italian 

4 

4 • 

18 

8 

10 

— 


93 

72 

796 

141 

457 

197 
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CoMMERGiAi^ Knowledge Certificates. 

The increase, noted in last year’s report 
in the number of Candidates entered from 
Higher Elementary Schools, and also the 
new Central Day Schools set up under 
various Education Authorities, has been 
well maintained. Most of these Candidates 
take a group of subjects qualifying for the 
Certificate in Elementary Commercial 
lOiowledge. To gain this special Certificate 
Candidates must pass in Arithmetic, Book- 
keeping, English and one other subject 
within three consecutive years, but it is 
satisfactory to find that many pupils from 
Day Schools jiass in the necessary subjects 
in one >'ear. In view of the fact that a 
fairly high standard is maintained in the 
Elementa’-y Stage (it is by no moans a 
first year’s examination) the results at 
these Schools give evidence of really 
excellent prei^a ration. 

The thanks of the Council are once more 
accorded to the Court of the Clothworkers* 
Company, who have generously renewed 
their grant of £40, towards providing 
medals in all the subjects of examina- 
tion where the work of candidates attains 
a sufficiently higli standard. There is no 
doubt that there is very keen competition 
for these medals, and that they have done 


much to maintain or raise the level of 
excellence in the papers worked. 

The Examination Syllabus for 1925* has 
been issued. In it will be found the 
fullest possible information about the ex- 
aminations, a syllabus of each stage of 
each subject, and list of centres. The 
papers set in 1924 have been reprinted in 
six pamphlets. Each pamphlet contains 
in addition to the papers of each stage, the 
syllabuses of the subjects in the panq^hlet 
and the Examiners’ reports on the papers 
worked. Both teachers and students are 
strongly advised to study not only the 
syllabuses, but also the remarks of the various 
examiners on the results of last year. It 
will be foimd that these Contain many 
valuable and helpful suggestions, and the 
work of the candidates year ‘ after year 
shows that far too little attention is paid to 
them. 

The regulations for the Oral Examinations 
in Modem Languages are also given at 
full length in the syllabus. 


* The price of the SyllabuH for 1925 in Ad,, 
post free. Copies can be obtained on applica- 
tion to the ExaminationH Officer, Royal 
Society of Arts, Adelphi, London W.C.(2). 
The price of the pamphlets containing the 
1924 papers is Ail. each, post free. Particulars 
of these may. be obtained as above. 


PROCEEDINGS OF THE SOCIETY. 


CANTOR LECTURES, 

COLLOID CHEMISTRY. 

By Eric K. Rideal, M.B.E., Ph.D., D.Sc., 

F.I.e. 

LEcruRE 1 . — Delivered January 21»f, 1924. 

The growth of what is generally termed 
civilisation is de{3eiident in great measure 
on the increase in knowledge of the profxjrtios 
and uses of th<i materials and forces placed 
at our disposal in the universe. The iwriods 
of develo]jment may roughly be divided 
into fiw : the prehistoric, stone, bronze, 
iron and the present. If we examine the 
complicated mosaic which constitutes our 
age we note that the subject of colloidal 
phenomena and properties of colloids is 
becoming increasingly^important. It would 
take too long a time to enumerate the 
various directions into which the subject 


matter intrudes, but its significance will be 
understood when we remember that the 
animal and vegetable and many mineral 
products, which in major part form our 
bodies, clothes and food and fuel, are 
endowed with and operate in great measure 
under the influence of those forces wliich 
are the ra uon d'(ire of colloidal ph nomena 
Tho term colloid was introduced in 1861* 
by I’homas Graham, who distinguished 
colloidal substances from crystalline mate- 
rials by the relatively rapid rate of 
diffusion of tho latter class of substances, 
and he believed that the distinction between 
a crystalloid and a colloid was a funda- 
mental one. It has, however, been shown 
that such a distinction is invalid since not 
only are many typical colloids, e.g,, colloidal 
gold and grass fibres, crystalline, but the 
rates of diffusion of all particles in a medium 
obey the same fimdamental laws, whether 
those particles are sub -microscopic in size 
like the simple molecules or clearly visible 
even to the naked eye, such as coarse 
suspensions. 
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The fundamental property which imparts 
to colloidal systems their peculiar charac* 
teristics is exhibited most clearly by the 
property of adsorption. Adsorption is purely 
a surface effect, and conditions under which 
adsorption may occur are brought about 
whenever a fresh surface is produced. 
Such surfaces are necessarily interfaces, e.g,^ 
at the boimdary of a solid exposed to a gas 
or liquid; even in a high vacuum we must 
imagine the existence of a gas phase con- 
sisting of the vapour of the substance : 
thus with the possible variation in interfaces 
produced by the mutual contact of phases 
such as gas, immiscible liquids and immis- 
cible solids, a great variety of colloidal 
systems may be produced. Since the 
chemical and physical properties of a 
system are, as it were, in competition with 
the properties of the interfaces of the system, 
it is necessary, if these latter are to be 
dominant, so to prepare the system that it 
shall contain a large specific surface or that 
one phase shall be extremely subdivided; 
such division is readily’ accomplished by 
dispersion. When we enquire further as to 
the cause of the property of adsorption 
exhibited by interfaces we find that we 
must attribute to liquid and solid surfaces 
a certain surface energy. In the case of 
liquids it is a relatively simple matter both 
to demonstrate and measure this surface 
energy. That soap bubbles, small drops of 
liquid, or, ss in Plateau's beautiful experi- 
ments, a mass of oil suspended in water, 
take up, when in a position of equilibrium, 
a perfectly spherical forin indicates that 
some force is operative in causing both 
drops and bubbles to present the minimum 
of surface compatible with their volume. 
It is also clearly evident in a qualitative 
manner at least that a molecule in the 
interior of a liquid is attracted by its neigh- 
bours by the forces of cohesion equally in 
all directions, whilst a molecule on the surface 
is only attracted downwards and laterally ; 
thus the surface energy of a liquid is closely 
related to the forces of molecular cohesion. 

Again we find out readily by experiment 
that bubbles have to be blown ; work is done 
when we expand the film of the bubble 
just as we must do work when we blow up a 
football or balloon. A simple mathematical 
calculation shows us that there exists an 
intimate relationship between the pressure 
of air inside the bubble and the surface 
energy of the material of the film; the 
excess pressure is directly proportional to 


the surface energy and inversely propor- 
tional to the radius. By this and several 
other methods it is possible to measure with a 
high degree of accuracy the surface energy* 
of liquids ; these vary in a marked manner 
from liquid to liquid as indicated by the 
following figures. 


Substance. 

°C. 

0 in ergs, per cm*. 

H2 

—252 

2 

Ar 

—186.1 

• 12.7 

Br, 

+ 20 

38.0 

NHa 

— 29 

41.8 


20 

17.4 

CCI 3 H 

20 

26. ,3 

C«H 6 

20 

28.2 

CoH,NH2 

20 

43.8 

HgO 

0 

75.7 

KBr 

734 

88.8 

Li Cl 

608 

140 

K 

58 

360 

Hg 

15 

436 

Ag 

1060 

750 

Fe 

1200 

ca. 1000 

Pt 

1770 

1500-^2000 


Applying a reasoning similar to the above to 
the case of small drops of liquid we find that 
the vapour pressure above a small drop 
will be greater than that above a large drop> 
a matter of importance, we may note in 
passing, in the formation of mists and fogs. 

Since liquids exert a surface tension it is 
only reasonable to assume that solids also 
are endowed with this characteristic pro- 
perty, which is the resultant of the 
unbalanced forces of molecular cohesion. 

Unfortunately, a solid is not readily 
deformed by the surface forces, the 
forces of crystallisation being so much 
stronger; thus direct methods of measuring 
the surface energy of solids are not available, 
wo are forced back to indii’ect methods of 
computation. On the assumption that 
small crystals behave in a manner similar 
to small drops of a mobile liquid, an estima- 
tion of the surface tension of a solid may 
be computed as Pawlow has shown from 
the melting point, or as investigated by 
Ostwald and Hulett from the solubility of 
such small crystals. The computed values 
determined in this way gave a value for 
calcium sulphate of 1 ,060 ergs, per sq. cm.; 
more recent experiments by Uunden and 
Mack have reduced this value to 370 ergs, per 
sq. cm. It is, however, very doubtful 
whether the basic assumption of identity in 
behaviour of a small crystal and a drop of 
liquid is correct, thus casting doubt upon 
the validity of these values. 
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The very fact, however, that a certain 
amoiuit of energy must be expended in 
breaking a crystal indicates at least the 
existence 4)f ])owerfiil forces at solid surfaces; 
that these forces jx^rsist after cleavage is 
made cjlear by the fact that clean sheets of 
mica, of optical glass and of smooth clean 
metals, can fi*equently bo joined together 
again by the exertion of but a slight pressure 
to form a solid, showing no discontinuity 
at the original plane of separation. 

Wlien considering the part played by 
this surface energy in adsorption it must not 
be forgottc’^ that the free energy of the 
cohesive forces, and thus the surface tension, 
varies in magnitude with the temperature. 
In general on I'xjmnsion of a surface the 
surface cooLs ; the total surface energy 
being related to the free surface energy or 
surface tension by the relationshi]). 



Over a wide range in tomjx^rature the 
temperature coefficient of the surface tension 

So f<>nstant, and a is found to decrease 


with the teinjiorature. Thus w’e should 
expect that the adsorption at interfaces 
would dccrea.se with elevation of the tem- 
})erature, and this actually occurs. 

Owing to the existence of such surface 
energy, substances, unless otherwise con- 
etrained, will attempt to lower the free 
energy as ociated with the exposure of ihc 
interface; this, as we have seen, can be 
accomplished by acquiring a spherical 
shajx^. We can likewise imagine the coales- 
cence of small spheres to form a large one 
with less specific surface. The surface energy 
may also be low'ered by adsorption; thus the 
addition of fatty acids to water low'ers the 
air liquid surface tension and in consequence 
the fatty acids will tend to collect at. the air 
liquid interface, but a limit will be set to the 
amount there collected by the opposing 
osmotic forces created by the difference in 
conerntration between the bulk of the 
solution and the surface layer. Gibbs showed 
that there existed a close relationship be- 
tween the excess co;icentration at the 
surface per sq. cm. (2) over the bulk 
concentration(e) and the effect of the solute 
on the surface tension of the solutionis 
usually expressed in the form 



where p is the acti vliy or chemical potential 
of the ubstance in the solution. Substances 


which would cause an increase in the surface 
energy will conversely tend to leave the 
surface layer and move into the bulk of the 
solution. 

In the same way a solid surface will 
adsorb gases, liquids or liquids and dissolved 
solutes if a diminution in the free surface 
energy of the system may be effected by 
such adsorption. 

As wo have already had occasion to 
note, the forces of adsorption are intimately 
connected with the forces of ( ohesion, and are 
thus chemical in theirnature; we would thus 
expect that all substances are not adsorbed 
with equal facility. There is a preferential 
adsorjition for those substances in which 
the reaction of adsorption, proceeds with 
the greatest decrease in the free energy of 
the system. Thus if a silica jel be exposed 
to a mixture of hydrogen and benzene 
vapour, the benzene will bo more readily 
adsorbed than the hydrogen. Similarly 
carbon monoxide is more readily adsorbed 
by metals than hydrogen, b\it both gases 
are actually adsorbed. Tlius the adsorption 
of hydrogen, carbon monoxide and of a 
90 : 10 hydrogen carbon monoxide mixture 
by 1,45 c.c. of clean copper made to expose 
a large area by special x)roparation yielded 
the following results;. 

Vol. of CO adsorbed, 0.99 c.c. 

Vol. of H 2 adsorbed, 0.12 c.c. 

Vol. of mixture adsorbed, 0.23 c.c. 

Composition of mixture, CO : U 2 16 : 1 

Jn solutions as well we find that selective 
adsorption occurs not only at the air liquid 
interface, but alito at interfaces produced 
on the insertion of a solid in the liquid. 
Thus the fatty acids, various colouring 
.matters and 10 any salts are preferentially 
cKlsorbed by charcoal fiom aqueous solu- 
tions . In all cases, however, both solvent and 
solute are adsorbed. This property of 
adsor})tion from solution is made use of in 
the many processes of purification and 
decolorisation. In the case of solids it is 
evident that we cannot test the Gibbs 
equation expressing the relationship 
between the decrease in the surface en- rgy 
of the solid liquid or solid gas interface, and 
the concentration in the adsorbing layer. 
So many attempts liave been made to 
obtain a relationship between the concen- 
tration or activity of the material under- 
going selective adsorption in the liquid or the 
gas phase and the amount adsorbed. 

The most general formula is that proposed 
by Freundlich in which the relationship 
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between the amount adsorbed x and the 
concentration of the solute c, or the pressure 
of the gas is expre^ised by means of an 
equation of the ty^x? 

I ‘ I 

x=ac“ or X = ap" 

containing tw^o constants a and n. 

As tyj)ical of the values obtained the 
following may be cited: 


(a) Gases. 

Charcoal. 

Glass. 


Adsorbing 

Adsorbing 


material. 

1 

material. 

1 

CO 2 

0,394 

0,66 

N.H, 

0,437 

0.53 

SOo 

0,324 

0,28 

(b) Aqueous SoltUions, 

+n 


Iodine on starch . . . . 5 

Methylene blue on cellulose 2 

Indigo carmine on silk . . 2 

Alizarine on chromic oxide . . 3 
Iodine in alcohol on charcoal 4 
Potassiiun chloride on charcoal 1 

Although the equation of Freundlich 
represents the results fairly closely it is by 
no means accurate, for, as we liave noted, in 
a gas mixture or a solution all constituents 
are adsorbed, the more reactive being more 
readily ailsorbed. In some cases the phe- 
nomenon of negative adsorption is noted; the 
strength of a solution instead of being 
decreased by passage through a layer of 
charcoal or bauxite apparently becomes 
stronger since relatively more solvent than 
solute is adsorbed by the material. Thus 
dilute solutions of potassium nitrate exhibit 
the phenomenon of negative adsorption 
when exposed to a charcoal surface. 

Again, there is a large volume of experi- 
mental evidence that the adsorj^tion of 
many substances, especially what are termed 
non -polar substances, at high temperatures 
and low concentrations does not proceed 
indefinitely as the pressure or concentration 
is raised, as would be anticipated if 
Freimdlich’s equation held true ; but that 
a saturation maximum is attained as if the 
surface could hold so much adsorbed material 
and no more. . Langmuir has in fact shown 
that for such substances each atom of the 
adsorbent holds one atom of the adsorbate, 
and that the surface is saturated when it is 
covered with a film only one molecule deep. 

The work of Hardy, Langmuir and N. K. 
Adam on surface tension of solutions and 
interfacial tensions between liquids, gives us 
a yet deeper insight into the mechanism 
of adsorption. If we bring two liquid 


surfaces together a certain decrease in 
the free energy will take place; thus if 
a A (tB dAB be the surface energies of 
the two liquids and of the interface, then 
the decrease in free energy on bringing the 
surfaces together is given by the expression 

W=oA+(tB— ( jAB 

In the following table are summarised 
some of the values for this decrease in free 
energy when various liquids are brought 
into contact with water and mercury. 

Substance, With Water, With Mercury 



W. 

w. 

Petane 

18.0 


Heptane 

20.6 

60.8 

Octane 

21.6 

65.6 

CCI 4 

24.0 

74.8 

Water 

73 

91.6 

Ethyl iodide — 

110 

Methyl iodide — 

110 

Carbon 



disu 1 { 3 hide 21 

90 

Ethyl ether 39.9 


Alcohols 

47.8—51.8 


Organic 



Acids 

46—60 



Kthyl esters 37 — 46 


It is evident tliat the decrease in free 
energy, when a liquid is brought into contact 
with the water or mercury, is most marked 
when the former contains a reactive group 
such as the hydroxyl, ether and carboxyl 
for water, the halide, sulphide and hydroxyl 
for mercury. 

The action of the adsorptive forces .is 
apparently to attack the adsorbed molecule 
by means of a specially reactive part of the 
molecule, and the molecule is orientated. 
Thus in the case of the fatty acids floating 
upon water we would expect from these 
considerations that they are orientated with 
the reactive carboxyl groups in the water 
and the paraffin chains emerging in a veiH>ical 
plane from the water surface. If we count 
the number of molecules required just to 
saturate the surface of a • known area of 
water, and measure also the molecular 
volume of the substance being adsorbed, 
we oem evidently compute both the cross 
sectional area and the length of the molecule. 
This work, which was commenced by the 
late Lord Rayleigh and brought into promi- 
nence by I. Langmuir, is now being 
continued by Mr. Adam, and is of great 
interest owing to the fact that we can check 
the sizes of the molecules measured in this 
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way by the data obtained by Sir William 
Bragg and Mr. Shearer with the X-ray 
goniometer. As an example some of the 
data obtained by Langmuir and Adam for 
fatty acids and alcohol on water may be 
given : — 

No, of Cross Cross Length 

Substance. atoms Section Section Length per 
in chain. Area. Side. carbon 

atom. 


Palmitic acid 

16 

21 

4.6 

24.0 

1.5 

Stearic acid 

18 

22 

4.7 

26.0 

1.39 

Cerotio Acid 

20 

25 

5.0 

31.0 

1.20 

Myricyl alcohol 

31 

27 

6.2 

41.0 

1.37 


It will be noted that the cross sectiona^ 
area of each acid is practically constant and 
that the increase in length for each carbon 
atom added to the chain is likewise so. 
The most accurate surface tension data 
indicate a mean area of 20.1 A, whilst 
calculation from a knowledge of the mole- 
cular voluine of a methylene group 17.8 cc., 
and the distance between the carbon atoms 
in a diamond from X-ray measurements 
of 1.52 A®, yields a value for the cross 
section of 19.3 A^ In a similar manner 
Adam found the area of the unit cell of 
benzene to be 23.8 A®, whilst Shearer and 
Bragg obtained 23.3 A°. 

The orientaU^d film of fatty acid fioating 
on the surface of the water can be com- 
pre<»sed or expanded by decreasing or 
increasing the urea of the surface on which 
a known amount of fatty aci<l is present. 
A typical curve obtained in this way is 
shown in the following diagram: 



At high compressions in the region ac the 
curve is nearly parallel with the y axis, the 
molecules of fatty acid are packed as 
closely as possible and form the prolonga- 
tion of the curve to h\ we obtain in oV 
measure of the cross section of the paraffin 
chains which we have noted is 21 A®. 
From the slope 5f tlu^ curve oc it is evident 
that we can deteimine the compressibility 
of the filmi and it is interesting to note 


(in confirmation of our hypothesis) that the 
compressibility of the fatty acid determined 
in this way agrees with the compressibility 
of a paraffin hydrocarbon. The curve ca on 
exjxmsion shows a portion oa', and the 
length of the line ob representing the area 
of this portion under zero compression is 
26A®. Kvidently there are tw’o portions of 
the molecule which have different areas and 
different compressibilities. It is extremely 
probable that this second and larger portion 
is, as Adam has pointed out, the head of 
the molecule, i.e., the area of the cross 
section of the carboxyl group is 25 A®. 
Adam in this way has measured the sizes of 
various heads of molecules ; thus he finds 
the following values ~COOH 25 A°, -NHCO 
the following values : -COOH 26 A®, 
-NHCOHg 26.5®A, and -CHBrCOOH from 
26®A to 32. 8® A, depending on the closeness 
of the packing. 

We are thus dealing with a two-dimen- 
sional solid w'hich can by suitable elevation 
of the temperature be turned into a two- 
dimensional liquid. The melting point of 
the acids in their two-dimensional layers is 
some 240 ®C low^er than the same acids 
when in bulk. Under low pressures the two 
dimeiLsional liquid expands the relationship 
betwwn the- area anti the effective surface 
pressure, lx?ing indicated by the curve xa\ 
We are in this range dealing w'ith a two- 
dimensitMial vapour and, as both Langmuir 
and Adam hav^e shown, the ordinary Van 
der Waal law connecting pressure and 
a 

volume, i.e., (P + «) =KT, can be 

applied to this degraded two-dimensional 
gas. 

The assumption that the Gibbs layer is 
only one molecule thick leads to very 
interesting conclusions. As we have noted 
from the Gibbs equation, the surface 
concentration should continue to alter as 
long as the addition of more solute affects the 
surface energy ; consequently if we meeusure 
the critical concentration of the solute in 
solution or the partial pressure of the gas 
above a solution at which the surface energy 
is no longer affected we know that the Gibbs 
layer is either saturated with solute in cases 
of }x>sitive adsorption, or contains only pure 
solvent in cases of negative adsorption, and 
with the aid of Gibbs’ equation we can 
calculate the quantity (per sq. cm.) present. 
Sin*^ we assume that the fiilm is only one 
molecule deep, we are thus in a position to 
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measure the area and length of the mole- 
cules of substances which are soluble in 
solvents, whereas the method of Langmuir 
and Adam is only applicable to substances 
insoluble in the solvent. 

The following molecular dimensions have 
been determined in this way : 

On Mercury, 

Area in A®. Length, 
Methyl acetate 27 — 

Rubidium 12.4 4.46 

Solvents with K Cl. 

Water 7 4 

Ethyl alcohol 22 4.4 

The information derived from a study of 
surface tension leads us to the conclusion 
that the molecules eulsorbed at the surface 
of a liquid are orientated by attachment to 
the liquid at specific points, and that in 
general only one layer of such adsorbed 
molecules exists. There is little doubt that 
molecules are adsorbed on solid surfaces 
by similar forces and are similarly orientated. 
If the indirect measurements of the surface 
energy of solids are in any way reliable, 
their surface energies are much greater than 
for liquids, and it is to be anticipated that 
when one molecular layer of the adsorbate 
lias become attached the new surface of 
adsorpate might still exert a by no means 
inconsiderable ar sorbing power, permitting 
a bi -molecular film to be formed. Data on 
the adsorption of gases by solids indicate 
that, in all probability for those gases in 
which the intermolecular attraction is 

a 

normally large as indicated by the term 

of the Van der Waals equation, multi - 
molecular layers on the adsorbed film do 
in fact exist ; this is the cise for gases at low 
temi)eratures, high pressures, and which 
possess highly polar molecules. 

The conception that adsorption takes 
place at all interfaces and that the adsorbed 
layer consists of molecules orientated by 
attachment at certain specific points in the 
molecule, is at the present time finding 
many extremely important industrial appli- 
* cations. 

In lubrication it has long been known that 
a pure hydrocarbon exerts but little 
lubricating power, but that a hydrocarbon 
be converted into a relatively good 
lubricant by the addition of small quanti- 
ties of fatty acids or the higher alcohols. 
This matter is receiving exhaustive exami- 
nation by Hardy, who has shown that in all 


probability the fatty acid or alcohol is 
adsorbed by means of its polar group to the 
surface of the metal ; and the hydrocarbon 
tail of the adsorbed film, which, as we have 
seen, possesses but little adhesional power 
for other hydrocarbon chains, is the real 
surface at which slip takes place : we are in 
fact protecting the metal surfaces with a 
strongly adhering oil film. The data on the 
decrease in free energy at mercury surfaces 
wetted with various liquids will doubtless 
reveal many other possible euldition agents, 
such as the organic halides suitable for 
conversion of a hydrocarbon into a lubricant. 

In the last series of Cantor lectures which 
I had the honour to give to you, I dealt at 
some length with the problem of catalysis 
and we saw there that the mechanism of 
heterogeneous catalysis was most readily 
explicable on the assumption that the 
reacting molecules were adsorbed by the 
catalyst surface in juxtaposition to one 
another and there reacted. During the last 
few years this subject has been receiving a 
great deal of attention and we now know 
of many cases in which adsorption does 
take place, but not any catalytic action. 
In such cases we have every reason to 
believe that the adsorbed molecules are 
oriented in the wrong way for mutual 
action, for by changing the catalyst so as 
to effect adsorption by another point of 
attachment to the molecule, reaction will 
proceed. Many organic substances, such as 
alcohols and formic acid, undergo different 
catalytic decomposition as the catalyst is 
varied, and in this case also we believe that 
the molecules of the adsorbate may be 
attached to the solid by more than one 
point of attachment, the relative strengths 
of these bonds being the determining factor 
in the subsequent molecular decomposition. 
It must be admitted that exact experimental 
proof of this hypothesis is still lacking, but the 
amount of indirect evidence in favour of 
such a hypothesis is rapidly increasing. 

In biological investigations also the con- 
ception of orientated adsorption is proving 
fruitful in the better imderstanding of many 
complicated surface reactions. 

The enzymes are the organic catalysts, and 
their catalytic activity must be interpreted 
in the lig^t of our knowledge that the* 
reeictants are adsorbed on the siuiace of the 
enzyme. The numerous studies that have 
been made on the rate of enzyme action by 
Armstrong^ Bayliss and others, have shown 
that.BUdi adsorption does in fact take place. 
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and that the reaction velocity is affected by 
the strength of such adsorption. Thus if 
the roacttint is adsorbed strongly the 
enzyme surface will, over a great range of 
bulk concentration, possess a constant 
surface concentration, and the reaction 
velocity will be dependent merely on the 
quantity of enzjTiie present and indepen- 
dent of the concentration of the reactant. 
In some hydrolytic processes the products 
of the reaction are strongly adsorbed and 
the active surface of the enzyme gradually 
diminishes during the course of the reaction, 
due to sujh adsorption, and a species of 
negative autocatalysis is impressed upon 
the reaction velocity time curve. 

Both the inorganic catalysts and the 
enzymes are highly susceptible to poisons. 
All other substances which are more strongly 
adsorbed than the reactants may be regarded 
as poisons, but some poisons are less virulent 
than others in that the adsorptive forces 
are weaker, permitting of their subsequent 
ready removal. 

In the inorganic catalysts we have noted 
that in a few cases evidence is forthcoming 
that the adsorbate may become attached 
to the adsorbent by more than one point of 
attachment. 

The organic enzymes appear to ijcrmit 
of such multi -point attachment. Although 
little is known at present as to the nature of 
enzymes, they appear to contain a number 
of reactive groups in each molecule, e.</, 
-N.Hg.'-OH, -COOH. The enzyme particle 
likewise appears to be an aggregate of these 
complex molecules similar to the iriic^ll® 
of a soap which we shall have occasion to 
discuss, and thus we may regard the surface 
of an enzyme as a regular chequer board 
with these active gi'oups arranged in pattern 
on the surface. A reactant tliat can undergo 
reaction with the aid of the enzyme must 
attach itself to one or more of these reactive 
groups. Similar considerations can be applied 
to the action of germicides on micro-organism. 
In this case the presence of both acid and 
basic groups (acceptors) in the micro- 
organism can readily be demonstrated. In 
stapylococcus, for example, the basic 
acceptors are stronger tlian the acid ones, 
and the micro-organism is as a result more 
sensitive to acid germici<les. With B. coli 
the reverse hol^ true. We thus see the 
beginning of selective actioi^i, which is the 
great characteristic of the more complicated 
organic structures met with in biology. 


If we imagine that the surface of the 
enz 5 nne or of the bacterium contains two 
reactive groups or acceptors, e.</., a — NH 2 
and a — COOH group in each molecule, at a 
distance apart depending on the number of 
carbon atoms between them,, then a reactant 
which can react with both of these groups- 
must contain its complementary reacting 
groups at approximately the same spacing 
in its molecule. Thus the hypothesis of 
multipoint adsorption leads us at once to a 
new interjjretation of the old simile of the 
key and the lock. 


SWEDISH HYORO-ELEQTRIG POWER 
RESOURCES. 

According to the Report on the economic commer- 
cial and industrial situation of Sweden by the 
Commercial Secretary to H.M. Legation at Stock- 
holm, it is estimated that the total energy available 
from waterfalls in Sweden amounts to about 
6,000,000 h.p., of which some 4,600,000 h.p. ia 
owned by municipalities and private concerns. 
Of this amount about 1,322,000 h.p. has already 
been developed and work is in progress for the 
harnessing of a further 90,000 h.p. In terms of 
hydro-electric energy the total utilisable resources 
are put at 42,625 million kilowatt hours per annum. 
It is stated, on expert authority, that this estimated 
energy could be more than doubled jf the maximum 
fall of the entire volume of water in the country 
could be utilised. A recent estimate points out 
that about 40 per cent, of the Swedish rural dis- 
tricts are supplied with electricity by means of 
state, municipal, and private plants. Many plans- 
are being studied for further extensions, among 
which may be mentioned the regulation of the water 
level of T.fake Vanern. These plans will shortly be 
presented to Parliament, and, if approved, work 
will be commenced as soon as possible, but it is 
not anticipated that it can be completed before- 
1930. 

It is expected that work will be commenced 
during 1924 in connexion with the harnessing of the 
Norrfors waterfall in Ume river, where some 
100,000 h.p. is available. A comprehensive scheme 
is being prepared for enlarging the well-known 
TroUhatta power station, and operations are now 
in train for including the lower waterfall in the 
Gota river at Lilia Edet in the TroUhatta power net,, 
which will yield an additional 33,000 h.p. The 
electrification of the main line railway from Stocks 
holm to Gothenburg, work on which is now in full 
swing, will entail a large scheme for the reinforce- 
ment of existing power cables, the erection of new 
transformer stations, etc. The surplus revenue 
which the Royal Swedish Waterfall Board was able 
to hand over to the Treasury for 1923 working year 
amounted to Kr. 8,300,000, and the estimate for 
1924 is put at Kr. 10,000,000. 
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NOTICES. 

OPENING OP THE ITlst SESSION. 

The O Jelling Meeting of the 17i.it Scs.sion 
will be held on Wednesday, November .5th, 
when an address w'ill l>e deliven d by 
Senatore (luglielino Marconi, (j.C.V.O., 
LL.D., D.Se., Chairman of the Coimci!. 
The chair will l>e taken at 8 p.m. 


COUNCIL. 

A meeting of the Council was held on 
Monday, October 13th, Present : - 

Mr. Alan A. Campbell Swinton, F.K.S., 
in the Chair ; Sir Thomas J. Bennett, C.l.E. ; 
Mr. A. Chaston Chapman, P.R.S. ; Sir 
William Henry Davison, K.B.E., D.L.,M.P.; 
Sir Archibald Denny, lit., LL.D. ; Mr. P. M. 
Evans, M.A., LL.D. ; Sir Robert Had field, 
Rt., D.Sc., D.Met., E.R.S. ; Rear-Admiral 
James de Courcy Hamilton, M.V.O. ; Sir 
Thomas H. Holland, K.C.S.L, K.C.I.E., 
D.Sc., F.R.S. ; Sir Herbei’t Jackson, K.B.E., 
F.R.S. ; Major Sir Humphrey Leggett, 
D.S.O., R.E. ; Sir Philip Magnus, Bt. ; 
Colonel Sir A. Henry McMahon, G.C.M.G., 
O.C.V.O., K.C.I.E., C.S.I. ; Mr. Carmichael 
Thomas ; . Sir Frank Warner, K.B.E., and 
Sir Alfred Yarrow, Bt., M.Inst.C.E., F.R.S., 
with Mr. 0. K. Menzics, M.A. (Secretary 
of the Society) and Mr. S. Digby, C.l.E. 
(Secretary of the Indian and Dominions and 
Colonies Sections). 

The arrangements for the foithcoming 
session were considered and approved. 

It was reported that a selection of textile 
designs from the Society's Exhibition at 
the Victoria and Albert Museum had been 
sent for further exhibition at Manch('st«*r, 
and that the glass designs had been forwarded 
to Stourbridge and Wordsley for exhibition 
at those places. 

The sum of £200. has been voted by the 
Council to be used as prisses for encouraging 
candidates to take group certificates at the 
Society’s examinations. 


The Cloth workers’ Company again pro- 
mised £40 towards providing medals at 
the Society’s E^oaminations. 

A beautiful miniature of William Shipley, 
the founder of the Society, by U'illiam 
Hincks, was presented to the Society 
by Mr. Herbert Monckton, of Maidstone. 

Subjects for the Peter Le Neve Foster and 
Fothergill prizes were consi<]ered. 

Other formal business was transacted. 


DOMINIONS AND COLONIES SECTION 
COMMITTEE. 

Senatore Guglielmo Marconi, (I.C.V.O., LL.D., 
D.Sc. (Chairman of the Council). 

D^rd Blyth (Chairman of the Committee). 

Marquess of Aberdeen and Temair, K.T., 
C.C.M.G., C.C.V.O. 

Colonel Ho.^,. Sir James Allen, K.C.B., M.A. 
(High (IJommissioner for Now Zealand). 

Lord Askwith, K.C.B., K.C.. D.C.L. 

Sir Charles H. Bedford, LL.D., D.Sc. 

Bvron Brenan, C.M.G. 

Sfr WilUam H. Clark, K.C.S.I., C.M.G. 

Sir Dugald Clerk, K.B.E., D.Sc., F.R.S. 

Hon. Sir John A. Cockbum, K.C.M.G. 

Hon. Sir Timothy Augustine Coghlan, K.C.M.G., 
l.S.O. (Agent-General for New South Wales). 

Hon. H. P. Colebatch (Agent-General for Western 
Australia). 

Hon. Sir James Daniel Connolly. 

Sir Joseph Cook, P.C., G.C.M.G. (High Com- 
missioner for Australia). 

Sir Edward Davson. 

Edward Dent, M.A. 

Hon. G. Fairbaim (Agent-General for Victoria). 

W. L. Griffith. 

Rear-Admiral James de Courcy Hamilton, M.y.O. 

P. J. Hannon. 

Sir Thomas H. Holland, K.C.S.L, K.C.I.E., D.Sc., 
F.R.S. . 

Hon. J. Huxham (Agent-General for Queensland). 

Viscount Inchcape, G.C.S.I., G.C.M.G., K.C.I.R. 

Hon. Peter C. Larkin (High Coinmissfoner for 
Canada). 

Major Sir Humphrey Leggett, D.S.O., R.E. 

Hon. Sir Edwa^ Lucas (Agent-General for South 
Australia). 

Rt. Hon. Sir Frederiok Lugard, G.C.M.G., 
C.B., D.S.O., D.C.L. 
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Sir (liarles Campbell McLeod. 

Sir Charles Metcalfe, Bt. 

Sir Robert W. Perks, Bt. 

Lieut. -Colonel Sir Thomas Bilbe Robinson, G.B.E., 
K.C.M.O. 

M. L. Shepherd, 1. 8.0. 

Lieut. -Colonel H. £. Snowden (Agent-General 
for Tasmania). 

Major H, Blake Taylor, C.B.E. 

Carmichael Thomas. 

F. C. Wade, K.C. (Agent-General for British 
Columbia). 

Hon. Sir Edgar Walton, K.C.M.G. (High Com- 
missioner for South Africa ). 

George Wilson, C.B. 

S. Digby, C.I.E. (Secretary). 


INDIAN SECTION COMMITTEE. 
Senatore Guglielmo Marconi, G.C.V.O., LL.D., 
D.Sc. (Chairman of the Council). 

Sir Edward Albert Gait, K.C.S.I., C.I.E., Ph.D. 

(Chairman of the Committee). 

Sir Charles H. Armstrong. 

Sir Arundel T. Arundel, K.C.S.I. 
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CANTOR LECTURES. 

COLLOID CHEMISTRY. 

By Eric K. Rideal, M.B.E., Ph.D., D.Sfj., 
F.I.C. , 

Lecture II . — Delivered January 19.24. 

In this lecture I should like to devote the 
time to the consideration of the suspension 
colloids in which a solid phase is finely 
disi)eraed in either a liquid or gaseous 
dispersion medium forming sols and smokes 
respectively, and we shall have occasion tn 
note how different are the properties of such 
a disperse system from the solid material 
one, due, as we liave already noted in our last 
lecture, to the operation of surface forces. 
A solid disperse phase may evidently be 
prepared in two ways either by growth from 
molecules in solution or by dispersion of a 
bulky solid. In industrial practice both 
these methods are adopted for preparing 
colloidal sols and we must consider the 
various factors governing the. formation of 
disperse systems by these means. 

Methods of condensation. 

If a solution of salt be undercooled the 
solution will become relatively supersatura- 
ted owing to the fact that salt is more 
soluble in hot than in cold water. The 
formation and growth of crystals in such a 
supersaturated solution are in reality two- 
independent processes. For A crystal to 
start growing it is necessary as we have 
already noted for a nucleus to be present, 
the solubility of which is less than con- 
centration of the solution ; once a nucleus 
is formed it proceeds to grow by the diffusion 
of the molecules of the various minute 
crystal faces. Gibbs has pointed out that the 
various crystal faces may possess different 
surface energies and thus those faces which 
possess the smallest interfacial surface 
energy will be most stable. If the condiUona 
are favourable to very rapid growth, however^ 
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not only will faces appear .which possess 
higher surface energies but the molecules 
may actually become attached to the surface 
in positions whiph are not in. the regular 
crystalline space lattice and we thus build 
up a partly regular and partly irregular 
molecular structure. Such a particle will 
possess a high superficial surface energy. 
On warming the energy will gradually 
decrease since the thermal oscillations of 
the attached molecules when sufficiently 
vigorous will permit of their entering their 
proper position in the crystalline space 
lattice ; such an operation, known as 
sintering, is frequently made use of in the 
baking of materials such as are employed 
for brick and pottery manufacture and in the 
production of solid metals from powders, as 
in the case of tungsten. 

A sol consists of a highly dispersed solid ; 
thus in order to prevent the growth of a 
relatively few large crystals it is evidently 
necessary to ensure the simultaneous forma- 
tion of a large number of nuclei which must 
grow extremely rapidly. These principles 
have l)een developed in . detail bj^ von 
Weimam, who has shown that we may obtain 
materials in either the crystalline or colloidal 
state by alteration of what is termed the 
dispersion coefficient ; the dispersion co- 
efficient being defined by the equation 

S 

where C is the degree of supersaturation or 
equivalent concentration in the solution and 
8 the solubility. A high disj^ersion coefficient 
ensures the formation of a small grain or 
potential colloid. 1 might quote the result 
of one of von Weimam's numerous experi- 
ments on the interaction of barium sulpho- 
cyanide and manganous sulphate in aqueous 
solution resulting in the formation of barium 
sulphate usually obtained in the crystalline 
condition. 

Dispersion Coefficient. Nature' of product. 

0 — 3 Several years to crys- 

tallisoi 

3—48 A fine crystalline 

deposit obtained 
after a period of a 
month to a week. 

48 - 1 - 88,000 • First granular, then 

curdy, then gela- 
tinous. 

88^000 — ^200«000 A viscous jelly. 


This method of preparation is generally 
employed for the preparation of metal sols 
since, owing to the almost vanishingly small 

C • 

value of — the solubility of the metal in the 

dispersion medium, large values of 8 favour- 
able to the formation of a system of high, 
dispersity are rapidly obtained. 

Methods of dispersion. 

Mechanical dispersion may be accom- 
plished by processes of heating, hammering 
and trituration or in the electrical arc. 
All these methods are employed for the 
preparation of sols, the electric arc process 
being most general in the laboratory, whilst 
the various colloid mills are used in indus- 
trial work. 

Such methods of mechanical dispersion, 
however, do not in themselve^s, as would be 
exjiectod, lead to the formation of stable 
sols, a point which we shall see is of great 
importance not only in the technical but 
the theoretical development of colloidal 
chemistry. The obsei*vations of many in- 
vestigators, commencing with Leeuwenhoek 
in the seventeenth century, of Robert 
Brown, Wiener, Jevoas and Gouy, in the 
nineteenth, and the more recent investiga- 
tions by Zsigmond}’, Perrin and Einstein, 
have shown that the small particles of the 
solid are in continuous agitation mo\nng 
across the field of a powerful microscope or 
as a point of light in the ultramicroscope 
in a curious tremulous zigzag fashion. 

Such motion, the Brownian agitation, has 
been shown to be due to molecular bom- 
bardment ; we are in fact observing the 
movements of particularly large molecules 
imder the impacts constituting the molecular 
thermal agitation. Although the assemblage 
of molecules forming the colloidal partieje 
may have an apparent molecular weight of 
over 60,000 tons, yet it moves in the dis- 
persion medium exactly the same in type and 
extent of its motion as can be predicted for 
a gigantic molecule. Its movements are 
naturally not so lively as the small molecules, 
since the sudden impact of a molegiile 
bombarding its side would have but little 
effect on its motion, but every now. and 
again a sufficient number of molecules of the 
circiunambient dispersion medium hit one 
side to give the particle a movement in that 
particular direction, thus, giving rise to the 
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•eharaoteristio zigzag motion previously 
Alluded to. In this connexion it is interesting 
to note that Perrin has shown that the 
firobability of a sufficient number of air 
molecules hitting one side of a brick weigh- 
ing a kilogram, to give the brick a per- 

10 

•ceptible movement, occurs once in 10 
years. 

The sol particles behave like large mole- 
cules in respect to the movements of thermal 
agitation and rotation; we should thus 
•expect that chance of collisions between 
particles would occur with some frequency 
and that under the influence of the surface 
forces coalescence would occur and the sol 
would rapidly flocculate or precipitate. 
This, however, is, in general, not the case ; 
sols are frequently extremely stable and may 
be preserved for a number of years. Fara- 
day’s original colloidal gold may yet be 
•observed in the Laboratory at the Royal 
Institution. There are certain factors which 
render the dispersion stable; the two im- 
portant factors making for stability of sjIs 
are the electric charge and the interfacial 
surface tension. These two factors are to 
some extent related since the charge on a 
.surface affects its surface’ tension, but the 
exact relationship between these two factors, 
if any such exists, has not yet been develop>ed 
in detail. 

Colloidal sols to be stable must possess an 
electric charge ; it is found that certain sols 
such as the colloidal metals, colloidal 
-sulphides, gums and oils possess in general 
a negative charge, whilst hydroxides and 
oxides of the metals, many dyes such as 
Bismarck brown, nieth 3 dene blue are posi- 
tively charged. 

The production of an electric charge on a 
•colloidal particle may result in two different 
ways; if an electrolyte be present in the 
•dispersion medium it will be adsorbed at 
the interface. In general the adsorptive 
power of the interface is not identical for 
Anion and cation of the electrolyte ; there 
will consequently be a preferential adsorp- 
tion of one ion, e.g,, the anion for coUoidial 
.sulphides and oils, the cation for methylene 
blue. 

Evidently the preferential adsorption of 
All ion produces an interfocial electrification 
with the result that the ions of opposite 
sign are held fb the outside of the electrified 
•surface producing an eleptrical double layer, 
likewise, we must note that the ions of 
opposite! sign at the outside of the double 


laj^r are attempting to pull off the preferen- 
tially adsorbed ion; thus the preferentially 
adsorbed ion is not adsorbed to' its equilib- 
rium concentration, whilst the less adsorbable 
ion is adsorbed in excess of the concentration 
at which equilibrium would be attained in 
the absence of such electrical effects. 
Again many colloidal sols acquire an electric 
charge by surface ionisation; thus in the 
formation of coll.^idal ferric hydroxide from 
ferric chloride by a process of dial 3 rBis we 
have every reason to believe that the 
particle of the sol is constituted of ferric 
hydroxide containing a small quantity of 
ferric chloride. # 

|Fe(OH)3j„ FeClj 

which on dispersion in water undergoes 
partial ionisation to 

)Fe(OH)3}„Fe01, -|- Cl 
the particle thus acquiring a positive charge. 

The electric charge on a particle causes the 
particle to acquire a potential with respect 
to its environment. If the particle be 
spherical at radius r and had a charge e its 

potential will be where k is the specific 

inductive capacity of the material. The 
stability of a colloid is governed by this 
potential — the electro-kinetic potential. For 
water a sol is stable if the potential exceeds 
some 36 millivolts, and it may rise as high 
as 70 millivolts. To prepare a sol from an 
amorphous precipitate it is evident that we 
must give the particles a charge; this can be 
done by adding to the solution containing 
the precipitate a small quantity of an 
electrolyte of which one ion is readily 
adsorbed; this is termed ionic peptisation. 
Colloidal silver iodide may be prepared from 
precipitated silver iodide by the addition 
of small quantities of either silver nitrate 
or sodium iodide, as the solid readily adsorbs 
both silver and iodine ions; we can in this 
way form either a positive or negative 
colloidal solution of silver iodide. 

To stabilise small particles we may, as We 
have seen, lower the interfacial surface 
tension between the particle and the dis- 
persion medium; this can be accomplished 
by adding to the solution some material 
which is more strongly adsorbed by the 
surface than the dispersion medium. 
Zsigmondy noted that gelatine, soaps, gums, 
hemoglobin, lysalbic and protalbio acids 
functioned as protecting agents, t.a., in. 
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creased the stability of the particle by such 
preferential adsorption. More recent experi- 
ments, however, have indicated that the 
problem of protection is somewhat more 
complex. Thus colloidal gold is usually 
negatively charged; if we add to the gold 
solution some gelatine, protection will 
ensue, but gelatine can act both as an acid 
and a base, being in fact an amphoteric 
electrolyte. Thus on the addition of gelatine 
on the basic side the gelatine will be nega- 
tively charged and the protected colloid will 
be negative. If, on the other hand, we add 
gelatine on the acid side of what is termed 
the isoelectric point, the gelatine will be 
positively charged; this will adhere to the 
gold particles, discharge them and precipi- 
tate the gold, but on the addition of larger 
quantities the gold will be repeptised and 
wo shall obtain a stable positively charged 
protected gold sol. 

We have noted that bringing oppositely 
cl larged (.‘olloids together results first in 
adsorption, resulting in a lowering of the 
electro -kinetic potential and consequent 
precipitation. On further addition the 
precipitated colloid may adsorb more of 
the colloid and become stabilised again but 
of opposite' sign. 

Precipitation may likewise be produced by 
the addition of electrolyte containing easily 
adsorbable ions of opposite sign. Since pre- 
cipitation is produced by neutralisation of 
the electric charge very much smaller 
quantities of tri valent ions, 6 . 47 ., aluminium, 
than of divalent or monavalent ions will be 
required. The adsorption of trivalent ions 
is likewise more pronounced than those of 
lesser valency, consequently, but minute 
amounts of trivalent ions are required to 
effect precipitation some thirty two times 
the concentration of divalent ions and about 
one thousand times the concentration of 
monovalept ions being required. The 
adsorptive power of a colloid for an ion 
depends, as we have noted, not only on the 
electrical charges of the two but also on the 
surface forces which are chemical in char- 
acter, and thiLs we find that the monovalent 
organic ions of the •dyestuffs or aniline and 
its homologues are much more effective them 
the* simpler inorganic ions. The following 
data indicate that although the same elec- 
trical equivalent aihotints are adsorbed when 
precipitation results, yet the concentration 
of electrolytes in the bulk solution may be 
very different. 


PrecipitaHon of coUoidal A 1 (OHlg 


Anton. 

Bulk 

concentration 
mlUemols 
per litre. 

Adsorbed 
quantity in 
mille- 

equlvalents. 

Salicylate 

8 

0*30 

Piorate 

4 

0*18 

Osculate 

0*36 

0*36 

Ferrycyanide 

010 

0*27 

Ferrocyanide 

0*08 

0*20 


In general both ions are adsorbed and 
we should expect that the concentration of 
a cation required to precipitate a negatively 
charged colloid would vary with the nature 
of the anion; a feebly absorbed anion will 
permit of a relatively dilute electrolji» 
affecting coagulation. The following repre- 
sent what are termed the lirninal coagulating 
concentrations of salts possessing a common 
precipitatory ion for a positive and negative 
colloid : 

Llminal concent rat lonn In 
Colloid. Sign. nilllecqiiivalenta per litre. 

Pt — $aCl 2-6 iJaOH 130 

Fe(OH )3 + Hci 4 00 BaCi* 9-64 

Evidently the OH is more strongly adsorbed 
than the (II by platinum, necessitating a 
higher concentration of the precipitatory 
Na when present as caustic soda, whilst in 
the case of Fe (OH )3 the Ba is more strongly 
adsorbed than the H by electropositive 
ferric hydroxide. 

The stabilisation of colloids by the addi- 
tion of protective colloids has received 
extended application; thus we find colloidal 
platinum employed for catalytic hydrogena- 
tion is always protected by means of gum 
arabic or lysalbic acid, whilst the colloidal 
metals and other sols employed for thera- 
peutic purposes must be protected from 
precipitation of the salts present in the 
blood. Evidently the factors to be con- 
sidered in the preparation of such sub- 
stances are enhancement of stability against 
precipitation with suitable adjustment of 
their toxic action. Such action appears to 
be dependent, at any rate in some cckses, on 
disintegration of the particle and subsequent 
reaction of the agent in a molecular or ionic 
form ; in other cases on the adsorption of the 
colloid by surfaces where they can promote 
catalytic changes, a case of bringing the 
catalyst to the reemtant. Over protection 
will evidently exert a depressing effect on 
the activity of such colloidal reagents, 
whilst the preparation of sols of insufficient 
dispersity is likewise to be avoided from 
similar considerations. 
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The existence of an eleotrokinetic potential 
%>etween a particle and the dispersion medium 
gives rise to the phenomenon of electric 
cataphoresis and electric endosmose. If a 
couple of electrodes be placed in a colloidal 
solution and a difference of potential be 
applied, the particles, if positively charged 
will wander to the cathode and the mobility 
of the particles can readily be calculated 
with the aid of Stokes’ law. On discharge of 
the particle by the addition of electrol3rtes 
the velocity which is governed by the 
magnitude of the charge will fall until at the 
isoelectrici point no motion will bo observed. 
Similarly, if the dispersion^ medium be 
brought in contact with a fixed porous 
diaphragm the presence of an electrokinetic 
potential can be demonstrated by the appli- 
cation of an applied electromotive force 
causing the liquid to move through the 
diaphragm. The following data obtained 
by Perrin indicate how tlie rates of electric 
endosmose may be caused to vary by altering 
the electrokinetic potentials by the addition 
of electrolytes : 


DiapliraKin 

Diaphragm 

C’harge. 

Relative 
rate of 

material. Ktertrolyti*. 

endosmoBf'. 

Tiuigsiic acUl water 

+ 

0*26 

0-045 NH Cl 

4 - 

0-11 

0-2NHC1 

+ 

003 

0-8NHC1 

0 

0 

Gelatine N H Cl 

+ 

2-2 

"50 

N NaOH 


3-6 

100 




Practical application of electric endosmose 
is made use of in the drying or dewatering of 
many colloidal materials such as peats and 
clays,' and to the removal of sugar from beet, 
whilst we find application of electric cata- 
phoresis to accelerate the penetration of 
colloidal tannic acid into hide materials and 
of various colloidal drugs into living 
tissues. 

A third example of the technical applica- 
tion of protective measures is to be foimd 
in the recent development of colloidal fuels. 
Colloidal fuels consist essentially of a 
stable suspension of coal in a hydrocarbon 
oil. Although the oil solid interfacial tension 
may be relatively high, yet, owing to the 
high viscosity of the oil dispersion medium, 
the suspension may appear relatively stable. 
When, however, storage is contemplated it is 
necessary to add a fixateur, which is in fact 
a protective colloid. Tannin is said to prove 
eiHcacious, but many soft Coals will undergo 
dispersion to a stable sol when heated to a 


high temperature in oil under pressure, there 
being evidently in the asphaltic constituent 
of the coal some effective peptising agent. 
Such suspensions may be rendered stable in 
this way for periods varying from a few 
days to several months. 

Protective agents may also be regarded 
from a different point of view. It is evident 
that they are preferentially adsorbed and 
it is on this property, the preferential wetting 
of solids, that the practice of ore flotation 
is based. The operation of ore concentration 
as carried out in practice is relatively simple; 
thus galena can be separated from quartz 
by the addition of a little sulphuric acid 
and a drop of eiicalpytus oil. On blowiAg 
air through the solution the galena is brought 
to the surface by the levitating action of 
the air bubbles wliich attach themselyes 
only to this material. When the ore requires 
concentration for two substances such as 
galena and blonde the problem becomes 
much more complicated since a selective 
attachment of the air bubbles to the two 
minerals must be obtained. 


(To 

Lai2* 


Fig. 2. 

For a liquid of surface energy a 2 to flow 
over a siurfaco of a solid of surface energy 
a^it is evident that there must be a diminu- 
tion in the free surface energy or 02+ Cli2' 

Furthermore if the solid is already wetted 
by a liquid of surface energy cFq the liquid 
will displace the former if (7^^ > ai2 + <^23* 
As an examiile it may be mentioned that 
the surface energy of sulphur is about 26 
ergs, per sq. cm., even if the energy of the 
sulphur liquid interface were zero it is 
evident that it can only be wet by liquids in 
which the surface energy is below 26, for 

a sulphur must be > a liquid 
air air 

Water will not wet sulphur, but if its surface 
energy is reduced by the addition of sodium 
oleate to below 26, wetting will occur. 

Thus by coating the ore particles with a 
liquid which prevents them being wetted by 
the water or which will displace water from 
tlie surface small gas bubbles can adhere to 
them and float them to the surface. At the 
same time the quartz must not be so coated; 
hence if and dg be the surface energies of 
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the quartz and galena respectively, OTe that 
of the flotation liquid, and that of water, 
we And that 

> <^81 + <yew 

but 

®qw. < + Oew 

Many examples of such preferential wetting 
of solid particles have been examined by 
Reinders and Hofmann; thus silver iodide 
in water if shaken up with amyl alcohol 
will be preferentially wetted by the alcohol 
and entirely leave the water. The displace- 
ment of air from the surface of leaves by a 
liquid is an important consideration in the 
preparation of insecticides and fungicides 
for plants. For an insecticide to wet a leaf 
it is evident that the following conditions 
must hold : 

a leaf air > a liquid air + a liquid leaf 
A low liquid air surface tension is evidently 
a desirable factor. 

Solids may be dispersed in gaseous media 
as well as liquid producing smokes; these 
are very similar in their proix)rties to the 
colloidal sols. Owing to the low viscosity of 
the medium the Brownian agitation is most 
marked, promoting rapid difEtision. The 
particles may, in fact, be so small as to be 
sensibly affected by the pressure of light, 
as demonstrated by Ehrenhaft by the 
photopheresis of dusts in the light of a 
|X)werful arc lamp. In the hot stars an<l the 
tails of comets a balance between the effects 
of gravitational attraction and the radiation 
pressure appears to be the important 
factor in determining their stability. Again 
the smokes are electrically charged and can 
bo caused to exhibit electric catapheresis 
under the influence of a potential gradient 
which forms the basis of the Lodge and 
Cottrell methods of removing industrially 
valuable products such as potassium salts 
from the gases of cement kilns, the treatment 
of metallurgical smokes from smelting 
works, the cleansing of blast furnace gas, the 
manufacture of lamp black, and the 
priosphoric acid, among many other indus- 
trial operations. 

« We have, in our previous lecture, noted 
that solid surfaces adsorb gases when the 
solid is dispersed in a fine state of subdivi- 
sion; the adsorption increases with the 
increase in specific surface, and we must 
imagine powders as being surrounded with 
an adsorbed gas film; fine powders can 
frequently be poured like liquids and certain 
fumes lil^ are most difiioxilt to wet ; 


coalescence between the particles or wetting 
being prevented by the air cushion. Not 
all gases are adsorbed with great facility 
and the sensitiveness of the coherers 
employed in wireless may be altered 
very appreciably by an alteration in the 
nature of the gas film adsorbed and insula- 
ting the contacts from each other. The 
effect of bellows in causing a fire to bum 
with greater readiness may be due to the 
mechanical removal of adsorbed carbon 
dioxide as to the supply of fresh oxygen. 

The increase in specific surface of a 
finely powdered solid or the conversion into 
a mist of a liquid fuel are obvious applica- 
tions of the effect of increasing the specific 
surface on increasing the rate of a surface 
reaction. Dusts in air made from inflam- 
mable materials adsorb oxygen on their 
surface and may give rise to serious explo- 
sions such as witnessed with coal dust 
where a flame velocity of 2,000 ft. per 
second may be attained. The ignition of 
such dusts may be prevented by displa- 
cing the adsorbed oxygen film by water 
or carbon dioxide, but these affect the 
health of the imderground workers, and 
more attention is paid to preventing the 
propagation of the explosive wave by the 
addition of shale or stone dust. 

In conclusion I would like to comment on 
one of the most striking peculiarities of 
colloidal systems, namely, the curious and 
unusual colours which they present to the 
oye. 

One of the most characteristic of structural 
colours is to be observed in the case of thin 
films, where, as shown by Newton, the inter- 
ference of light of a particular wave-length 
refiocted from the top and bottom surface 
of a thin film causes the appearance of the 
complementary colour. Many examples of 
such will occur to us in the soap bubble, 
oil films, tempered metals, agates and 
pearls. 

The effect of scattering of light can be 
noted in the case of snow or triturated 
coloured salts; with increase in scattering 
power of the surface the lighter does the 
solid appear, a matter of importance in the 
paint industry. Very small particles,, 
scatter, as shown by Rayleigh, blue light 
more than red light, thus tl\e light trans- 
mitted through a layer of finely dispersed 
material will appear somewhat reddish, 
whilst the i^eflected light will appear some- 
what bluish. A number of cases 
caused by such means have been collected 
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and examined by Bcmcroft; thus we find 
the blueness of blue eyes, of skim milk, of 
tobacco smoke, of the sky, and of the deep 
blue sea due to the scattering caused by 
small solid particles in a liquid or gaseous 
dispersion medium, whilst the blue of the 
kingfisher or the blue jay’s feathers is caused 
by the scattering at the surfaces of minute 
air bubbles in the homy matter of the 
feathers. Hair goes white for a similar 
reason, but as far as 1 know no case of even 
acute worry has been able to reduce the 
bubble size in hair to cause it to turn blue. 

The bright red sunsets observed during 
periods of volcanic activity must again be 
attributed to the transmission of white 
lignt denuded of the blue by scattering at 
.the surface of dust particles. 

The colours exhibited by colloidal metals 
are, however, the result of somewhat more 
complicated optical effects than mere scat- 
tering. In the case of gold the transmission 
of white light through a fine gold sol lea^ 
to a transmission of rod light, whilst as the 
particles get larger the colour of the trans- 
mitted light becomes first violet and then 
blue, thus the small particles reflect green 
and blue light and the larger yellow and 
brown. Thin gold sheet transmits green 
light, thus we are dealing with resonance 
of light after absorption and re-emission of 
the metal. The work of Garnett, Gans, 
Neil and others has indicated that the 
problem becomes even more complicated 
when the shapes of the aggregates as affec- 
ting the scattering and the optical reson- 
ance are taken into consideration. The 
problem, however, is one of very marked 
industrial importwce since the prepara- 
tion of substances like enamels which con- • 
sist of highly disx)erse sols of stannic or 
titanium oxides, of paints, of coloured 
glasses and the tints of various shades of 
dyes depend in a large measure on the 
optical eficcts produced by disperse systems. 


NOTES ON BOOKS. 

The Economic Development of the British 
Overseas Empire. By L. 0. A. Knowles, M.A., 
LL.M., Litt.D., Professor of Economic History 
in the University of London. London : George 
Routledge & Sons, Ltd. 104. (id. net. 

“ To know soihething about the Overseas Empire 
at the present day is to get some idea of the whole 
evolution of civil&ition.** In this aphorism Mrs. 
Knowles indicates brifefly the nature of the stupen- 
dous task which she has undefi;aken. The British 
Empire ranges from the Arctic to the Antartic 


zone ; its peoples are in every stage of development ; 
it contains almost every stage of industrial develop- 
ment and almost eve^ agricultural and labour 
problem. “ Every product, every clime, every 
religion, every stage, every possibility, and con- 
sequently every experiment and every problem, are 
encountered in the study of the economic develop- 
ment of the British Empire.*' 

To attempt to boil down this multifarious and, 
indeed, infinite subject into a book of any reasonable 
size might well have appalled the boldest, but the 
work may be said to be the child of necessity. Mrs. 
Knowles was appointed to lecture at the London 
School of Economics on the Economic Development 
of the British Empire, a compulsory subject for 
the degree of Bachelor of Commerce, and she found 
that there were no text-books suitable for her stu- 
dents. In the smallest list that could be produced, 
there were references to no less than seventy books, 
reports and articles, and this by no means covered 
the ground. With a courage for which we cannot 
express too warmly our admiration, she set to 
work herself, and has produced this intensely 
informative and eminently readable volume. 

The author found that her chief difficulty lay in 
the scattered and patchy nature of the material 
available. As a matter of fact, the economic 
history of most regions is not yet written. Even 
if it were, the mind that could grasp it in all its 
ramifications can hardly bo expected to exist. As 
Mrs. Knowles writes: “In a book which ranges from 
slavery to Factory Acts, from cold storage to ticks 
and mosquitoes, fiom peasant culture to plantation 
products, from bush paths to railways, there are 
bound to be many gaps.” But it is surprising that 
the gaps are so few, and that the author has such 
a firm grasp of so many completely different aspects 
of her subject. 

The present volume is divided into two parts, 
“ The Empire as a Whole,” and “ The British 
Tropics it will be followed by a second volume, 
dealing with the economic histories of Ganada, 
Australia, New Zealand, the Union of South Africa, 
and Rhodesia. When the whole is complete it 
will provide a most admirable synoptic account 
of the British Empire. 

The London School of Economics has now pub- 
lished seventy-six monographs by writers connected 
with the School. Many of these are very useful 
contributions to political science, but none of them 
can compare for general interest and value with 
this remarkable work by Mrs. Knowles. 

The Royal Doulton Potteries. A brief sum-' 

maiy of their rise and expansion during six reigns. 

In 1815 the foundation stone was laid of what 
was to become a great and flourishing firm. Two 
young men, John Watts and John Doulton, started 
a small potteiy in Vauxhall Walk, Lambeth, a. 
district which has long been known as a centre of 
this industry. A photograph in the volume under 
notice shows a collection of clay tobacco pipes of the 
Stuart period, specimens of which are frequently 
excavated on the company’s property. 
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Originally the staple output of the firm consisted 
of “stoneware/’ but about 1830 some red-glazed 
ware and garden pots were made, while later on a 
kiln was erected specially for large terra-cotta work. 
The entry into the firm of Mr. (afterwards Sir) 
Henry Doulton marked the beginning of great 
developments. He was the first to introduce 
steam for driving the wheels, in this ante-dating by 
ten years the use of steam for this purpose in any 
other pottery ; and he was also the first to realise 
the significance to the industry of Mr. Edwin 
Chadwick’s suggestion that glazed pipes should 
he used for sewers. In 1846 he erected a special 
factory for the production of pipes and other 
articles of stoneware for house and town 
drainage. The superiority of these salt-glazed 
stoneware pipes over the old and filthy brick 
drains was speedily recognised, and in addition 
to the Lambeth works, factories were erected 
at St. Helens, Rowley and Smethwick. 

Another development due to Sir Henry Doulton 
was the production of what came to be known as 
“ Doulton Ware.” Much of this was very beautiful 
and ranged from the largest fours deforce in exhibi- 
tion pieces to the daintiest specimens of fine china. 
In 1886 the Royal Society of Arts conferred on Sir 
Henry Doulton their Albert Medal “ in recognition 
of the impulse given by him to the production of 
artistic pottery in this country.” 

This book, with its fine photographs and coloured 
plates, gives an excellent idea of the size and 
ramifications of the great firm which, founded over 
a century ago, is to-day running more strongly 
than ever. 

The Essentials op Printing. By Frank S. 
Henry. New York: John Wiley A Sons, Inc.; 
Ijondon : Chapman A Hall, Ltd. 6s. 6d. net. 

This is a text-book for beginners, and is a shorter 
and less elaborate work than the author’s “ Printing 
for School and Shop.” Written in very simple 
language, it explains to the novice the operations 
necessary to the production of a piece of printed 
matter. The book appears to be admirably 
adapted to its purpose. Mr. Henry was formerly 
instructor in printing at Philadelphia Trade 
School : he, therefore, is familiar with the wants of 
students of printing, and he has the technical 
knowledge to supply these wants. A useful feature 
of the book is that a questionnaire is appended to 
each chapter. By means of these the reader can 
test his grasp of what he has read, and by the time 
he has finished the volume he should have a good 
understanding of everything connected with printing 
processes, from the various kinds of type to machines 
for cutting paper. 

Collective Index of the Journal of the 
Institute of Brewing, 1911-23. Compiled 
by W. H. Bird, Secretary of the Institute of 
Brewing. London : Harrison A Sons, Ltd. 

This is an admirable index of the Journal of the 
Institute of Brewing for the years 1911-23. It is 
divided into four parts : (1) Authors; (ii) Subjects ; . 


(iii) General matter; and (iv) Lists of Journals 
from which communications have been abstracted. 
The work has been carried out with great care; 
reference is made as easy as possible ; and the index 
should be indispensable to anyone interested in 
the brewing industry. 


THE BRAZIL-NUT OR CASTANHA 
INDUSTRY OF BRAZIL. 

The castanha, or Brazil-nut, is assuming an 
important position in the export trade of Brazil. 

At the present time it stands next to rubber as a 
source of wealth in the State of Amazonas, where 
more than one-half the nuts exported are produced. 
The following particulars regarding the Brazil-nut 
industry, obtained by a representative of the United 
States Department of Commerce, who ascended 
the Amazon River and some of its tributaries in 
making a study of rubber production, are taken from 
a special Bulletin published by the U.S. Bureau of 
Foreign and Domestic Commerce : 

The Brazil-nut industry, which was of little 
importance until a few years ago, has recently 
developed to such an extent as to eclipse in impor- 
tance all of the other industries of the Amazon 
Valley, with the single exception of the rubber 
industry. During the last few years the latter 
industry has also felt the inroads being made upon 
it by the prospering Brazil-nut industiy. Especially 
during the past five years, owing to the un- 
precedented high prices ruling for castanha (as the 
Brazil-nut is locally known), the interest in the 
gathering and marketing of this forest resource of 
Amazonia has attracted much attention on the part 
of those ordinarily interested only in rubber. 

The rise in importance of the castanha industry 
may be attributed primarily to the very low price 
prevailing for rubber, making the production of that 
product practically unremunerativo in Brazil, in 
combination with the above-mentioned high prices 
for castanha. Another element, and a most 
extraordinary one, in the increase in production 
of castanha is a result of the unusually high rises 
of the rivers which have occurred during recent 
years. This groat increase in the amount of water 
in the rivers during the rainy season has made 
possible canoe navigation for greater distances from 
the main rivers than was previously the case, thus 
giving access to larger areas of castanha forest. 
Aside from natural conditions infiuencing the yield 
of the trees, the quantity of castanha produced 
depends on facilities of transportation, for the greater 
the distance] that the forest can be penetrated 
the greater will be the number of tre^ the fruit 
of which can be mariceted. * 

Description of the Tree. 

The Brazil-nut tree, commonly so called because , 
it is found almost exclusively in Brazil, where it is 
indigenous, is known to science as BerthoUeUa 
exceUa. The name given to it in Brazil, however, 
is “ castanha do Para ” (Para chestnut) owing to 
the fact that Brazilian Amazon country where 
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the nut ifi encountered was known as Para until 
1860, when the State of Amazonas, whose castanha 
production is now slightly in excess of that of Para, 
came into existence. Similarly, the name “ cas- 
tanha de Maranhao ’* was applied before the forma- 
tion of the State of Para, when all this region was 
included in the State of Maranhao, but this name is 
now obsolete. 

The tree is one of the largest found in the South 
American jungles, often attaining a height of more 
than 150 feet and a diameter of 6 feet at the base of 
the trunk. In the Rio Trombetas, one of the most 
important castanha regions, a tree was observed 
which measured 10 feet in diameter. The tree is 
unique in appearance among the others surrounding 
it, being distinguishable by its long straight trunk 
with the branches limited to its upper section. It 
is by nature a tree of the terra firma, where it is 
generally encountered in large groves. A few trees 
are encountered near the streams, but these are 
always situated on high areas well above flood 
water. In order to find trees in sufiioient numbers 
to work it is often necessary to penetrate the forests 
20 to 30 kilometres from the main streams. The 
bark of the tree is of a dark colour, and the leaves 
are large, deeply ribbed, and dark green in colour. 
The flower or blossom appears as a small white 
cluster, the period in which the trees flower being 
October to March, and the time required for the 
fruit to develop from the blossom stage is about 
14 months. Therefore, the fruit of a tree flowering 
in October will fall in December of the following 
year. ' 

In the Acre Territory and Rio Negro region there 
is a slight variation in the flowering time as compared 
with the other regions, owing to climatic dif- 
ferences, and consequently the gathering time in 
these two areas does not coincide with that of the 
other castanha producing regions. The castan- 
heiras ’’ (castanha trees) of the two areas named 
flower from one to two months earlier than the 
trees of the other regions. The tree flowers first 
when it is in its fifth year, but does not begin to 
give fruit until the eighth year. At 12 years of ago 
the tree usually begins producing to the full amount 
of which it is capable. 

Castanha is found in greater abundance than 
any other fruit in Amazonia, and because of this 
abundance of a natural and fully developed source 
of wealth the castanha has combined with rubber, 
cacao, and the other products indigenous to this 
region to make the Amazon Valley dependent upon 
them for its economic existence even up to the 
present. Hie fruit of the castanha tree is similar 
in shape and size to the coconut and varies from 3 
to 6 inches in diameter. It weighs from 2 to 3 
pounds. The cask or outer shell, called '' ouri^o,'* 
is exceedingly hard and about half an inch in 
thickness. Inside this shell are found from 12 to 
* 22 nuts, depending on the size of the ouriyo, all 
fitted tightly togethejr in juxtaposition. It is these 
inner nuts, containing the ri<di oleaginous fruit, with 
which the consumer outside of Brazil is acquainted. 
A oaitanhMra is capable giving from 600 to 


1,000 pounds of nuts, , not including the weight of 
the large outer shell. 

History of Industry. 

The first record of exports of castanha dates from 
1836. The trade was of little consequence at that 
time, as the chief interest was in cacao, rice, cotton^ 
hides, and coffee. It is probable, however, that 
a small amount of trade in castanha existed long 
before this, for references are encountered regarding 
trade between the Dutch and the aborigines of 
the Amazon country, even before the entrance there 
of the Portuguese, in various native products, 
among which are mentioned oil-bearing and edible 
forest fruits. By 1860 castanha had risen to third 
place among the exports of Amazonia. During this 
period rubber had become the most valuable export* 
being slightly in excess of the value of the cacao 
exports, while the value of ri6e, cotton, and coffee 
had dwindled to very inconsiderable quantities. 
Hides were fourth in importance at that time. . In 
1000 rubber exports were many times the value of 
the exports of cacao. Castanha exports, despite 
a considerable increase in value, were still third, 
louring the early years of the twentieth century, 
owing to the greater remuneration offered, the chief 
interest of the people was in rubber, to the great dis- 
advantage of other industries. Since 1914 castanha 
has been the second crop of Amazonia, the increase 
in the price of the nut, together with the fall in the 
price of rubber, causing a rapid development in the 
industry, and giving it an especial importance. 

Distribution. 

The castanha tree is native to the Amazon 
Valley, and although several attempts have been 
made to grow the tree in other regions they have 
been generally unsuccessful. However, experi- 
mental plantings of the ouri^os in the Far East are 
said to be giving satisfactory results. The region 
where the castanha has its home may be roughly 
sketched to include practically all the lower 
Amazon Basin, especially north of the main river, 
and that part of the basin of the upper Amazon 
(Solimoes) as far as the upper Beni in the Madeira 
system, at about 13^ south latitude, and the eastern 
section of the Acre Territory. From here the 
castanha territory extends northward, following 
the highland of the various tributaries of the 
Amazon. Castanha abounds in the Rio Negro and 
its chief tributary, the Rio Branco, and in the 
region above Manaos on both sides of the Solimoes 
for about half the distance from Manaos to the 
Peruvian border. This species of castanha does 
not occur in Peru, but another species of edible nut, 
sometimes classified as castanha, is exported in 
small quantities from Iquitos. 

Throughout the wide area where castanha is 
found several different grades of the nut exist. On 
the markets of Para and Manaos they are classified 
according to size and are divided into three grades — 
large, medium, and small. The largest and most 
valuable grade comes from (1) the high land on 
either side of the Solimoes and particularly in the 
region of Codajaz, where the nut attains snoh large 
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proportions that it is considered preferable to the 
nuts usually classified as “ large ** and is sold as 
“ grandissima (extra large) ; (2) the Rio Negro, 
and (3) the following areas in the lower Amazon: 
The high country in the municipality, of Obidos, 
especiaUy in the Rio Trombetas and its affluents 
and in the lands bdrdering the Maues and other 
streams in that section. The grade known as 
“ media ’* (medium) is encountered in the greatest 
quantities, being common to the sections where the 
large grade grows and many other areas where 
the castanha is all ** medium " and ** small.** 
Nearly all of the castanha in the lower Amazon, 
with the exception of that growing in the Trombetas 
and Maues rivers, mentioned above, is “ medium** 
and small.** The castanha of the Acre Territory 
and the neighbouring region in Bolivia is also 

small *’ (miuda.) In the upper Amazon the nuts 
are nearly always of the “ large ’* and “ medium ** 
sizes, few “ small ** being encountered. 

In the state of Para about 60 per cent, of the 
castanha is produced in the throe municipal dis> 
tricts of Obidos, Alemquer, and Almeirim — all on 
the north side of the Amazon. In the State of 
Amazonas the greater part of the castanha comes 
from the regions of the Rios Negro, Solimoes, 
Purus, Medeira and Maues. 

During the past two or three years production 
in the State of Amazonas has increased in such 
proportions that it is now slightly exceeding that 
of the State of Para. 


Exports op Brazil Nuts from the Amazon Valley. 
[QuantiticR In hectolitres of 112 pounds.] 


Year. 


1014. 

1915. 

1016. 

1917. 

1018. 

1910. 

1920. 

1921. 

1922. 


From 

Para 

130,907 

03,193 

74,670 

188,401 

79,638 

221,374 

79,501 

216,705 

321,199 


From 

Manaos 

Total 

To 

Europe 

I To 

1 United 

I States 

198,937 
79,865 
124,865 
148,303 1 
64,580 
.335,875 
109.675 
297,377 
361,323 

329,934 

1 143,058 
199,535 
.336,704 
144,218 
557.249 
189,236 
514,082 
682,522 

13.5,447 

74,940 

77,277 

43,120 

31,483 

139,229 

73,458 

169,094 

312,009 

194,487 

68,118 

122.258 

293,584 

89,087 

418,020 

115,778 

344,840 

369,445 


Note. — S hipments to southern Brazil were made as 
follows : 1018, 23,648 hectolitres ; 1921, 148 hectolitres 
and 1022, 1,068 hectolitres. 


From the foregoing table the recent rapid increase 
in production can be seen. The large fluctuation 
in the yearly production during this period is chiefly 
due to the labour supply, which in years when 
rubber paid well neglected the gathering of castanha 
and vice versa. Prices have also increased, and 
during 1023 the maximum price reached 100 milreis 
per hectolitre in the early part of the year. 

, The United States generally takes the greater 
]^rt of the castanha exported. By far the larger 
portion of the consignments to Europe is destined 
for England. France and Germany and to a 
lesser extent Italy and Belgium are also purchasers 
of castanha. The market in the south of Brazil 
is unimportant. 


Period of Qathbbing. 

The period for gathering the. nuts extends 
generally from November until June, the greater 


part of the crop falling from January to March. 
Because of the vast areas to be covered, however, 
the work is usually carried on through June. In 
the Acre Territory and the Rio Negro region the 
nuts begin to fall in November, thus being ready for 
market over a month in advance of the nuts from 
the other regions. This is an important advantage 
for the nuts of these regions, as the (Hiristmaa 
season is the time when they have the greatest salei, 
and by hastening the gathering here it is possible 
to secure the advantage of the higher prices which 
always rule for castanha during the holiday season. 

Method ok Gathering. 

When the castanha nut reaches maturity, the 
winds cause the large round hulls to fall to the 
ground, which they hit with sufficient impact to 
bury themselves well in the earth when they fall 
in soft soil. The work of gathering castanha from 
under the trees is perilous, for it is not an unheard-of 
occurrence for gatherers to be severely injured, at 
times fatally, by the heavy nuts falling from the 
u pper part of these high trees. In order to mitigate 
the dangers connected with the collecting of the 
nuts, the gatherers set up a shack of thatched palm 
with a steep slope to the roof in the middle of the 
forest area which they intend to work. When there 
is little or no breeze they set out to gather the nuta 
already fallen. The nuts are thrown out from under 
the trees as quickly as possible and then gathered 
in baskets and carried on the backs of the gatherers 
to their hut. This continues until all the nuts 
have fallen. The workers utilise the time when the 
wind is so strong as to make it dangerous to go 
under the trees in breaking open the outside hulls 
with machetes and extracting the nuts contained 
within. These inner nuts are carried to a neighbour- 
ing stream, whence they are conveyed by canoes to 
the nearest shipping point, usually the ** barracao *' 
or settlement where the owner of the property 
resides. The gatherers are bound by the law of the 
region to sell their castanha only to the owner of 
the property on which they are found. 

Before they are delivered to the proprietor the 
nuts are washed thoroughly to give them a clean 
appearance. A slightly better price is realised on 
washed nuts. The average daily production per 
man is 1( ** barricas ** (I barrica equals 120 quarts.) 
The maximum production per man during the 
entire gathering season never exceeds 70 barrioas, 
and the average production in the castanhaes of 
all the woriiers, including the many who are 
ph 3 rBically unable to work more than a small part 
of the time, is not more than 20 barricas. 

Marketing. 

The marketing of castanha is carried out 
differently from that of any other product of these 
regions. The nuts are sent from the barracao to the 
Manaos or Para maikets for sale. A class of 
merchants known as ** aviadores,** or commission 
merchants, handle the nuts from the time they 
leave the barracao until they are sold to the 
exporters. A few of these aviadores are exporters, 
but the majority of them are merely engaged in. 
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buying produce from the proprietors in the interior 
and mariceting it in Manaos or Para, where they all 
have merchandising establishments. They {umish 
the proprietors with merchandise to be sold to the 
gatherers and make balance payments in cash. 
In Fhra and Manaos there are brokets who negotiate 
sales of nuts to the exporters for the aviadores. 
Those aviadores who do an exporting business do 
not, of course, need the services of a broker but 
fill their foreign orders from the nuts which they 
have procured directly from the proprietors. The 
profit of the aviador is gained from his commission, 
generally 10 per cent., which he charges the pro- 
prietor for handling the nuts, and the profit 
realised oh the goods he sells to the proprietor. The 
other expenses, involving freight, insurance, pay- 
ment of the municipal tax, etc., are all for the 
account of the proprietor. All expenses arising 
from wharfage, lighterage, storage, etc., before the 
sale of the nuts to the exporter must also be borne 
by the proprietor, who is still the owner of the 
nuts. 

The market price is fixed by auction, the bidding 
for the nuts being carried out in the Associa^ao 
Gomercial (Chamber of Commerce) in Para and 
Manaos; and the rate at which the nuts are sold, 
being the highest bid of an exporter, is the official 
quotation of the day, and the exporters must pay 
this rate to secure nuts with which to fill their 
orders from abroad. 

By-Pboducts. 

The large outer cask of the castanha furnishes a 
species of oakum used widely for calking ships, 
while the oil extracted from the nuts serves several 
purposes, it gives an illuminating oil which until 
a few years ago was extensively used in the Amazon 
Valley. The oil also contains certain medicinal 
properties which make it useful in pharmacy. It 
is also used in a special form to counteract the 
rusting of iron. The wood of the tree is used in 
naval construction, although there is little castanha 
lumber produced, owing to the fact that the value 
of the lumber does not justify the destruction of 
the tree and the consequent loss of its produce. 

Plantation Possibilities. 

Considering the success which has attended th® 
plantation of rubber trees it would seem that a 
similar success would reward the planting of 
castanha, yet little effort has been made to develop 
plantations of this tree. Up to the present there 
has always been a ready market for all the castanha 
shipped from Brazil, and with the constantly 
inpreasing imports of these nuts into the United 
States, England, and to a lesser extent several other 
European countries, it is evident that BraziPs 
present production will soon be insufficient to 
meet the demand from abroad. For this reason 
it would seem that castanha plantations would be 
in favour in Bratii, but the great inaccessible 
castanha areas yet to be exploited have no doubt 
drawn the attention of the Amazonian proprietors 
of land a^ay from planting. 


A plantation of some 10,000 trees near Obidos 
was destroyed by fire when the trees were progress- 
ing favourably. Another plantation of a few 
hundred trees was observed at Codajaz, on the 
Solimoes River above Manaos. These trees ranged 
in age from one to five years. The youngest were • 
about 6 feet in height and averaged 3 inches in 
circumference, while those 5 years of age stood 25 
feet high and averaged 24 inches in circumference. 
The oldest trees were in flower at the time the 
plantation was visited, and should reach the pro- 
duction stage within three or four years. The 
plantation had been set out on land not entirely 
free from inundation, although the terrain was 
elevated and the drainage was good. Inasmuch as 
the castanlieira is essentially a tree of the high liyid, 
these trees would probably have progressed more 
favourably had the site fo» the plantation been 
located on true terra iirma. Moreover, very 
little attention had been given to the care of the 
plantation, and the trees have, therefore, made no 
more headway than if they had developed naturally 
in the forest. A well-administered plantation, 
where proper regard would be had for the distance 
between the trees in planting, for the eradication 
of all other growths, etc., would undoubtedly show 
more promising results than have been obtained 
here. 

“ Pabadimb Nut.” 

The nut known as '' sapucaia ” in Brazil 
{Lecythis paraensis) and paradise nut ” in the 
United States is little known because of the very 
small quantity that is produced. The sapucaia 
is similar to the Brazil-nut in that it consists of 
many small nuts which develop within a large 
ouri 90 , just as the Brazil-nut develops. In shape 
and taste they differ. The sapucaia tree is almost 
always found on the low level land of the lower 
Amazon. In this respect it differs from the 
castanheira, which, as has been noted, is alwa 3 rs 
found on the high land. Small plantations of the 
sapucaia tree on the alluvial areas of the lower 
Amazon have developed very favourably. They 
commence to bear fruit in their fifth or sixth year. 

The methods employed in the gathering and 
marketing of this fruit are the same as for the 
Brazil-nut. Much better prices are realised on the 
sapucaia, however, and there is always a ready 
market for the small amount produced. Owing 
to the fact that this nut commands a better price 
and the tree begins to bear at a considerably 
younger age than the castanheira, it is reasonable 
to suppose that plantation development would be 
a more attractive enterprise than the growing of 
castanha. In addition to its use as a food product, 
the sapucaia produces a yellow oil, which when 
fresh is used as olive oil. The principal use of the 
oil is in making a high-grade white aromatic soap. 
All the sapucaia exported proceeds from Para, 
and in 1921 the total amounted to 38 hectolitres, 
whereas the 1922 exports amounted to 124 hecto- 
litres. The price of sapucaia- is generally double 
that for castanha. 
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NOTICES. PROCEEDINGS OF THE SOCIETY. 


POSTPONEMENT OF OPENING 
MEETING. 

Senatore G. Marconi G.C.V.O., LL.D., 
D.Sc., (Chairman of the Council), has been 
unavoidably defined abroad on urgent 
business and will not be able to return to 
London by November 5th. The Opening 
Meeting which was fixed for that date has 
therefore been postponed. As soon as it is 
possible to arrange a fresh date, notice will 
bo given in the Journal, 

The other meetings of the Society will 
be hold in accordance with the announce- 
ments printed in the Programme of Sessional 
Arrangements, copies of which have been 
posted to all Fellows of the Society. 


PETER LE NEVE FOSTER PRIZE. 

The late Mr. Reginald Le Neve Foster 
presented the Society with a donation of 
£140 for the purpose of founding a Prize 
in commemoration of his father, Mr. Peter 
Le Neve Foster, who was Secretary of the 
Society from 1853 to 1879. 

The Council have resolved to offer the 
Prize cf £25 for an essay on “ The Effect 
of Trade Union Regulations on Industrial 
Output.” 

Intending competitors must send in their 
essays not later than March 31st, 1926, to 
the Secretary, Royal Society of Arts, John 
Street, Adelphi, London, W.C.2. 

The essays must be typed or clearly written . 
They may be sent in under the author’s 
name, or imder a motto, accompanied by a 
sealed envelope enclosing the name, as 
preferred. 

The judges will be appointed by the 
Council. 

The Council reserve the right of with- 
holding the Prize or of awarding a smaller 
Prize or smaller Prizes, if in the opinion 
of the Judges nothing deserving the full 
award is submitted. 

Geoboe Kenneth Menzies. 

Secretary. 


CANTOR LECTURES. 

COLLOID CHEMISTRY. 

By Eric K. Rideal, M.B.E., Ph.D., D.Sc., 
F.I.C. 

Lecture III . — Delivered February 4th. 1924 

An emulsion consists of a liquid phase 
dispersed in another liquid phase, e,g,. oil 
dispersed in water. It is evident that we 
may obtain with the same pair of liquids 
another emulsion with inverted phases, e.^., 
water dispersed in oil. 

In preparing an emulsion by shaking up 
two pure immiscible liquids together, we 
notice that although, under fav’oitrable 
conditions of agitation, the solution may 
become turbid and an emulsion be formed, 
yet in a short time the emulsion breaks or 
separates again into two layers. By disper- 
sing one liquid in another we increase the 
interfacial surface energy and although, 
as we saw in our first lecture, the interfacial 
surface energies of liquids are much smaller 
than between solids and liquids, yet they 
are frequently sufficiently great to cause 
separation of the emulsion unless we intro- 
duce some mechanism for the prevention of 
coalescence caused by the Browman agita- 
tion. Emulsions of solid paraffin in heavy 
oil such as vaseline may be cited as a case of 
apparent stability due to the slow rate of 
diffusion. The two general methods of 
stabilising dispersed solid phases vrere^ as 
we noted, the introduction of electric 
charges or the formation of a surface film. 
In the ccuse of emulsions also these methods 
may be employed, the lowering of the 
interfacial surface tension by the addition 
of a stabilising agent being, howeyer, most 
general. 

For a definite film to be formed at the inter- 
face between two liquids the stabilising agent 
must lower the surface tension of both 
liquids. We have noted that in the case of 
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the fatty acids floating upon water the mole- 
cules in the film are orientated; thus we 
should expect to find that the layer of 
molecules of the stabilising agent, causing 
the film at the surface between two liquids, is 
likewise orientated. This conception throws 
a groat deal of light on the conditions under 
which a particular liquid will become the 
disperse phase on emulsidcation. 

If we consider a perfectly plane sheet of 
interface 


forming the soap. The following data of 
Hildebrand indicate the correlation between 
the stability and size of the oil in water 
emulsion with the atomic value of metal: 


Metal 

SJap. 

stability. 

Atomic 

volume. 

0 

8 weeks 

70.6 

K 

8 weeks 

45.3 

Na 

6 weeks 

22.9 


It will be noted how the curvature and the 
stability of the oil particles increase with 


Water 


'Oil 



Fio. 3. 


Metal Atomic 

Soap Stability Volume 


Cs 8 weeks 
K 8 w.eeks 
Na 8 weeks 


70.6 

48-3 

sa-9 



it is evident that if the sheet bends towards 
the oil layer the oil will become the internal 
phase. On the addition of a soap such 
sodium oleato to the mixture of the two 
liquids, the soap goes to the interface and 
in accordance with our hypothesis becomes 
orientated there 


Water. 


Oil. 

R 

R 

K 


NaOOC 
NaOOC 
XaOOC 

We found that the cross sectional area of 
the hydrocarbon chain was ca 21 A®; thus 
if the cross sectional area of the hydrated 
— COONa head is greater than 21 A® the 
molecules of the film will be more closely 
crowded on the water than on the oil side; 
thus the action of the film will be to increase 
the available area on the water side at the 
expense of a crowding in of the tails and we 
shall obtain an oil in water emulsion. 

Although the degree of hydration, and 
thus the effective area of the heads constitu- 
ting the metallic salts of the fatty acids, 
are unknown some conception of their mini- 
mum value may be obtained from a know- 
ledge of the specific volume of the metal 


increasing size of the head of the stabilising 
molecule. 

In the case of silver oleate VAg = 10.3 
the head is now so small that it can appa- 
rently be more easily compressed than the 
tail to a smaller area, and thus we obtain a 
very unstable (one day) water in oil emulsion. 

In the case of groups of the divalent 
elements Co, Mgr, Zn, and of the trivalent 
ions, aluminiiun and iron, the cross sectional 
area of two and three hydrocarbon chains 
respectively is greater than one head, and 
wo thus always obtain water in oil emulsions* 
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But here again the close correspondence 
between stability and head size as computed 
by means of the atomic volumes is evident. 


Soap. 

stability. 

Atomic value. 

Co'' 

1 hour 

12.6 

Mgr" 

2 days 

7.0 

Zn" 

24 days 

4.6 

Al"' 

7 days 

3.4 


10 days 

2.3 


This proixji’ty of inversion of the more 
usual oil in water emulsions to a water in 
oil emulsion by the change in the stabilising 
agent from, say, a sodium oleate to a calcium 
oleate, has been Tuado i^se of in a number of 
industrial operations, and appears to be of 
fimdamental importance to the biologist. 
Lubricating oils which, as wc have seen, 
contain small quantities of fatty acids or 
alkali metal soaj^s on admixture and dis- 
l^ersion with water will naturally form an 
oil in water emulsion, but on the addition 
of a trace of lime the phases will invert and 
w'e obtain a grease with oil as the continuous 
phase. The hard waters exert a similar 
action on soaps employed for washing 
materials containing oils, the continuous 
oil phase being extremely difficult to remove. 
Again the fact tliat water may be made the 
disperse phase and in consequence produce 
b\it little change in the appearance of the 
material gives us a convenient and easy 
method of adulteration in such substances 
as varied as white -lead, leather dubbing and 
butter. 

Clowes has shown that by a suitable 
admixture of calcium and sodium soaps it 
is possible to prepare an emulsion which is 
practically balanced; the slightest addition 
of sodium soap will throw it over to the oil 
in water type; whilst the calcium will effect 
the contrary action. The balanced oil 
emulsion is seen from the work of Loob and 
Osterhout to I 30 of biological importance 
since marine organisms will apparently 
only flourish in solutions in which the 
liquids of the protoplasm are in this unstable 
state as regards phase inversion. It is of 
interest to note that the calcium sodium 
ion ratio in sea-water is practically identical 
♦with the ratio, formed by Clowes, necessary 
to prepare a balanced emulsion. 

The emulsions thus require stabilising 
agents which naturally vary with the type of 
emulsion. In milk, the milk fat is emulsified 
in water, being stabilised by the naturedly 
occurring albuminous substance casein, 
which in turn is protected by the lact- 
albumen. In rubber latex the hydrocarbon 


complex of isoprene and its homologues are 
stabilised by a naturally occurring protein 
which is apparently not without effect on 
the rate of vulcemisation. 

In the preparation of the emulsified coal 
tar disinfectants the fineness of the disper- 
sion of the high boiling point of tar acids in 
water, as well as their subsequent stability^ 
depends in great measure on the nature 
of the stabilising agents employed, both 
soaps and other stabilising agents such as 
gelatine being employed. 

Artificial milks may readily be prepared 
by the emulsification of 3% of oil with a 
stabilising agent such as the protein matter 
of the soya bean or the casein from skim 
milk, small quantities of lactose or other 
sugars being added to imitate natural milk. 

Since the emulsoids possess a lower inter- 
facial surface tension than the suspensoids 
they do not absorb ions from solution as 
readily as the colloidal metals, and are thus 
not so sensitive to precipitation. Wo have 
already noted how, by the protection of a 
suspension such as gold with an emulsion 
such as gelatine, a great enhancement in 
stability may be obtained. 

The emulsoids are, however, by no means 
insensitive to electrolytes, and an emulsion 
will “ break ** and separate into its phases 
when the electro kinetic potential has drop- 
ped to below the critical value of ± 30 
mi lie volts. The breaking of such emulsions 
is an important problem to be considered in 
the refining of vegetable and some mineral 
oils in the cream and butter industries, 
and in the preparation of rubber from 
latex, whilst the need for some test on the 
protection against breaking for disinfec- 
tauits employed in the presence of salts is 
very evident. 

Coalescence of the emulsoid particles may 
also bo prevented by the addition of solids 
which are more easily wetted by one liquid 
than by the other. Thus Pickering has 
obtained emulsions of oil in water with 
basic iron copper and metal salts and more 
with the aid of carbon. A study of the 
composite nature of the mechanical skin 
indicates clearly that the external phase 
must be the one which displaces the other 
from the particle surface, exerting a wedge 
pressure similar to that exerted by the 
molecules of the soaps. 

n we imagine the disperse phase to 
grow in a point will come when the 
spheres of the phase just touch one 
another. This occurs when the free space 
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left is some of the total volume. If the 
spheres were undeformable this would be the 
upper limit of the emulsion, but spheres 
consisting of a liquid can be deformed, and 
in fact Pickering has been able to obtain 
as high as 99 % of disperse phase. The 
emulsoid thus acquires a polyhedral struc- 
ture and in appearance is like a blancmange 
or jelly. For such emulsions in which the 
continuous phase is practically confined to 
the surface layer it is evident that the 
protective film must bo exceedingly strong. 

Before leaving the subject of the emulsoids 
I should like to I'efcr to an important test 
which is apparently a purely colloidal 
reaction. I refer to the precipitation tests 
employed in the diagnosis of s3q)hilis. 
The general method of testing for luetic 
serum is to compare the precipitating power 
of normal and luetic serum or cerebro -spinal 
fluid on an emulsoid termed an antigen. 
From a consideration of the vast number 
of modifications of antigens which can be 
employed it would appear that the pre- 
cipitating reaction is in reality the result 
of the mutual action of an electronegative 
colloidal suspension with an electropositive 
material present in luetic serum and 
cerebrospinal fluid, but present in much 
smaller quantites in normal sera. The 
electro -negative antigen must be brought to 
the requisite degree of sensitiveness for it 
to come within the precipitating region 
of 30 mi lie volts on the addition of small 
quantities of senim. It would appear pro- 
bable that as our knowledge of colloidal 
protection increases we should be able to 
prepare colloidal emulsions of the required 
sensitiveness without having recourse to 
the various complex heart extracts embodied 
in many of the preparations. 

The jellies or greases prepared in the 
manner described are, however, entirely 
different in structure from the adsorbing 
jels, such as silica, alumina or ferric oxide. 
We have already noted that we can pre- 
cipitate a substance like barium sulphate 
in a form which is not macrocrystalline or 
granular, but as a jellycontainingappreciable 
quantities of solvent. The hydrated oxides 
of iron and copper can be precipitated in a 
flocculent form at low, and a granular form 
at high temperatures, even more gelatinous 
are the precipitates of alumina, silica and 
gelatine. Flocculent precipitates evidently 
represent a ^transitional stage between 
granular precipitates and gels, which are 
always prepared by methods of condensa- 


tion either as the result of interception of' 
two reagents, or by cooling a solution 
containing a gel forming material of a high 
solubility temperature coefficient. 

The gels evidently consist of two phases, 
one a solid and the other a liquid, emd the 
question arises as to the structure of the 
solid phase. We have already noted that 
emulsions may be prepared in a rigid form 
and that these possess a honey- comb or 
polyhedral structure, and for a long time it 
was considered that such a structure must 
be attributed to the true gels. The gels are 
exceedingly clastic, a point somewhat- 
difficult to explain if they consist of isolated 
spherical particles embedded in a relatively 
non-elastic medium; further they are 
relatively extremely rigid, and these cuid 
many other properties are best interpreted 
on the assumption that the solid phase of 
the gels consists of a number of particles 
joined together to form relatively short 
fibrils or threads which intersect one another 
in all possible directions to form a gel in the 
irregular meshes of which the mobile liquid 
phase penetrates. Under high magnification 
in coarse gels such as dibenzoyl cystine and 
some soaps the fibrillar structure c€m be 
readily observed. The X-ray examination 
of a number of gels including silica, stannic 
oxide and 'vegetable fibres such as cellulose 
and ramie fibre, has confirmed the presence 
of a crystalline structure in these gels. 

The fibrillar structure is likewise supported 
by examination of the crystals of gel 
forming substances; they are almost in- 
variably long and needle sliaped such aa 
benzophenone and dibenzoyl cystine mole- 
cules and can apparently hang on to one 
another in a series of chains; thus we can 
imagine a chain formation in a soap to- 
take place by the following: 

CH3CH2 Na 

NaOOC---€H2CH2--(:5H8 

NaOOC-UHaCHaCHa 
CH3CH2— COONa CH3CH2— 

COONa 

the mutual adhesion between the non -polar 
and the polar ends prolonging the molecular 
structure. 

Similarly, we may readily imagine a chain 
formation in the gelatinous hydroxides; 
thus Pauli has brought forward evidence 
for the existence of salts of the tyx)e 
[Zn (0H)4 Zn (OH)* Zn O CI3 Zn O] 
tZn(OH)i Zn O Cl, Zn 8] Cl,' 

[Zn(OH)4ZnO] Cl,' 
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Gels consisting of fine fibrils are usually 
■dry and rigid, whilst the coarser the fibril the 
more moist and elastic do they become. 
Silica and gelatine may be cited as examples 
of each case. The rigid gels may be dried 
and the interfibrilk-r liquid removed without 
collapse, and indeed it has been found 
possible to replace the water in a silica gel 
by other liquids, such as alcohol or benzene. 
The interfibrillar volume and average 
diameter of the interfibrillar capillaries 
per gin. of a silica gel liave been measured 
with the following results: 

Liquid, In c.c. per, 8 of capillaries, 

gm. of gel, Ijargest Smallest, 
Water 0,6210 64-9 A 27-6 A 

Benzene 0,6270 69*8 A 27*0 A 

Acetylene 

tetrabromide 0,6160 

The gels possess many interesting electrical 
properties which are of great importance in 
the pmctico of dyeing the crystalline g^ls, 
such as cotton, silk fibre and wool, and in 
the process of tanning. 

I'he gel fibres are generally charged, those 
of wool, silk and cotton acquiring a negative 
charge in water ; ix)sitively charged dyes 
of the methylene blue type will readily be 
adsorbed and thus effect dyeing of the 
fibre. In the same way many positively 
‘charged sols of the metallic hydroxides, 
such as aluminium, iron chromium and 
tin, are adsorbed and act as mordants. 
The fibres of silk and wool, however, appear 
to behave in some respects like gelatine, 
which we noted when discussing protection 
could acquire either a positive charge in 
acid solution or a negative charge in 
alkaline solutions. The most plausible 
assumption to explain this phenomenon is 
to assume that these fibres, like gelatine, 
contain both acid and basic groujis, and are 
in fact amphoteric electrolytes. It is thus 
clear that acid as well as basic dyes can be 
caused to adhere to silk and wool fibres by 
attachment to the basic groupings which 
confer on the colloid its positive charge 
on combination with hydrogen ions. The 
‘fact that the gel fibres are charged and are 
in all probability highly solvated likewise 
gives a ready interpretation of the fact that 
most gels will swell when immersed in 
dilute acids or * alkalies, but the water 
content is at a minimum at the isoelectric 
point. This has been elucidated by the 
work of Professor Donnan at University 
College on membrane equilibria. We may 


take as a typical instance the case of gelatine 

in a dilute and hydrochloric solution. Part 

of the gelatine G is converted into gelatine 

hydrochloric GH Cl, which ionises into its 
♦ • ♦ 

ions GH Cl. The GH ion, however, differs 
from the others in that it is immobilised, 
being in fact part of the gelatine fibril. Wo 
can thus represent the concentrations 
outside and inside the gelatine fibril dia- 
grammatically as follows : 


Inside, 

G 

Outside, 

+ 

cGH 

xIL 

+ 

X IJl 

a H 

h 6l 



Under conditions of equilibrium by the law 
of mass action we obtain the following 
relationship : 

ah 

Hence since a h must always exceed 2a? 
except when o =6, the number of diffusible 
ions inside the solvated gel must exceed 
those outside. Since the osmotic pressure 
is due to the diffusible ions this will be 
greater inside than out, causing the gel to 
swell until the cohesive elastic force of the 
fibrils just balances the difference in osmotic 
pressure. It is evident also that the ionic 
concentrations on each side of the membrane 
will be unequal and will give rise to differ- 
ences of potential; these have been investi- 
gated by Donnan and his co-workersand the 
experimentally determined values agree 
remarkably closely with the theoretical 
values expected. 

In addition to colloidal systems which I 
have alluded to during this course of lectures 
there is one other important class about 
which 1 should lik^ to say a few words. 
I refer to the soaps, many mysteries of which 
have been revealed by the researches of 
Professor McBain at Bristol. 

The soaps dissolve in alcohol to fonn 
simple solutions; in water to form colloidal 
solutions. The critical examination of 
physico-chemical properties of aqueous 
solutions of soap have indicated, that the 
colloidal particles consist of an agglomeration 
of soap molecules containing water of 
solvation. These colloidal aggregates are 
also charged, as shown by experimental work 
on electric cataphoresis, but they differ from 
the ' colloidal aggregates which we have 
examined in the case qi the more usual eola 
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and emulsoids in that the electric mobility 
of the charged particles appears to be 
comparable to that of an ion ; and in addi- 
tion the equivalent conductivity is com- 
parable to that of an ion. This can only be 
accounted for on the hypothesis that the 
colloidal particle has undergone extensive 
surface ionisation ; to such particles McBain 
has given the very fortunate name of ionic 
micelle and its general chemical formula 
can be denoted by (Na V)x (P')y (H20)5. 

The saponaceous character of soaps can 
be imparted to hydro -carbon chains by the 
insertion of groups such as — COO Na — 
SO3 Na — N(H3) I and other similar polar 
assemblages and it would appear that the 
micellar structure and the detergent action 
of such substances may be attributed to 
the same cause, i.c., the property of the non- 
polar hydrocarbon chains adhering to one 
another or to a hydrocarbon, an adherence 
which we can represent diagrammatically as 
follows ; 

COONa 

(CHgln 

CH3 

NaOOC ( CH2 )n CHg CHg ( CHo )ii-~ COONa 
CHg 

(CH2)n COONa 

We have noted in our survey of the 
properties of colloids that the operation of 
forces at interfaces may produce imexpected 
mechanical, chemical and electrical effects, 
which, however, on ultimate analysis lend 
themselves to theoretical treatment and 
experimental verification. In addition we 
have had occasion to mention a great 
number of technical and industrial operations 
in which a i3roper imderstaiiding of surface 
phenomena is necessary before we may 
legitimately expect an improvement on the 
somewhat haphazard ^d rule of thumb 
methods frequently employed. There, is, 
however, little doubt that the progress of 
industrial chemistry will in future bo ever 
increasingly regulated by the tempo of 
research prosecuted in this important held 
of physico-chemical investigation. 


NOTES ON BOOKS. 


Reinforced Concrete Design, By G. P. 
Blanning. London : Longmans, Green and Co. 
2D. net. ^ 

Mr. Manning pz«!PentB us. with a treatise well 
suited for the thorough, but active and driving 
aspects- of the present age, and in his total of 


484 + XVI pages, with numerous diagrams, 
graphs, folders, formulse, and labour-saving 
tables, our author gives us a full and concisely 
worded guide to the practice of the time. 

A very complete mathematical study of strains, 
stresses, and the like is embodied in Mr. Manning’s 
volume : and, indeed it may be considered that 
such study forms the ground- work of the volume, 
but nevertheless the student is reminded in the 
preface (p. V) that “long and laborious mathe- 
matical processes increase otHce costs, give greater 
opportunities for error, and discourage and fatigue 
the designer.” 

When one looks more and more closely into 
the details of Mr. Manning's book, its wholly and 
unmixedly practical character becomes increasingly 
manifest. We have no discursive plunges ^into 
the history of by-gone times, but we have frequent 
aphoristic and anecdotal cautions as to dangers- 
and risks which beset the designer w’ho relics too 
much on theory or on theory alone. This view 
in no way weakens our author in his thorough 
mathemat ical development of the subject 
even to the smallest details. On p. 4(18 he tells 
a story of si.\ persons- -he was one of them — who 
in* a preliminary sense passed a design which 
lacked an essential member, and he points out 
how comparable blunders are to be avoided; 
as by freiiuently pausing in detail w'ork to take 
general views, and also by a final broad study 
in which “the designer’s common sense will tell 
him if his sizes are far wrong.” As an example 
of our author’s numerous aphorisms, we may 
quote froiil p. 402 : “Drawings and calculationa 
should be checked over by some person who haa 
taken no part in the preliminary designs.” 

Domes are dealt with at considerable length 
in chapter XXIV, and we learn that they have 
been made with a thickness as low as three inches 
for a dome of .TO feet in diameter. Among other 
subjects treated of in separate chapters are 
chimneys, staircases, flat-slab floors, hollow-tilo 
floors, circular tanks, and biidges. 

From the above it will be realised that Mr. 
Manning’s thorough and comprehensive (and we- 
may say admirable) volume is a text-book for the- 
present generation, and in reference to our 
time condition of somewhat rigid standardisation 
as regards the cements as sold; also as to the- 
general aspects of reinforced concrete construction, 
flow thoroughly our author realises the present 
position is shown by the following on p. 468 ; 
“ Above all things the beginner must pin his faith 
to standard practice and to actual structures. Alt 
theories and text-books should be examined with 
the utmost scepticism.” 

It was the illustrious Smeaton and his associate 
Cookworthy (about 1756) who took the first notable 
step towards certainty as regards the composition, 
and condition of water resisting calcareous cements ;. 
such cements having been in use, on an uncertain 
basis, for about two thousand years. 

Early in the 19th century M. Vicat followed in 
the i>ath indicated by Cookworthy and made 
analyses of such limestones found in France a.. 
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were known to yield hydraulic lime. Vicat having 
thus noted the variable proportions of silica and 
alumina in the natural hydraulic limestones, he 
endeavoured to realise the best conditions (or 
constant or standard conr'Ltions) by making the 
required additions to fat lime, working with water 
into a paste, and calcining balls made of the paste. 
The results were so satisfactory that Vioat’s 
cement was used on a large scale at Toulon for 
public works in 1819 and 1820. 

Vicat, in the production of cements which were 
produced and used on a large scale during those 
years, employed all the essential features which 
characterise the present-time manufacture of 
“ Portland Cement ” (a term which we think is 
due to Aspdin), together with the very vital feature 
of a chemically adjusted or controlled single 
preparation or frit, independent of such uncertain 
additions as pozzolana, trass, or an artificial sub- 
stitute. ' 

The researches of Smeaton and Cook worthy 
are described in detail on pages 11 to 16 of the 
printed text of Bertram Blount's “ Ijoctures on 
Cement,” published in 1912 by the Institute of 
Chemistry, while Vicat’s long period of varied 
labour in relation to cement is detailed iti the 1881 
edition of the Roret ( Paris), “ Manuel Complet du 
Chaufournier.” 


An Introduction to thk Strowcser System 

OF Automatic) Telethon y. By H. H. Harrison. 

London : Ixingmans, Green and (^o. 7 a. 6d. 

net. 

In his preface Mr. Harrison explains that all the 
systems but one arc similar , so for detailed study 
he takes the Strowgcr system, this having been 
chosen for installation in Ijondon. Page 1 of the 
text embodies a mild protest against the application 
of the term “ automatic ” telephony to “ an 
elaborate system of remotely controlled switch-gear 
in which the calling subscriber exercises a controlling 
function over centrally loijated switches.” He 
also (pp. I and 2) favours the term “ machine- 
switching,” which has been introduced by the 
American communication engineers, as ” more 
logical ” ; further, it “ accurately defines the 
functions of the apparatus.” 

In the case of the 8trowger system, which we 
may expect in Ix)ndon shortly, the removal of the 
telephone from its switch-hook by the calling 
subscriber, instead of lighting a lamp at the 
exchange, sets a highly complex device in motion 
called a pro-selector, the function of this device 
* (p. 41, Fig. 28) being to take the first mechanical 
steps towards finding a clear route or path for 
the new call. 

When the pre-selector at the Exchange has 
functioned and put all in readiness, the calling 
subscriber has discriminative or indicating work to 
do, the complexity and difficulty of which must 
vary much according to the details and magnitude 
of the system, and for an example of high complexity 
and difficulty which may arise on the London 


system, we may refer the reader to pp. 139-140. 
We fail, however, to gather from Mr. Harrison's 
book how the calling subscriber is made aware 
that the pre-selecting machinery has functioned 
and is ready for him, or of the probable average 
time required. The main duty of the calling- 
subscriber is to send impulses of frcirii I to 10 in 
series, at the right time on stages by a (‘ailing-dial 
machine (p. 8, Fig. 8 ; p. 4, Fig. 32 ; as to lettering 
for routes or exchanges p. 139 and p. 141, Fig. 86, 
There are mechanical features of the Strowger 
digiting switch or calling-dial, which are worthy 
of mention, namely, the device for governing or 
slowing-down speccl in passing-on impulses so that 
they may not bo blurred into each other; also 
the pull round of the disc by the tip of the finger; 
but as regards the actual working, the instnictions 
will probably vary according to special or local 
conditions, and our author's final remark on p. 1 
suggests that ho is by no means sure of a working 
altogether on the machine ba.siH or aithoiit super- 
visory help, a view much emphasised by his pages 
(104-110) on supervisory arrangements, mainly 
in relation to trunk calls. 

We think the position may be summarised by 
postulating that in a small unit, as for inter- 
communication in a business -house, there is notable 
economy and convenience in the machine- switching 
system (or ” automatic ” .system) ; also for a 
village or small town, with about 500 in.strument8, 
the advantages are real, or about balanced against 
the disadvantages, but as the scopt? of the system 
becomes larger, the disadvantages of machine- 
switching may tend to increase rapidly owing to 
the heavy and complex duties im|K)sed on the 
calling subscriber, and the increased complication 
of the machinery. The pending experiment 
in T.<ondon, the most complex and .difiicult unit in 
the world, should be watched with the greatest 
interest, and there appears to be a general 
impression that the ^ of the experiment will 
centre largely on the question of machine-switching 
as applied to metering the charges for message 
rates with /one variations. In America the rule 
apx)ears to bo the non -registration of calls on 
machine-switching systems, as saving time in the 
passing of calls. It is suggested in Natvr*‘ (October 
llth, 1024, p. 533), that a now taritt system will 
be proposed (indeed this seems inevitable if the 
subscriber has to do work hitherto done by the 
Exchange), but the difficulty of convincing users 
as to the fairness of proposals is hinted at. The 
.wage value of a telephone operator is approxi- 
mately a constant, but the wage value of subscri- 
bers’ time must vary enormously, this perhaps being 
the economic fact that will bear on the most real 
difficulties in tho Tx)ndon experiment*. 

Wo find no particulars as to the minimum 
possible times for passing calls under specified 
conditions, nor are we told by Mr. Harrison how 
ordinary untrained people will pass emergenoy 
calls, as police, fire or ambulance, especially in 
dim light. 

This we may say emphatically : Every Ixmdoner 
should be deeply interested in London’s great 
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experimeut on mechanical telephony, and ahould 
carefully study Mr. Harrison's lucidly written and 
well illustrated book. 


Hock Labour and Decasuau.sation. By B. C. P. 

Lascelles and S. S. Bullock. London : P. S. 

King and Son, Ltd. lO^r. net. 

Casual service, as distinguished from regular 
•salaried (or wage) service is, in a certain sense, the 
subjecb-nmtter of the work before us, but the scope 
is pronouncedly narrow ; the limitation indicated 
by the title being so rigidly adhered to as to make 
the book a study of an exception, or special instance 
in our social organisation, rather than a study of 
representative cases calculated to cast light on 
the general i]ueHtion as to the greater or less 
desirability of casual work as compared with 
regular salaried employment. 

Many persons, ]x>ssibly a majority, have a 
bias towards a kind of social stability which they 
expect to realise b}' regular wage service as against 
casual engagements, and by Mr. Lloyd Jones's 
50 year-old principle of a minimum wage for all 
(TJie Bethiiv, July, 1874). Other workers, thinkers 
and economists reject the notion of social stability 
by the somnolent iniiucnce of fixed easy and 
uncompetitive conditions, and plead for wages 
in ratio to effort or success : as stimulating tme 
progress and independent character, or mental 
freedom. 

We may, however, bear in mind that very much 
•of our national or staple work, farming for instance, 
!is BO fundamentally casual in its nature that 
•occasions arise (haymaking for example) when 
•every available person, whether on the establish- 
ment or not, is ordinarily pressed into service. 
Moreover, a largo proportion of the professional 
work of the nation is so inherently casual in its- 
nature, that to convert it into salaried service 
seems difHcult or impracticable. The medical 
insurance scheme may be regarded as an effort in 
thb direction. 

Our authors, as far as we can gather, do not 
put forward any definite plea or argument against 
<Asual work in general, as contrasted with work 
4tt a fixed salary, but they aim at promoting social 
•or syndical, or legislative action to end the stressful 
«nd wasteful competition which for seventy years 
•or more has been a feature of the engagement of 
4abour at the dock gates (pp. 1 and 2). 

Those who compete for casual work at the docks 
-are, speaking generally, neither those who prefer 
•casual work as such nor standard or normal work- 
men, but cast-offs from various Walks in life of a 
ikind generally to be found in the more densely 
populated districts of our great cities, and many 
being within walking distance of the docks, these 
naturally gather together at the time when work 
may be expected. 

crov^, )ge are tedd (pp. 28-29), includes 
learned scholars, mejnbers of the landed aristocracy, 
discharged lawyers’ clerks and wastrels from some 
50 Or occupatioiis, but our authors remark 
that ve^ few men drift from agriculture to the 


docks; also that ** aliens and Jews are now almost 
unknown in the docks ’* (p. 30). 

We find mention of a better type in p. 47 ; a 
glass bottle maker who, as occasion offered, was in 
the habit of engaging himself as dock labourer, 
ship repairer, or canvasser. This case seems 
suggestive. A labour exchange room or shelter 
near each engaging place might allow the display 
of notices from employers in the neighbourhood 
requiring help. 

The volume before us is the 74th in the series 
of monographs by writers connected with the 
London School of Economics and Political Science ; 
Hatan Tata Foundation. Absence of illustrative 
historical study in reference to fundamental 
principles, and the remarkable views as to remedy, 
views which scarcely go beyond prohibition sad 
the application of interference by irresponsible 
syndicalism, do not justify us in according to 
the present volume, the highest position in the 
above mentioned useful series. 

As a remedy wo find registration frequently 
referred to, and from the formal chapter on the 
subject, pp. 125-132, we learn that “ registration ” 
is not to be a mere listing of the names and lodgings 
of the poor ‘ outcasts so as to save them from 
needless effort and waiting, but an elaborate 
system, first for selection by “ a joint Committee 
filled with a laudable zeal for decasualisation ” 
(p. 124), and afterwards for exclusion or warning 
off as the Committee may decide ; the first half 
of page 129 is worth careful study by students of 
economics as .bearing on the suggested powers and 
action. On p. 98 wo read about officials of the 
Union, whose business it is to watch the *calling-on' 
and prevent the engagement of non-Union inter- 
lopers.’* 


SuRVRV OP Work ok the Granj.v Modefo en 

PuNO. By Colonel R. J. Stordy, C.B.E., 
D.S.O. 

In 1920 Colonel Robert J. Stordy road a paper 
before the Society on “ The Breeding of Sheep, 
Llama and Alpaca in Peru,” in which he described 
an experiment* about to be made on a wide scale 
by the Peruvian Government, with a view to 
supplying finer raw material for the textile trades. 
At that time the science of breeding was quite 
unknown in Peru ; the sheep* were small and 
degenerate from close in- breeding, and the primitive 
methods of the natives, who sheared with a knife 
or a piece of glass, did not tend to improve the 
quality or increase the quantity of the wool. 

The {Mimphlet under notice gives an account 
of the progress that has been made during the 
period May, 1921— July, 1923. A consignment 
of livestock, including 130 pure-bred rams, 20 
pure-bred Suffolk owes, mares, shorthorn bulls 
etc., was exported from England in February, 
1921. As their ultimate destination at Chuqui- 
bambila, is situated in the Sierra at an altitude of 
12,000 feet above sea-level, it was necessary to 
give them a period of acclimatisation on the way. 
Naturally some casualties occurred both at sea 
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and on the final stages of tbeir journey, but thanks 
to the extraordinary skill and care with which 
they were attended, a very large percentage of the 
stock reached their destination in good condition. 

In a great breeding experiment the period 
which has so far elapsed is too short to enable the 
results to be finally judged, but it is satisfactory 
to learn that the cross-bred lambs which have been 
already obtained show a marked improvement 
on the native animal, and the inHuence of the 
imported sires is much in evidence. At ages of 
four to six months the lambs easily outweigh 
their mothers, and they stand the climatic con- 
ditions quite as well as the indigenous stock. 
The merino cross-breds have been particularly 
satisfactory and have yielded some beautiful ' 
wools, which have been very favourably reported 
on by Professor Aldred Parker, of the Textile 
[)epartmont of the University of Leeds. 

Not only have the sheep themselves been im- 
proved by the experiment ; the native farmers and 
shepherds also have learned a great deal about 
breeding, shearing and the scientific management 
of stock, and there is every reason to hope that the 
information freely disseminated from the “ Granja 
Modelo ” will exercise a healthy influence over 
the whole pastoral industry of Peru. C/olonel 
Stordy and his staff are continually experimenting 
with new types of fodder that can be grown in the 
Sierra, and some of this work seems likely to prove 
extraordinarily successful. ’ 

The Scottish sheep dogs which accompanied 
their masters to Peru have done splendidly, and, 
writes Colonel Stordy, “ are the wonder and envy 
of every Peruvian farmer. All who have witnessed 
the dogs’ intelligent working of sheep have been 
most anxious to become the proud possessor of 
one ; yet when they hear terms of endearment 
addressed to them in the broadest Doric, such as 
‘Creep doun, ye fool,’ ‘Gie awa’ oot, mon,’ or 
‘(V ’way to heel, ye niuckle gomraerle,’ the 
Peruvian farmer thoroughly appreciates that to 
own and work a dog of Scottish descent is not 
without its difficulties.” 


Some Studies in Bio-Cfikmistry. . By Students 
of Dr. Gilbert J. Fowler, of the Indian Institute 
of Science. Bangalore : The Phccnix Printing 
House. 

This is a delightful book in all its aspects. It 
reflects the cordial relations between an eminent 
teacher and his pupils, and it gives to the world 
twenty-six essays for the most part on matters 
of fundamental import.ance. 

Detailed or systematic research on plant physiology 
and kindred subjects is a leading feature of the 
present day in public institutions and the present 
volume illustrates what is being done in India. 

Considering the growing importance of the lac 
industry it is not surprising to find that six out of 
the twenty-six essays bear on this subject. 

On pp. 60 and 61, Mr. Sreenivasaya studies the 
lao insect as a capillary phenomenon, but this 
interesting note includes the vegetable host as a 


I»rt of the dynamic system. Whether to regard 
lac as a by-product, waste product, or excromentary 
outcast of the insect, as against the view that lao 
is the result of normal metabolism, is the problem 
which Mr. C. Rama Somayajulu has set himself 
to solve, the practical aim being to control the 
quality of the product as far as may be possible 
(pp. r*7-70). The .study of Mr. Gupta on natural 
rosins and lacs (pp. 71-77) is, like the previously 
mentioped contribution, largely analytical. Utilisa- 
tion of secondary products, including lac-dye, 
is studied by Mr. Venugopalan (pp. 78-8:'), and 
although this investigator sees no hope of the 
historic colouring matter being again used as a 
staple dyeing material, he thinks that lac-dye 
lakes (alumina, tin) may have a future as brilliant 
red pigments. 

Adulteration of shellac appears to be a serioua 
matter at the present time if we may judge from 
Mr. Rangaswami's pa|ier (pp. 81-00), esj^ecially 
the fusion of shellac with orpiment, suidi arsenical 
shellac being, it is suggested, used by ebnfeetionora 
in glazing their goods and in browing estal.’li.slimcnta 
for lining the fermentation tanks. 

The secretion of the lac insect in relation tD 
symbiotic fungi is studied by Mr. S. Mahdihassan 
1 pp. 187-nK)). Ho mentions two insects found in 
Mysore, whose secretion does not melt like ordinary 
shellac, and he includes these in bis study. We* 
gather that he believes the secretion products 
of lao insects generally boar a direct relationship 
to their symbiotic fungi, but the further elaboration 
of these studies requires a rather thorough correla- 
tion of data collected by the chemist, the- 
entomologist, and the botanist. 

Vinegar, leather, cotton, ferment ation-acetone^ 
alcoholic-fuel, and other subiects come under 
consideration in the volume before us, but we have 
selected the work on shellac in our endeavour 
to give some faint notion of the class of research 
now in progress at the great Indian station. 


MERCANTILE MARINE 
CONSTRUCTION. 

MOTOR VESSELS. 

In the last annual report of the Uhamber of 
Shipping of the United Kingdom, it is pointed 
out that from the technical point of view, the 
most notable development has been the accelerated 
construction of motor ships. Of the motor ships 
afloat when the report was written, aggregating^ 
1,321,1.31 tons, 374,873 tons wore recorded in. 
June, 1923, as being under the British flag ; while 
at the end of the year 55 vessels of 323,041 tonnage 
which awaited internal combustion engines were 
under construction in the shipbuilding yards of 
this country. “That,” say the Council, “is a- 
larger amount of shipping of this type than is 
being built in.all the other shipyards of the world.”* 
Returns for the last quarter show that at present 
there are 43 oil tankers being built hero and abroad. 
Of thqse, 32 of 133,820 tons are under constvuotion 
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In Great Britain and Ireland, and 1 1 of 96,500 tons 
in Germany. The total tonnage of the motor 
ships under construction at the end of Sep- 
tember, 1924, in Great Britain and Ireland was 
387,670 tons, representing nearly 36 per cent, of 
the steam tonnage being built. For all the 
world the percentage was nearly 58. Taking 
Germany, Denmark and Sweden together the 
proportion was nearly 78 per cent. 

British shipping, it is stated in the Chamber 
of Shipping report referred to, is still the most 
efficient instrument of transport, whether judged 
by the volume or quality of its tonnage. In 
June, ltU4, 18,877,000 tons (gross register) of 
shipping were under the British Hag, and, in 
spite of the heavy losses sustained during the 
war, the amount of shipping at the end of 1923 was 
larger than it was in 1914 by 200,000 tons, while 
in the British Ikiminions the increase had been as 
much as 812,000 tons. Of the expansion of 
merchant shipping of all nations which has occurred 
since the early summer of 1914, amounting in the 
aggregate to nearly 15,500,000 tons, shipowners 
in the British Empire were responsible for 
only just over 1,000,000 tons; the principal 
contribution to the existing surplus was made 
by the United States with 10,500,000 tons, while 
Japan added 1,760,000 tons to her fleet, 
Italy 1,360,000 tons, France 1,347,000 tons, 
Holland 1,135,000 tons, and the Scandinavian 
countries —Norway, Sweden and Denmark — 
628,000 tons. 

In these circumstances the percentage of sea- 
going shipping of the world owned in the United 
Kingdom had decreased from just under 44^ 
per cent, to just under 33 per cent. But these 
figures, it is explained, cannot be accepted without 
qualification as indicative of the position of British 
shipping. Pro}>ably half of the 15,500,000 tons 
might be regarded as obsolete or otherwise un- 
economical. The tonnage idle was more than at 
any pre-war i^riod. At least 6,000,000 tons of 
shipping under foixMgn flags was estimated to be 
unemployed w'hen the report under notice was 
prepared. Of this huge total two-thirds or more 
was American, whereas only 750,0CK) tons was 
British, “ notwithstanding that British shipping 
is not artificially assisted by subsidies or sheltered 
by flag discrimination from unrestricted world 
competition.” 

The following table shows the tonnage of 
merchant vessels of 100 tons gross and upwards 
launched in Great Britain and Ireland, the United 
States (Coast), Japan and the rest of the world 
from 1913 to 1923; — 

Year Great U.S.A. Japan. Rest of 
Britain (Coast. ) the World 

& 

Ireland. 

1913 1,932,153 228,232 64,664 1,107,883 

1014 1,683,558^ 162,937 85,861 020,402 

1015 650,019 157,167 40,408 344,144 

1016 608,235 3^,800 . 145,624 540,322 

1017 1,162,806 821,115 350,141 603,634 


1918 1,348,120 2,602,153 489,024 1,007,247 

1910 1,620,442 3,570,826 611,883 1,332,308 

1020 2,066,624 2,348,726 456,642 1,000,675 

1921 1,538,052 095,129 227.425 1,581,073 

1022 1,031,081 97,161 83,410 1,255,423 

1023 646,651 96,491 72,476 828,664 

" THE CO-OPERATIVE MOVEMENT IN 
DANISH AGRICULTURE. 

In view of the interest recently manifested in 
l^anish Agriculture, the following notes on the 
co-operative movement in Denmark, taken from 
the annual Report by the Commercial Secretary at 
the British Legation, Copenhagen, may be found of 
interest : 

The first supply association was founded in a 
Danish town in 1866, and was based on the supfHy 
of goods to the working population at market 
prices, and the distribution of profits in propor- 
tion to the value of the goods purchased. In the 
course of time the movement spiiMkd and there are 
now some 2,000 supply associations throughout the 
country, both in the towns and in the rural dis- 
tricts, with a membership of about 350,000. 

In connexion with these supply associations, a 
“ Joint Association of Denmark's Supply Associa- 
tions ” was founded in 1896, for the purpose of 
making the wholesale purchases for the various 
supply associations. In the course of time this 
central association founded a number of industrial 
undertakings (tobacco, chocolate, soap, margarine, 
bicycles, rope, knitted goods, leatle:* and 
footwear, certain kinds of iron goods, and chemical 
technical articles) for the supply of the goods 
required, the turnover of these factories aniounting 
in 1921 to Kr. 35,900,000, while in the same year the 
turnover of the joint association totalled some 
175,000,000 kroners. 

In 1898 was founded a Co-operative Fodderstuff 
Purchasing Association, and now between 36 
and 40 per cent, of the country’s imports of fodder 
stuffs (oilcake, maize and particularly in 1923, 
barley) are handled by such associations. Simi- 
larly, the Danish Co-operative Fertiliser Association 
(founded in 1901), supplies fertilisers to some 
1,600 local societies throughout the country, with 
a membership of about 80,000 farmers. The 
central institution purchases and distributes to 
the member societies, oli the basis of mutual 
guarantee, the extent of which is dependent on the 
size of the agricultural district in question^ 

Other articles required by the agricultural 
community are handled on co-operative lines, of 
which mention may be made of fuel and seeds. 

The application of the co-operative principle to 
agriculture is, in Denmark, most characteristically 
shown in producing associations — co-operative 
dairies, “ slaughteries ” and egg collecting 
associations. 

The Danish Co-operative Dairy Association was 
founded in the eighties with the object of extending 
to the smaller farmers the advantages to be gained 
from the production of milk in bulk, by improving 
the level and quality. The method employed is for 
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• number of farmers in a district to combine to 
erect a dairy, the capital for the construction being 
advanced by a local bank on the basis of the absolute 
liability of the interested parties. In this manner 
upwards of 14,000 co-operative dairies have been 
erected in the country which to-day handle nearly 
80 per cent, of the milk output, amounting to some 

3.500.000 tons per annum. The farmers, who are 
bound to deliver all their milk to the dairy of which 
they are members, are paid by the dairies on what 
amounts in practice to the actual butter fat contents 
of the milk delivered. The dairies pay all overhead 
charges, such as transport, so that in this respect all 
the members of a dairy are equally placed, whether 
their farm lies far from or near to the dairy. Of 
the butter produced in these dairies, some 30 i)er 
cent, is moreover sold by the Butter Export Associa- 
tion, the remainder being handled by private firms. 

The 46 co-operative “ slaughteries,'* founded on 
similar lines, now handle about 00 per cent, of the 
total bacon production of the country. The output 
is mainly sold through British firms, but one co- 
operative selling association exists comprising nine 

slaughteries.” The co-operative “slaughteries’* 
also interest themselves in the improvement of the 
stock by the establishment of stud farms and the 
publication of x)edigrces, etc. 

As regards eggs, the Danish Joint Egg Export 
Company has a membership of about 500 egg 
associations throughout the countiy with some 

50.000 members. These members are bound to 
deliver eggs stamped so that they can be traced 
back in case of complaint. 

Further, a Joint Cattle Export Association exists 
embracing a number of local associations throughout 
the country, the members undertaking that their 
sale of cattle, outside their own district, shall be 
made through the association. The cattle in 
question are delivered to the society on a fixed day 
in the week, and the farmer receives the estimated 
value, less a small working commission to the 
association. The cattle are then sold by the 
association, at the l>est terms obtainable, and at the 
annual balancing of the books, the profits or losses 
are divided among the members in proportion to 
the number of beasts delivered throughout the year. 
{Mutatia mutandis a similar procedure is followed by 
the other co-operative selling associations, the 
seller receiving an amount based on periodical 
quotations at the time of delivery, and a share of the 
year’s profits pro rata of his deliveries.) 

The co-operative system is also applied in many 
other directions, indeed, there is practically no 
aspect of agricultural life in which, in some degree 
or other, co-operation has not been called upon to 
play a part. A cement and a machinery faotoi^, 
electric power stations, various forms o( insurance 
and finally a joint stock bank, with branches 
throughout the country, may be mentioned. 
In 1021 this bank had a turnover of Kr. 11,500,000, 
while the annual turnover of the various co-operative 
oonoems (apart from the bank and the power 
stations) is estimated at about Kr. 1,600,000,000. 

The question of the establishment of a shipping 
oonoem by the oo-operative producing associations 


has recently beeth revived, but no definite decision 
has as yet been reached in the matter. 


SMOKELESS FUEL. 

The Department of Scientific and Industrial 
Research is empowered to tost at the public expense 
plants for the low temperature carbonisation of 
bituminous coal. SucH a test on Parker ” plant 
took place at the works of the Low Temperature 
Carbonisation Company, Barugh, Barnsley, during 
July last, and an elaborate report on the operation 
signed by the Director of Fuel Research, Dr. C. 
H. Ijander, has been published under the authority 
of H.M. Stationery Office. In a prefatory note 
it is pointed out that no attempt is made to pro- 
nounce on the commercial possibilities of the plants 
tested. “ The likelihood of commercial success 
can only finally be judged after working a plant 
under a steady load for a long period, and in the 
light of complete knowledge of local conditions, 
such as cost of raw material, quantity of raw 
material available, price and markets for products, 
cost of labour, etc.” 

The plant available at Barnsley consisted of two 
units, each capable of carboTiising 50 tons of coal 
per 24 hours, and the test was carried out by the 
staff of the Fuel Research Station on one of these 
units, after it had been in continuous operation 
for eight days, on Dalton Main coal. After observa* 
tion of the working of the retort for 48 hours had 
shown that steady conditions had been obtained, 
a test was started in which it was intended that over 
100 tons of coal should be carbonised. This test, 
however, had to be discontinued owing to a break- 
down of the exhauster plant, and on restarting 
shortage of coal necessitated the restriction of the 
test to 92 tons of coal. The coal employed was 
Dalton Main (Rotherham) coal, with which the 
Fuel Research Station has had considerable ex- 
perience. 

During the test samples were taken of the coal 
and of the products of carbonisation while the 
conditions of working and the labour required 
were carefully noted. The samples collected were 
all reduced as far as possible and brought to the 
Research Station for examination. In order to 
determine whether the test had been a satisfactory 
one a weight balance was prepared and found to 
show a loss of 0.48 per cent. ** This, in conjunction 
with the thermal balance loss of 5.2 per cent., may,” 
says the Report, “ be regarded as very satisfactory.” 

The yields of products per ton of coal carbonised 
were m follows : — 

Coke, 13.92 owt. 

Gas, 5,020 cu. ft., or 39.6 therms. 

Tar, 18.62 gaUons. * 

Liquor, 26 gallons. 

Crude spirit, 1.78 gallons. 

Ammonium sulphate, 13.551b8. 

The coke or smokeless fuel produced was of a 
very suitable size (1 in. to 3 in. pieces). It waa 
not friable, and contained only 4.6 per cent, of 
breeze. Analysis showed that it contained rather 
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a low percentage of volatile matter (approximately 
4 per cent.). When burnt in a household grate it 
was readily ignited and gave a good hot fire. This 
fixe showed less flame than the coke cakes as manu- 
factured at the Research Station, as was to be 
expected from its low content of volatile matter. 

The yield of tar was high, representing 68 per 
cent, of that obtained in the assay apparatus. 
On examination this tar proved to be a normal 
low-temperature tar. The yield of gas was fairly 
high, and throughout the test varied considerably 
both in volume and in caloriflc value, owing to 
variations of pressure in the hydraulic main. The 
yield of ammonia was also fairly high. The liquor 
was, however, less than 6oz. strength, and it is 
questionable whether so dilute a liquor would justify 
recovery. The spirit obtained by scrubbing the 
coal gas amounted to 1.78 gallons per ton of coal. 

The temperature of carbonisation was not uniform 
throughout the setting, varying from 600 deg. C. 
to as high as 800 deg. C. Suggestions are given in 
the Report for the improvement of temperature 
control. The amount of fuel consumed in the set-, 
ting was excessively high owing to this high tem- 
perature, to insufficient heat insulation, and to 
badly designed combustion chambers. There is 
no doubt, the Report states, but that the 83.5 
therms consumed per hour could be reduced 
considerably. 

The conclusions officially drawn from the report 
are as follows : — 

1. The throughput of the plant with all retorts 
working would be 50 tons per day (32 retorts), 
and would be in accordance with that claimed. 

2. The products obtained were satisfactory in 
quantity and quality. The yields were on the 
average slightly better than those which have 
been obtained with similar coal on an inter- 
mediate scale at H.M. Fuel Research Station. 

3. Certain defects in the plant showed themseivMiA 
during the course of the trial, but it is considered 
that there should be no difficulty in overcoming 
these defects in future designs. 


PINEAPPLE INDUSTRY IN SOUTH 
AFRICA. 

South Africa is reported by the United States 
Trade Commissioner at Johannesburg to poss^ the 
largest industry in the British Empire for the 
growing and packing of pineapples. Like most 
fruits of a tropical or semi-tropical character, 
pineapples thrive in Natal, the eastern part of the 
Cape Province, and in certain parts of the Transvaal. 
The principal area, however, is in the eastern part 
of the Cai)e Province, where climatic conditions are 
most fttvourable. 

The last agriculturar census was taken in 1921, 
when there were 5,911 acres .under pine- 
apple cultivation in the Union of South Africa. 
In the Cape Province the area was 3,924 acres; 
in Natal, 1,875 aerep ; and in the Transvaal, 112 
acres. These distiidis havei^ however, expanded 
cQnsideraj^ly during the past three years. 


In the Langholm estates (Cape Colony) alone, it 
is reported that 8,000' acres are to-day under pine- 
apple cultivation, which is an indication of the 
expansion in the Cape Province. This vast planta- 
tion is served by eight miles of private railway line, 
which join on to the main line to Port Elizabeth, 
where the company which acquired the Langholm 
estate several years ago and which consumes its 
entire production of pines, has its factory. 

Tinned South African pineapples are now on the 
English and Continental markets and have even 
found their way, in small quantities, to the United 
States and Canada. Four different pineapple 
products are tinned at the Port Elizabeth plant, 
namely, sliced, broken slices, crushed, and grated. 

' Extensive buildings have been designed for 
further expansion of the factory at Port Elizabeth 
to meet the growing output from the Jjanghdlm 
estates. The tin- making apparatus, it is reported, 
is capable of turning out 25,000 tins a day, and the 
plant now in use for cleaning, shaking, and cooking 
the pineapples is capable of dealing with 100 tons 
of pineapples daily. 

It is believed that this industry will continue to 
progress fairly rapidly, as new markets are now 
being found (especially in Europe) for South- 
African pineapples. There is also the local market to 
develop, which up to this time has hardly been 
touched. The greater proportion of the high- 
grade tinned pineapples has been exported overseas, 
while the establishment of a local market has 
received little attention up to the present. 

In view of. the fact that climatic conditions are 
very suitable in the Cape Province and that the 
principal tinning factory has more or less guaran- 
teed to purchase from farmers all the pineapples 
of a certain grade that they can produce, it is very 
likely that this industry will continue to expand, 
( especially in that Province. 


T 

NORWEGIAN WHALING INDUSTRY. 


The following table showing the yield of oil 
obtained by the Norwegian whaling industry in 
1923, as compared with 1922, is taken from the 
annual report by the Commercial Secretary to 
H.M. Legation at Christiania: 


West Coast of Norway 
Faroe Islands . . 
Iceland .. 

South (jleorgia . . 
South Shetland 
South Orkney . . 
African Coast . . 

Spain 

Greenland 

Newfoundland 

Total . . 


1922. 1923. . 


Barrels. 

Barrels. 

5,000 

8,610 

4,000 . 

5,852 

3,050. 

— 

96,000 

146,907 

187,000 

187,187 

— 

13,700 

20,000 

38,885 

22,940 

36,506 

4,300 

1,000 about 

— 

1,600 

342,290 

430,147 
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All eommunualions for the Society should he addressed to the Secretary, John Street, 



NOTICES. 


PROCEEDINGS OF THE SOCIETY. 


NEXT WEEK. 

Wednesday, November 12th, at 8 p.m. 
(Ordinary Meeting.) Colonel R. E. 
Crobipton, C.B., R.E., M.Inst.C.E., M.LE.E. 
etc., The Motor Car: its Birth, its Present, 
and its Future.” Mr. Alan A. Campbell 
S wiNTON, F.R.S., Vice-President of the 
Society and Member of the Council, will 
preside. 


PETER LE NEVE FOSTER PRIZE. 

The late Mr. Reginald Le Neve Foster 
presented the Society with a donation of 
£140 for the purpose of foimding a Prize 
in commemoration of his father, Mr. Peter 
Le Neve Foster, who was Secretary of the 
Society from 1863 to 1879. 

The Council have resolved to offer the 
Prize cf £26 for an essay on “The Effect 
of Trade Union Regulations on Industrial 
Output.” 

Intending competitors must send in their 
essays not later than March 3 1st, 1926, to 
the Secretary, Ro^al Society of Arts, John 
Street, Adelphi, London, W.C.2. 

The essays must be typed or clearly written . 
They may be sent in under the author’s 
name, or under a motto, accompanied by a 
sealed envelope enclosing the name, as 
preferred. 

The judges will be appointed by the 
Council. 

The Council reserve the right of with- 
holding the Prize or of awarding a smaller 
Prize or smaller Prizes, if in the. opinion 
of the Judges nothing deserving the full 
award is submitted. 

George Kenneth Menzies, 
Secretary. 


CANTOR LECTURES. 

RECENT PROGRESS IN THE WOOL 
INDUSTRIES. 

By Aldred F. Barker, M.Sc. 

Professor of Textile • Industriee. TTiiiverslty of 
Leeds. 

Lecture I. — Delivered 3rd December, 1923. 

Recent progress in the Wool Industries 
may conveniently be studied under two 
heads : Raw Materials and Processes. This 
evening I propose dealing with the raw 
materials only, leaving the processes of 
manipulation to be dealt with next week. 
Before dealing with the more recent 
developments in sheep-breeding and wool- 
growing, a brief review of the progress 
made during the past hundred >ears may 
usefully be considered. Going back to 
the year 1820, it is interesting to note that 
both at home and abroad much attention 
was being given to sheep -breeding, 
paiticularly from the wool point of view. 
Both at home and abroad it would seem that 
the stimulus was the importations of 
merino rams from Spain. Perhaps even 
these importations may be traced to an 
earlier search for better W’ool -producing 
sheep, as some years previously the Dishley 
Leicester had been developed, and in several 
parts of the British Isles this line of improve- 
ment was being followed. But the more 
one becomes acquainted with what was 
going on in sheep -breeding circles at this 
time, the more one is impressed with 
the fact that the merino sheep and its 
possibilities was almost invariably the 
stimulus. Records still exis^jof^^is sheep 
being tried even as far north as the I<owlands 
of Scotland, and it is quite evident that the 
Ryeland^^d" other Down sheep of to-day 
i^iU (Sarry the merino imprint. 
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The development' of the merino in 
Australia by Captain Macarthur, of Camden 
Park, and the Rev. Richard Marsden ,ia 
in itself almost a romance of the wool 
industry. From observations made in the 
Sydney Museum the suggestion arises that 
attention was first drawn to Australia as a 
wool -providing country owing to the. 
accidental Mendelian dominance of the 
merino sheep over the East Indian (and 
many other) sheep. A merino ram crossed 
on to an East Indian , ewe will apparently 
give progeny exhibiting marked merino 
wool characteristics and this — ^which we 
now recognise as Mendelian dominance — 
apparently caused the early settlers 
Australia to think that the environment" 
was causing a change in the wool of the 
very ordinary sheep towards the merino 
wool. This suggestion was a very happy 
one as matters turned out, for the deter- 
mined opposition of Sir Joseph Banks to 
the proposals of Captain Macarthur would 
almost certainly have held back the develop- 
ment of Australia as a wool-growing 
continent for many years, but for the 
faith of the early settlers. Special recog- 
nition must be given to the manner in which 
Captain Macarthur “stuck to his guns,” 
and it must have been a great satisfaction 
to him to live to see the Camden Park flock 
and other merino flocks firmly established, 
and such a price as 10/4 j^er lb. realised for 
the finest qualities grown (1821). 

In connexion with the manufacturing 
of merino wool it is interesting to note 
that to within a few years of tbe present 
time it has been possible to speak with 
manufacturers who remember purchasing 
all their merino wool from Spain, then some 

Development and changes in the s< 


years later from Saxony and . SilesiHf and 
later still from Australia. In List I the 
three phases* of the merino wool manu- 
facturing trade are in evidence. Thus 
about 1800 Spain dominates, about 1830 
Germemy dominates, and from 1850 onwards 
both countries give way to Australia. 
(Cape wools became a substantial importa- 
tion into Britain about 1880). Not until 
about 1900 did importations into Britain 
from South America attain to large propor- 
tions. It would thus seem that Saxony and 
Silesia drew upon and utilised to the full 
the Spanish merino sheep some little time 
before Australia got going (probably about 
the time that we failed to utilise the mermo 
sheep in its pure form in^this country), but 
that their comparatively small production, 
about 1850, was swamped- by the super- 
abundance of Australian merino wool. 

The Cape, about the same time as Australia, 
had the opportunity of introducing the 
merino, but either the conditions were 
not so favourable or there were not the 
sheep-breeders with the vigour of the 
Australian sheep -breeders. Although the 
Capo has for many years sent to this country 
non-felting and snow-white merino wools, it 
was only just prior to the War that a really 
strong endeavour was made to utilise to 
the full the apparent possibilities of vast 
stretches of land for merino sheep rearing. 
It would appear from recent evidence 
that South America had received the 
merino sheep from Spain earlier than either 

‘ England, the Cape or Australia : the 
non-progressive attitude of the Spanish 
settlers, and probably the Spanish and 
British animosity, must be blamed for a 
better use not having been made of this. 

>urces of the World’s Wool Supply. 


Importations into Great Britain. 
BALES. 


Source. 

1800 

1830 

I860 

1880 

1900 

1013 

Spain and Portugal 


39,940 

10,637 

9,466 

28,969 

6,138 

25,090 

Germany . . 


1,170 

74,496 

30,491 

28,119 

9,126 

16,660 

Australasia 


658 

8,003 

138,679 

863,816 

1,118,895 

1,289,113 

Cape 


• • 

, , 

19,879 1 

190,614 

102,268 

395,114 

South America 

• • 

• • 

, , 

3,841 

14,652 

50,861 

160,383 

East IndieB . . 

• • 

• • 


9,704 

112,716 

142,518 

207,689 

v,,, World Totals*'. • 

1 

i 

42,440 

1 

98,818 

291,161 

1,484,581 

1,680,869 

2,346,005 
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Fio. 1. Camden Park Merino. 


Evidence has recently been obtained show- 
ing that the bases of the merino flocks in 
Australia and South America were practicallj' 
identical. In Fig. 1 is given a photogra]ih 
of a Camden Park merino ewe taken in 
1923. This merino is said to be pure-brtd 
from the strain introduced very early in 
the 19th century by Captain Macarthiir. 
In Fig. 1a is given a photograph of a 


When dealing with South America, 
particular reference must be made to the 
Falkland Islands, where, under British 
stimulation, splendid flocks of sheep, based 
upon British Down types, have been 
developed. Thus Falkland wool is very 
consistent in possessing those crisp qualities 
specially associated with such wools as 
Shropshire, Southdown, etc. 


■f ■ 

I 


Fig. Ia. Peruvian Msbino. 


Peruvian merino ewe imported into this 
<k>untry (a gift from Colonel Robert 
Stordy) in 1923.'^ The two ewes appear 
to be almost identical, while a typical 
Ryeland ewe might well pass muster with 
either. 


In view of our latter-day knowledge of 
genetics it is interesting to note how 
Darwin’s demonstration of the principle of 
the natural selection of favourable varieties 
has affected sheep-breeding. The appeal 
to the sheep^breeder wm so direct that 



JOTTRSTAI. OV THE ROYAL fiOdtRTY OF ARTS. 


V^pmhT fp 



he may almost be charged with too slavishly ooming of the merino gave a hundred years 
accepting this as the only basis worthy earlier. Under the stimulating influence of 
of his consideration from a practical point Professor Bateson and R.C. Punnettandthe 
of view. There are several references to late A. D. Darbishire, some quite interesting 
sheep sports (or mutations) dispersed work has already been carried out on 
throughout Darwin literature, but it would Mendelian lines. The most picturesque 
seem that Darwin’s idea that evolution experiment was first tried. The Suffolk 
was based upon the accumulation of the sheep is hornless and has a jet-black 
** fluctuation ” (in a favourable direction) glossy face. (Fig. II). Thej Dorset 
and not on the sport ” resulted in only Horn is homed (both male and female) 
casual mention of the sports which did and has a pink>white face. (Fig. HI), 
arise, while the changes of apparently a What better test of the truth of Mendel’s 
more gradual nature were tacitly taken as ideas than to re -shuffle these characters I ” 
proof of Darwin’s idea of the “ mechanism This was done and there seemed to be no 
of evolution.” difficulty in obtaining such re -combinations 



Fio. 11. Thb Hobnlbss Suffolk Shbbf. 


The work of Do Vries on ” mutations ” Ets a hornless shee ^ with a white .face and 
and the rediscovery of Mendel’s work in a horned sheep with a black face. When 
the early days of the 20 th century appear the |)ossibility of this re -shuffling was 
to have supplied the stimulus which the realised it was natural that Professor 



Fiq. III. Thb Dobsbt Horn Shbbp. 
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T« B. Wood, of Cambridge, who was specially 
interested in live-stock, should suggest that 
the attempt should be made to combine a 
good carcase character with a good wool 
character. For this purpose Australian 
merinos were mated with English Shrop- 
shires and eventually the cross-bred sheep 
was crossed with itself. Unfortunately 
only negative results were obtained — the 
laige -bodied sheep always seemed to carry 
a coarse wool and the small -bodied sheep 
a fine wool. It would seem that with the 
particular individuals employed the linked 
characters of large body and fnie wool wei-e 
not a possibility, but there Ls some ovidencfe 
that with other individuals these two 
characters majk' be Jinked together. The 
Gorriedale and Polworth breeds of Ntjw 
Zealand and Australia would suggest that 


the wool may take on an intermediate 
character ; but careful examination may 
show that this is not so. Sheep are built up 
of many unit characters and the re -combina- 
tion to obtain the desired double -doses are 
a work of much difficulty in view of the 
usual impossibility of “seeing’' half -doses 
in animals. There is no doubt, however, 
that the re-shufi^g of characters 
brought so prominently to the fore by 
Mendclian research is likely to have far- 
roaching effects in the wool industry, for 
at least in some cases it will make possible 
the production of the double-puriX)se 
animal. A good example of this is illustra- 
ted in Fig. IV. 

About ten yearn ago Professor J. Cossar 
Ewart, of Edinburgh University, put forth 
the idea that the present-day sheep was not 



SOUTHDOWN 



OLD NORFOLK 
















Fio. IV. Illvstbaxivq ths Evolution of Tuk Suftoi.k Shsrt. 
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descended from an unknown ancestor, but 
wfiU 9 built up on mutations from types still 
existing. Taking the short -tailed Soay 
sheep as a basis, by crossing it wjth the 
Asiatic fat -tailed sheep he showed how 
our present-day long-tailed sheep may have 
originated. Since then several examples 
tending to prove that this idea is correct 
have come to hand. In 1922, among a 
dock of Suffolk lambs, an almost pure fat- 
tailed was discovered. Again, the double 
coat of hair (outer) and wool (under) 
obtainable in the case of the wild sheep 
is almost invariably present in the domes- 
tic sheep. If there were an exception to 
this rule it would be in the case of the 
merino sheep, which might be supposed to 
have the undercoat of wool only. But 
this year (1923) in Australia the observation 
was made that all or nearly all the merino 
lambs examined had the double -coat, but 
apparently lose the outer hair coat when 
two or three months old. This observation 
has since been confirmed by Mr. Henry 
Eobinson, of Reading .Agricultural College, 
who reports a hair coat on most of the lambs 
from the Peruvian ewes presented by 
Colonel Robert Stordy. 

In view of this work by Professor Ewart 
it is interesting to note that almost similar 
results have been obtained by Dr. J. C. 
Willis and Mr. G. Udny Yule, in dealing 
with the plants of Ceylon. When it is 
realised that these workers on distinctly 
different lines have arrived at similar 
conclusions, one very important question 
arises. If present-day variations are not 
descended from extinct ancestors, but are 
simply mutations of present-day types, 
then the old controversy of Special Creation 
V, Evolution is raised again, imless it should 
prove that in nature, as wo know her, there 
is more than one line of evolution. If this 
be granted for the present period then it is 
further thinkable that the present-day 
distinct lines were evolved from one source 
at a far distant period. 

The stimulating effect of Mendel’s work 
is continually coming into consideration, 
and perhaps no more interesting case of 
this could be cited than the investigation 
at present being conducted at Leeds by 
the Ackroyd Fellow of the University 
(Mr. F. W. Dry) into the Wensleydale 
black problem. The t 3 rpical Wensleydale 
blue-fatced sheep 'produces the beat lustrous 
wool known, this growing from the skin 
in long ringlet form. The sheep should have 


a level grey-blue face. Unfortunately this 
face colour is due either to a half -dose of 
black or to only a half -dose of black- 
suppressing factor : thus it is obvious that 
in mating such sheep many blacks are 
likely to crop up — from well kept records of 
certain Wensleydale flocks Mr. Dry places 
the proportion at about 15 per cent. In 
Wensleydale flocks at least four typos of 
sheep are observable, viz., black (apparently 
a pure Mendelian recessive), silver-grey, 
normal and pink. The work of accounting 
for these types on Mendelian lines is progress- 
ing very satisfactorily, and it is thinkable 
that shortly methods may be discovered of 
differentiating the whites into heterozygous 
and homozygous tjqies. From the “ wool 
point of view the white Wensleydale is much 
to be desired. Wensleydale wool gives a 
most beautiful waved appearance in the 
woven texture if this is raised wet, due to the 
natural ringlet form of the wool-fibre 
trying to re -assert itself. Much more of 
this type of wool will be required in the near 
future. 

Attention may now be turned to the most 
recent developments in the wool-growing 
industry. These have followed two well 
defined linos, viz., developments to increase 
the world’s supply of wool and developments 
to improve the quality of the wool, in view 
of the large demand and consequently 
high prices obtained for merino (i.e., really 
of fine wool). 

As already indicated. South Africa is 
making a very strong bid for a more 
imx^ortant position among the world’s 
wool -producing countries. Pedigree stock 
carefully selected for the prospective environ- 
ment is being imported from Australia, and 
the figures of South African wool -production, 
both from the point of view of quantity and 
quality, will bo examined with much 
interest by those engaged in the wool trade. 
Certainly African merino wools are making 
a name for themselves in the markets of the 
world. 

But perhaps the most interesting develop- 
ment taking place at the present time is that 
inaugurated by the President of Peru, 
which is in the able hands of Colonel Robert 
Stordy. The base flock is the Spanish 
merino of a very early type (see Fig. lA), 
and this is being improved in one direction 
towards the finer merino wool and in another 
direction by the introduction of British 
Down breeds) towards a hosiery wool 6f say 
608. to 56s. quality. Peruvian wools seem 
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to possess a peculiar handle, .which makes 
them specially valuable for certain purposes. 
The sheep -farms arc some 10,000 feet up 
the Andes, but such wonderful tracts of 
land are available that Colonel Stordy 
anticipates Peru •ultimately yielding about 
one -third the weight of the present 
Australian cli^ 

It is intere^ing to note that the Crown 
Colony of Kenya appears to have similar 
lands upon which sheep will thrive, axid 
attempts are also being made there to 
increase the quantity and improve the 
quality of the wools grown. 

The demand for merino wools is having 
a most interesting effect in both New 
Zealand and Australia. The tendency 
towards a mutton sheep or even a dual- 
purpose sheep is now being seriously 
brought into question. Thus on recently 
inspecting a flock of Corriedale sheep in 
Australia — ^large sheep with heavy fleeces 
of a medium quality of wool — the question 
was asked, “Would not a better financial 
return have resulted from a good merino 
strain ? ** and the answer was “Yes.” Now, 
this is due to the wonderful development of 
the merino in both weight of body and 
weight of fleece. Mr. Futter €md Mr. 
Morrison — ^two of Australia’s most noted 
breeders — ^recently stated in Sydney that 
40% had been added to the weight of the 
Australian merino within the last forty 
years, without any sacrifice of fineness. 
This wonderful development of the merino 
must have largely suppressed the adoption 
of the Corriedale (Lincoln cross merino) 
sheep in Australia and may even attack its 
position in New Zealand. The most 
difficult thing the New Zealanders have to 
face, however, is the maintenance of the 
early maturing flocks of lambs without loss 
of quality in the wool ; this Ls really a 
serious problem. 

It is further interesting to note that in 
Australia attempts to increase the quantity 
of wool produced are also taking the line 
of better irrigation of desert Icmds and the 
development of the breed of sheep which 
makes the best use of such lands. This 
latter problem is by no means so easy as 
would appear on first thought. If, for 
example, a Lincoln ram be crossed on a 
merino ewe for * producing the Corriedale 
type of sheep it seems that the progeny 
exhibit the gregarious habits of the mother 
(see Fig. V); while, if the cross is the 
reverse way, viz., merino ram on Lincoln ewe. 


WOOL - MUTTON - CHARACTERS 


LINCOLN MERINO 



Fiq. V. Lincoln and Mbbino, oiyzng thb 

COBRIBDALN. 


WOOL- MUTTON - CHARACTERS. 


LINCOLN MERINO 



Fig. Va. Merino and Lincoln crossed 
Merino, giving the Polwobth. 

the progeny, still exhibiting the habits 
of the mother, are non-gregarious, and thus 
make better use of any given tract of land. 
(See Fig. Va). This would appear to> 
point to the “ habits ” referred to being, 
inherited through the cytoplasm of the 
mother-celL Unfortunately there may be 
greater difficulties in developing the Va^ 
type as against the V type. 

Perhaps the most interesting attempt to 
improve the quality of wool is that being, 
made in Britain. Of the 100,000,000 Ibs.^ 
produced by Britain, a largo portion is of 
the rough mountain type — ^Herdwick 
Black-face, etc. A proposal to improve the 
mountain wools by the introduction of 
merino blood was put forward by the 
University of Leeds, and, in view of a 
hardy merino obviously being most suitable* 
the very generous offer of Colonel Stordy 6f 
some twenty Peruvian rams and ewes has 
been accept^, and experiments have been 
started which already are promising welb 
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Only recently one of the best known wool- 
staplers of Yorkshire was criticising this 
experiment in total ignorance of the fact 
that there has been a merino flock in 
England (inbred) during the past forty 
years which still maintains its physical 
stamina and its fine wool characteristics. 
In New Zealand the merinos are in the 
roughest part of the coimtry and althqugii 
it is known from experience that certain 
types of merino will not thrive in England, 
there is every reason to anticipate that the 
Peruvian merinos, both as pure-breds and 
half-breds, will do well. 

Reference should also be made to the 
attempts in certain districts of India to 
improve the type of wool produced. It is 
fairly obvious that there must be many 
districts in India at least as suitable for 
sheep as the 10,000 feet districts of Peru 
and Kenya, and, in view of the increasing 
demand of India and the East for fine wool 
goods, it is to be hoped that every encou- 
ragement will be given to experiments 
lecuiing in this direction. 

Two other fibres employed in the wool 
industry call for special comment — the 
Vicima from the Vicuna Camel of Peru, and 
Ovibos fibre from the so-called Musk- 
Ox of the Arctic regions. 

Until quite recently the Vicuna fibre 
•could only bo procured by shooting the 
.animal, but Colonel Stordy has crossed 
.the Alpaca with the Vicuna, and the Leeds 
University tests of the fibre grown by the 
cioss-bred animal show much of it to be 
almost, if not quite, up to the pure Vicima 
standard. A most promising development 
is here being taken in hand, and along with 
this tlie Colonel is also working up a white 
Alpaca flock and a flock giving the peculiar 
waved Alpaca so much sought after. 

The use of the Ovibos fibre was suggested 
by Mr. V. Stefansson, on returning from his 
Arctic exploration of 1919, and only last year 
the University of Leeds manufactured some 
of this fibre into a suiting fabric which 
was most graciously accepted by His 
Majesty the King. This fibre rivals 
Cashmere in fineness and should it be 
possible to produce large quantities of it, 
it is assured of a place in the wool-manu- 
tiki^uring world. Unfortunately, this fibre 
is at present only obtainable by shooting 
the animal, anA when the leader and guardian 
4 )f a flock of Ovibos is shot, this means the 
.destrucfjon of the whole flock. The 
Xtoadfiih Qovemment, however, is moving 


in the matter, and it may soon be found 
possible to maintain large flocks of these 
animals under semi-domesticated conditions 
in the northern regions of Canada. The 
creature itself is very fierce and would 
object to shearing. Fortunately, the fibre 
is the ** imder-coat,” which it sheds 
once a year, so that this difficulty is 
readily sunnoimted. The occasional coarse 
strands of the “ outer-coat ” found with 
the finer “ under-coat,'* are, however, a 
greater difficulty, but no doubt these may 
.be got rid of by mechanical means, as in 
the case of Cashmere. 

Perhaps the most serious problem to# bo 
faced is that of bringing the wool-grower 
and the urool -manufacturer together. The 
famous example of the late Sir Titus Salt's 
discovery, or rather re -discovery, of Alpaca 
should teach a lesson, but this lesson still 
does not appear to have been fully ap- 
preciated. Only just recently one of the 
roughest of British wools, then being sold for 
carpet yams to Ameiica, was converted, in 
the Textile Industry Department of the 
University of Leeds, into tweed fabrics 
selling at seven times the cost of the wool 
put into them. There is a quiet work to be 
done here. It is hoped that eventually 
BO close may be the association between 
wool -grower and wool -manufacturer that 
it will always be possible for the wool- 
manufacturer to obtain the special wool 
he requires and that the wool-grower will 
know what wools are likely to be in demand, 
and thus, within natural limits, will boi able 
to produce the most useful wool and sell 
to the greatest advantage. 

♦ * * « 

This lecture would not be complete with- 
out some reference to the several vegetable 
fibres which, in view of the high price of 
wool, are used as cheapening agents, and to 
the two or three types of artificial silks 
which have been such a marked factor in 
keeping the looms of Yorkshire running. 

Of the first-class, flax, hemp and jute 
wckstes may be cited. Spun with wool on 
the woollen principle, some extraordinarily 
good yams and fabrics have been produced. 
The handle, however, is never that of the 
“ all wool ** nor even that of the “ mungo 
fabric. 

At this stage . reference should also 
be made to the recent developments in 
Colonial cotton-growing. Australia looks 
at her return of £40,000,000* for her wool 

* Ckld to be poulbly £70.000,000 for the year 1024. 
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clip and then at the United States’ return 
of £400,000,000 for her cotton crop, and 
dreams of cotton. Although Australian 
cotton so far is too short for the wool 
manufacturer, it is possible that it may be 
improved in length, or it is conceivable 
that the provisibn of this cotton might 
release some of the longer cotton for the wool 
manufacturers* use. 

The artificial silks have been employed in 
the pure state, but more frequently with 
natural silk, or cotton, or wool yams, 
these latter usually as warp. Most beautiful 
fabrics have thus been produced which 
redound to the credit of York»hiro menu- 
facturers. Perhaps one of the most difficult 
problems to be foimd has been the utilisation 
of artificial silk wastes. Even this is now 
successfully attempted. Thus the Yorkshire 
manufacturer, with all his shortcomings, 
has to his credit the first successful utilisa- 
tion of many of the new fibres in the past 
is still maintaining his progrc^ssive and 
wide outlook. 


LA VIE INDUSTRIELLE EN FRANCE. 

LE XIX® SALON BE L’ AUTOMOBILE. 

(Paris, Octobre, 1924.) 

Le Salon ar.nuol de TAutomobile s'^iend actuelle* 
ment sur deux p^riodcs, car lo 0 rand- Palais do^ 
Champs- Elys^os n’est plus assez grand pour 
abriter la production des constructeurs fran^ais 
et Strangers. La premiere p4riodo, la plus im* 
portantc d’ailleurs, r^servce aux voitures de 
tourisjuie, vient de se terminer sur un eclatant 
Buocte, ot prds de 120 constructeurs de voitures 
y ^taient repr6sent6s, sans parler des innombrables 
fabricants d*accessoires divers. 

Les progrds do la construction sont aujourd'hui 
assez alhrm^B x>our qu’il ne se manileste gudre de 
nouveaut^s de principe, mais les constructeurs ont 
encore fort k faire pour mieux ^tudier et g^n^raliser 
Temploi de dispositifs qui 6taient,. hier encore, 
consid^rds comme un luxe, et qui deraain seront 
des organes indispensables k toute bonne voiture : 
d^marrage dlectiique, f reins avant, gonfleurs de 
pneus, etc. 

Les perfeccionnements aux moteurs ne s’arrdtent 
pas non plus, et la creation r^cente de deux auto- 
jlromes dont Tun tout prte de Paris, est de nature 
k faciliter beaucoup la mise au point des chassis, 
en permettant les essais k toute vitesse, sur une 
piste en ciment parfaitement install^, indniment 
plus commode et plus sfire que les routes publiques. 

L'impression g6n4cale qui se d4gage du Salon 
de cette ann4e est que les constructeurs concentrent 
leur activity sur un nombre r4duit de modMes, 
paifois m6me un seul modMe en deux grandeurs, 
comme CitroSn qui fabrique exolusivement des 


mod^es 10 b.p. et 5 h.p. La plupart, d’aiUeuxs; 
ont un chassis 10 h.p., qui est le plus couront et 
le plus demand^ par la clientele moyenne. 

Comme modMe plus important et plus luxueux, 
on trouve, dans de nombreux stands, les chassis 
k moteurs de 2 litres de oylindi4e, qu*on d^signe 
plus couramment par Texpression “ Chassis deux 
litres.'* Avec de tels moteurs, qui donnent 
effectivement une cinquantaine de chevaux, on 
pent oirculer k 100 kilom-heuro, en emmenant 
quatre voyageurs et en consommant 12 & 16 litres 
d'essence par 100 kilometres. Un chassis de oe type 
peso environ 1,000 kilogrammes. Au sujet des 
moteurs, il est a noter que tous les nouveaux 
modeies sont munis de soupax>es dans la culasse, 
les moteurs sans soupapes conservent leurs 
partisans, qui sont i>cu nombreux, mais qui sont 
de premier ordre : l^nhard et Levassor, notam- 
ment, n’en emploie x^ts d’autres. 

Le nombre d’automobiles en service en France 
aotuellement est d'environ 650,000. 11 semble 

devoir augmenter rapidement, car la clientele se 
multiplie, m6me dans les classes modestes. La 
production de I'annee prochaine peut-etre pr^vue 
d'au moins 200,000 voitures, dont la plus grande 
part-ie sera absorbee par la clientele francaise. 

CABLES TRIPHASES A ENVELOPPE METAL- 
LISEE POUR TENSIONS ELEVEES. 

Un cable triphase ordinaire comprend 3 con* 
ducteurs reconverts de papier, juxtaposes avec 
interposition de jute, et enfin enveloppes d'une 
ceinture de papier. Apres sechage et impregnation 
d'huile, le tout est enferme dans une gaine en 
plomb. 

Le nouveau type de cable, dit metallise, que 
fabriquent les Ateliers de Jeumont, en France^ 
et coux de Charleroi, en Belgique, est caracteris^ 
par les perfectionnements suivants : 

Chaque conducteur, reconvert de papier, est 
entoure d’une bande de papier double d’une mince 
pellicule d'aluminium. Les trois conducteurs sont 
alors assembles, avec interposition de jute, et 
maintenus mecaniquement k I'aide d'une toile ; 
puis, apres le sechage et I'impregnation d'usage, 
le cable est reconvert d'une gaine de plomb. 

De nombreux fils de cuivre sont noyes dans la 
trame de la toile qui maintiont pendant la fabrica- 
tion les trois torons assembles. Ces fils ont pour 
but d’assurer lo contact eiectrique des papiers 
metallises et de la gaine de plomb, entre lesquelt 
la difference de potentiel doit etre nulle. 

L’avantage que presentent ces papiers metidlisea 
recouvrant ainsi clique toron isoie est double : 

V — Bs diminuent la resistance thermique du 
c&ble et permettent d'accroitre I’intensite de ooutant 
admissible, sans que la temperature' •de regime 
devienne dangereuse pour I'isolant. ^ Ces pellionlea 
metalliques transmettent, en* effet, k la gaine de 
plomb la chaleur developpee par effet Joule k 
I'interieure du c&ble. De ce fait, pour une m^me 
temperature de regime, la densi^ de courant du 
cftble *' metalliae " pent depasser de 25 & 30 % 
celle d’un c&ble ordinaire ; 2® — Cheque conductear 
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entourS de son papier et de son feuillard d*alumimum 
mis k la terre, oonatitiie un c&ble monopolaire ; 
or, celui'Oi, sollioitd par un champ ^leotrostatique 
radial, pr^aente une resistance superieuie, k egalite 
ide fatigue, au c&ble triphase soumis k un champ 
•oomplexe et variable. 

En outre, le champ eiectrostatique est limite 
•<lan8 le cable metallise entre le conducteur et la 
f)ellioule d’alumiuium. D^s lors, les jutes et la 
.toile qui, m^me impregnes, constituent des 
snateriaux plut6t inferieurs au pointy de vue 
rigidite dieiectrique, eohappent aux phenombnes 
dtoctrostatiquos. De cette repartition du champ 
dans le c&ble metallise, il resulte que Ton pent 
diminuer repaisseur du dieiectrique. 

Gee avantages sont d’autant plus marques 
qu’il s’agit de c&bles destines k des tensions plus 
eievees, k partir de 30,000 k 35,000 volts, pai^ 
exemple. 

LES RESSOURCES DE L'INDUSTRIE 
PAPETifeRE PRANCAISE. 

L'industrie papetidre fran(;aiso est fortement 
concurrencee paries importations etrangeres, soit 
de papier, soit de pate de bois, en provenance des 
Pays scandinaves, de TAUemagne, de la Finlande, 
de la Suisse et de la Tcheco-Slovaquie. 

Le total de ces importations, pour le papier 
seulement, dcpasse annuelleinent 100,000 tonnes. 
Cette situation proviont pour une grande part de' 
ce que les papetiers francais produisent trop peu 
de pate, et travaillent principalement les pates 
import^es. 

Pour labriqucr de la pate a papier avec des 
v^g^taux existant en France, deux proodd6s ont 
ktk T^cemment imagines : le traitement des pins 
par le sulfate de soude, et celui des pailles de c6r6ales 
par le precede au chlore et a la soude combines. 

Le proc^d<^ au sulfate de soude est excellent pour 
le traitement des pins maritimes, si abondants dans 
la region des Landes, en vue do fabriquer les 
papiers d’emballage, dont on importe environ 1,000 
tonnes par raois en France. 

L’autre precede utilise l’<^lectrolyse du chlorure 
de sodium, qui donne k la fois de la soude et du 
chlore, facile & transformer en chlorure de chaux : 
or, la soude et le chlorure de chaux sont les deux 
pioduits n^cessaires k la fabrication de la p&te 
dite k la soude. Mais T^lectrolyse donne beaucoup 
plus de chlore qu’il n*en faut pour blanchir la p&te 
obtenue avec la soude fabriqu&e simultan&ment ; 
il faut done, ou perdre cet exeds de chlore, et alors 
I’op&ration n’est plus dconomique, on Temp^oyer 
accessoirement k blanchir de la p&te d’une autre 
provenamoe, ou enlin utiliser le proo&d6 de Vains, 
dans lequd Taction du chlore se substitue en partie 
k oelle de la sonde, et, oh, par consequent, on 
emploie moins de soude et plus de chlore, oe qui 
retablit k pen prds Te^te entre les productions 
et les oonsonunations. 

Les meilleurs rteultats aveo le prooede de Vains 
<mt ete obtenua* jusqu’ici aveo Talfa et aveo les 
pailles de bie, de et ^ ris. Or, Talfa est 
abondaht en Algerie^ et les .pailles de o&r&ales se 
tronvent &galeiiient nn pen partont.en France. 


MEETINGS OF THE SOCIETY. 


Obdinaby Meetings. 

Wednesday evenings, at 8 o’clock, unless 
otherwise announced) : — 

Novembeb 12. — Colonel R. E. Cbompton 
C.B., R.E., M.Li8t.C.E., M.LE.E., etc., “ The 
Motor Car: its Birth, its Present, cmd its 
Future.” Alan A. Campbell Swinton, 
F.R.S., will preside. 

November 19. — Llewelyn B. Atkin- 
son, M.I.E.E., Past -President of the Institu- 
tion of Electrical Engineers, “ The Scientific 
Principles of Artificial Incubation. ” 
Edward Bbown, F.L.S., President of the 
International Association of Poultry 
Instructors and Investigators, will preside. 

Novembeb 26.- C. F. Elwell, B.A., 
“Talking Motion Pictures.’) 

DeCEMBEB 3. — PROFESSOB C. A. Carus 
Wilson, M.A., F.R.A.S., “The Teaching 
of Science' in Secondary Schools.” Sir 
Robert Abbott Hadfield, Bt., D.Sc., 
F.R.S., will preside. 

December 10. (6.0 p.m.). — Norman 

Thomson, “ Colombia as a Field for Develop- 
ment.” 

Dominions and Colonies and Indian 
Sections: Joint Meeting. 

Tuesday, November 26, at 4.30 p.m: — 
Lord Stevenson, G.C.M.G., “The British 
Empire Exhibition, 1924.” Sir Charles 
Campbell McLeod will preside. 


Indian Section. 

Friday Aftern(X)n, at 4.30 o’clock : — 
December 6. — Lieut. - Colonel R. 
McCabrison, C.I.E., M.D., B.Ch., B.A.O. 
(R.U.L)., LL.D., D.Sc., F.R.C.P., Indian 
Medical Service, “ Problems of Food, with 
Special Reference to India.” Professor 
Henry E. Armstrong, Ph.D., LL.D., 
D.Sc., F.R.S., will preside. 


Papers to be Read after Christmas. 

Sir Ernest Rutherford, M.A., D.Sc., 
F*R.S., Trueman Wood Lecture, 

Sib J. Fortesoue Flannery, Bt., Past- 
President of the Institute of Marine En- 
gineers, ‘*The Diesel Engine in Navigation.” 
Lord Bbabsted will preside. 

SibDugald Clerk, K.B.E., D.Sc., F.R.S. 
Subject to be announced later. 

Major-General Sir William Sefton 
Branoker, K.C.B., Director of Civil 
Aviation, Air Ministry, ” Commercial 
Aviation.” 
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J. S. Owens, M.D., A.M.I.C.E.. F.G.S,. 
Superintendent Advisory Committee on 
Atmospheric Pollution, Air Ministry, Me- 
teorological Office, ** Modem Atmospheric 
Conditions.” 

Sir Samuel Instone, “The Thames 
Passenger Services.” 

Cedric Chivers, “ Bookbinding.” 

Professor W. E. S. Turner, O.B.E., 
D.Sc., F.Inst.P., Department of Glass 
Technology, University of Sheffield, “The 
Modem Production of Sheet -glass.” 

C. R. Peers, C.B.E., F.S.A., Chief 
Insi^octor of Ancient Monuments and 
Historic Buildings. Subject to be announced 
later. 

Lieut. -Colon el Andrew Balfo ur, 
C.B., C.M.G., M.D. (Edin.), B.Sc., D.P.H., 
F.R.C.P.E., “The Trend of Modem 
Hygiene.” 

Mrs. Graydon-Stannus, “ Irish Glass, 
Old and New.” 

Charles A. Baker, Engineering Depart- 
ment, London Coimty Council, “ The 
Electrical Equipment of the London County 
Hall.” 

Emile Cammabrts, “The Restoration of 
Public Buildings in Belgium.” 

Lieut. -Colonel Sir David Prain, I.M.S., 
C.M.G., C.I.E., M.A., M.B., LL.D., F.R.S.E., 
F.R.S., Sir George Birdwood Memorial 
Ledure^ “ Government Botanical Gardens.” 

J. T. Marten, M.A,, I.C.S., “The Indian 
Census.” 

Sir Henry Sharp, C.S.I., C.I.E., M.A., 
“ The Development of Indian Universities.” 

Sir Gilbert T. Walker, C.S.L, M.A., 
F.R.A.S., So.D.. Ph.D., F.R.S., “Indian 
Meteorology.” 

Sir Alfred Chatterton, C.I.E. , 
Assoc.M.Inst.C.E. Subject to be announced 
later. 

Hon. William G. A. Ormsby-Gorb, 
M.P. Subject to bo announced later. 

Lord Blyth, “ Penny Postage and 
Postal Communications Generally.” 

Brigadier-General Sir Percy M. 
Sykes, K.C.I.E., C.B., C.M.G., “The Heart 
of Asia and the Roof of the World.” 


Cantor Lectures. 

Monday evenings, at 8 o’clock. 

Louis C. Martin, JD.LC., A.R.C.S., D.Sc., 
Lecturer in the I^partment of Optical 
Engineering and Applied Optics, Imperial 
College of Science and Technology, South 
Kensington, ** Modem Colour Problems.” 


Three Lectures. November 24, December 
1 and 8. 

Lboturb I. — ^The relations of light and colour. 
The physical basis of colour vision. The production 
of artificial daylight. Early efforts and modem 
improvements. The application of artificial day- 
light for time saving in industry. 

Lbctube II. — ^Ihe psycho-physical basis of 
(K>l 0 ur measurement. Specification of colour in 
terms of three variables. Colour systems and 
charts. Definite problems in colour measurement 
and their importance in Commerce. 

Lecture III. — Colours of material objects. 
Some colorimeters and their possible accuracy. 
Limited range colorimeters and nephelometers. 
General lines of progress. Probable limitations 
of these methods. 

V. E. Pullen, Director, Radiological 
Research Department, Woolwich, “ Radio- 
logical Research — A History.” Three 
T-^ecturea. January 19, 26, February 2. 

Lecture I. — Natural Philosophy. The Fascina- 
tion of speculative philosophy. The border line 
between science and philosophy. Early natural 
philosophy. Development of theory. Discovery 
of X-rays. Controversy as to their nature. 
Modem theory concerning X-rays. Relation to 
modem atomic theory. 

Lecture II. — Early apparatus. Early X-xay 
generators. Early vacuum tubes. X-ray tubes. 
Development of electrical generators. Development 
of X-ray tubes. The X-ray spectrometer. Measur- 
ing apparatus. Lines of modem radiological 
research. 

Lecture III. — Early applications of X-iays. 
Development of medical uses. Modem applica- 
tions. Physiological dangers. Necessity for 
protection. 

Walter Rosenhain, B.A., B.C.E., D.Sc., 
F.R.S., Superintendent of the Department of 
Metallurgy and Metallurgical Chemistry 
at the National Physical Laboratory, “ The 
Inner Structure of Alloys. ” Three Lectures 
February 16, 23, March 2. 


Howard Lectures. 

Professor John Samuel Strafford 
Brame, F.I.C., F.C.S., late President of the 
Institution of Petroleum Technologists, 
“ Motor Fuels.” Three Lectures. April 
20, 27, May 4. 

Dr. Mann Juvenile Lectures. 

Wednesday afternoons, at 3 o’clock. 

Libut.-ColonblG.M. Richardson. Two 
Lectures. 

Lbctube L-^Januaxy 7. — “ Dogs in War.” 
Lbotubb n. — January 14. — “ Dogs in Peace.” 
(Special tickets are required for the Dr. 
Mann Juvenile Lectures.) 
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MEETINGS OP OTHER SOCIETIES 


DURING THE ENSUING WEEK. 


Monday, Notimbib 10 .. Geographical Soci^. 

Lowther Lodge. Keniington Gore, S.W.. 
6 p.m. Major B. w. G. Hingeton. 
" Physiological Difficulties in the 
Ascent of Mount Ererest.’* 

Metals. Institute of. (Scottish Section). 
39, Elmbank Crescent. Glasgow, 7.30 

R .m. Mr. 0. E. Henehaw, '*An Out- 
ne of the Process of Casting in 
Brorie by the * Cire Perdue * Method.'* 
Electrical Engineers, Institution of. (In- 
formal Meeting), Saroy Place, Victoria 
Embankment, w.C., 7 p.m. Mr. P. 
Dnnsheath, "Research in the Cable 
Industry.” 

(North Eastern Centre), Armstrong 
College, Newcastle-on-Tyne, 7.16 p.m. 
Mr. 8. C. Bartholomew. ” Power Cir- 
cuit Interference with Telegraphs and 
Telephones.” 

University of London, King's College, 
Strand. W.C.. 6.30 p.m. Dr. R. W. 
Seton-Watson. " Austria-Hungary in 
1867-1918.” (Lecture VI.) 

People's League of Health, at the 
Medical Society of London, 11, 
Obandos Street, W., 6 p.m. Sir 

Maurice Craig, "The Mind and What 
we ought to know about it.” (Lecture 
IV., " Habit and Adaptation.”) 
Surves'ors* institution, 12, Great George 
Street. S.W., 8 p.m. Presidential 

Address. 

Brewing. Institute of. at the Engineers* 
dub. 39. Coventry Street. W.C.. 7.30 
p.m. Mr. A. Charton Chapman. "Pre- 
servative Properties of Hops.” 

Tuisdat, Novbmber 11 . . Automobile Engineers, 
Institution of, at the Royal Socibty or 
Abts, John Street. Adelphi, W.C., 7 


p.m. 

Anthropological Institute, 50, Great 
Russell Street, W.C., 8.15 p.m. 

University of I/ondon, King’s College, 
Strand, W.O., 6.30 p.m. Sir Bernard 
Pares, " Contemporary Russia from 
1861.” (Lecture VI.) 

6.30 p.m. Dr. H. W. Carr, "‘The 
Philosophy of Bergson : its relation 
to Past Systems and to Present 
Science.” (Lecture VI.) 

Photographic Society, 35, Russell 
Square. W.C., 7. p.m. Mr. TmB. Booth, 
" Traill-Taylor Memorial Lecture.” 

Roman Studies. Society for the Promo- 
tion of, at the Society of Antiquaries, 
Burlinf^on House, Piccadilly, W., 4.30 
p.m. Discussion on the " Antioch 
Chalice.” 

Asiatic Society, 74, Grosveiior Street, 
W.. 4.30 p.m. Dr. M. Gaster, " Indian 
Tales in .Jewish Literature.” 

WiDNiSDAT, November 12 . Electrical Engineers, 
Inetitutloii of, (South Midland Centre). 
The University, Edmund Street, 
, Birmingham. 7 p.m. Discussion on the 
New I.E.E. Wiring Regulations (Build- 
ings). 

Royal Academv, Buriington House. 
Piccadilly. W., 4 p.m. Dr. A. P. 

Laurie, "Early Methods of Oil Paint- 
ing.” 


University of London, University Col- 
lege, Gower Street, W.C., 5.30 p.m. 
Mr. I. 0. GrOndahl, " Nature Feeling 
in Norwegian TJterature.” (Lecture I.) 

5.30 p.m. Mr. G. F. Barwick, " The 


British Museum Library.” (I. The 
Reading Room.) 

At the School of Oriental Studies, 


Finsbury Scfuare. E.O.. 6 p.m. Rev. 
W. 8. Page, " Ballade of Eastern 
Bengal.” 

Public Health, Roval Institute of. 37. 
Ruasell Square, W.C., 4 p.m. Colonel 
Sir Leonard Rogers, " L^roey as an 
Imperial, Problem.” 

Thubsdat. NotBMBBB 13 .. Engineering Inspection, 
Institution of. at' the Rotal Society op 
. Abtb, John Street, ^dejohi. W.C.. 6.30 
p.m. Mr. A. P. Welch, ‘‘The Deve- 


lopment of Long and Short Wave 
Wireless Signalling.” 

Gilbert and Sullivan Society, at the 
Royal Socibty or Abtb, John Street. 
Adelphi. W.G.. 8 p.m. 

Aeronautical Society. 7.- Albemarle 
Street. W. Prof. L. Bairstow, " Skin 
Friction.” 

Royal Society, Burlington House, Piooa- 
cilUy. W.. 4.30 p.m. 

Textile Institute. 38, BloomsbaiT 
Square, W.C., 5.46 p.m. Mr. J. S. M. 
Ward. " Textile Fibres produced 
within the Empire.” 

Metals. Institute of, at the Royal School 
of Mines, South Kensington, S.W.. 7.30 
p.m. Prof. H. Turner, " The Oxida- 
tion of MetaK with special reference 
to Thin Films.” 

Geffrye Museum. Kingsland Road, E.. 

7.30 p.m. Mr. E. Gribble. " Mediaeval 
Woodwork.” 

Child Study Society, 90, Buckingham 
Palace Road, S.W., 6 pjn. Comman- 
dant Mary Allen, "Women Pcaice 
Work among Children.’* 

Royal Academy ef Arts, Burlington 
House, Piccadilly, W., 4 pm. Dr. A. 
P. T/aurie. " Modern Pigments : their 
Proper Selection and Use.” 

University of London, University ' Col- 
lege, Gower Street, W.O., 5.30 p.m. 
Dr. C. Pellixzi, " T^a dottrina sociale 
e Btorica di G. B. Vico.” (In Italian.) 
At King's College, Strand, W.C.. 5.15 
p.m. Mr. F. J. C. Hearnshaw. " Social 
and Political Ideas of some Great 
Thinkers of the Renaissance and Re- 
formation.” (Lecture IV.) " Nicolo 
Machiavelli.” 

5.30 p.m. Mr. E. Prestage. " Luis de 
Camoes; his Jjfe and Lnsiads.” 

5.30 p.m. Prince D. 8. Mirsky, "The 
Russian Novel from Turgenev to Chek- 
hov.” (Lecture VI.) 

At Bedford Collegia for Women, 
Regent’s Park, N.W., 5.15 p.m. Prof. 
W. Wilson, " Atomic Structure and 
Quanta.” 

’ Mechanical Engineers, Institution of 
(North-Western Section), Engineers* 
Club, Albert Square, Manchester, 7.15 
p.m. (Graduates’ meeting.) Mr. F. 
W.' L. Heathcote, " Involute Gearing.” 
Royal Historical Society, 22, Russell 
Soiiare. W.C., 5 p.m. Prof. P. Geyl, 
" William IV. of Orange and his 
English Marriage (1734—1761).” 

Friday, November 14 . . London Society, at the 
Royal Society of Arts. John Street, 
Adelphi, W.C., 5 p.m. Dr. B. Sunder- 
land, ” Old London’s Spas and Wells.” 
Central Asian Society, at the Royal 
United Service Institution, Whitehall, 
S.W., 5 p.m. 

Roval Academy of Arts, Burlington 
House, Piccadilly. W., 4 p.m. Dr. A. 
P. Laurie, " Painting Media : Oils, 
Varnishes and Tempera.” 

Astronomi .’al Society, Burlington House, 
Piccadilly, W., 6 p.m. 

Metals. Institute of Oocal Section), 
University College, Singleton Park. 
Swansea. Dr. W. R/w^enhain, " The 
Inner Structure of Alloys.” 

University of Ijondon, King’s College, 
Strand, W.O., 5.30 p.m. Dr. 0. 

Vocadlo, " Three Champions of Bohe- 
mian Reformation.** (Lecture IT.) . 

5.30 p.m. Prof. L. T. Hobhouse, 
" Scientifle Method.” 

Photographic Society. 35, Russell 
Square, W.O., 7 p.m. Mr. G. Avenall, 
" Round about Swanage.” 

Mechanical Engineers, Institution of 
(Yorkshire Branch), Philosophical 
Hall, Park Row, Leeds, 7.30 p.m. 
Eng. Vice-Admiral Sir George O. 
Goodwin, "The Trend of Develop- 
ment of Marine Propelling Machin- 
ery.” 

At Storey's Gate. Londou, S.W., 7 p.m. 
(Informal meeting.) Discussion on 
" Driving Belts and Ropes.” 
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NOTICES. PROCEEDINGS OF THE S^IeTY. 



NEXT WEEK. 

Wednesday, November, 19th, at 8 p.m. 
(Ordinary Meeting.) Llewelyn JL Atkin- 
son, M.T.E.E., Past -President of the 
Institution of Electrical Engineers, “ The 
Scientific Principles of Artificial Licubation.” 
Mr. Edward Brown, F.L.S., President 
of the International Association of Poultry 
Instructors and Investigators, will preside 


CHAIRMAN'S INAUGURAL ADDRESS. 


The Chaimuui’s Inaugural Address, whicJi 
had to bo postponed owing to the unavoid- 
able aljsence abroad of Senator© Cugliohno 
Marconi, G.C.V.O., LL.D., D.Sc., will bo 
delivered on Thursday, December 11th, at 
8 p.m. . 

The subject of the Address will b(^ 
announced later. 

The Swiney Prize and the medals awarded 
for papers read during the past session will 
be presented. 

Tea and coffee will bo served in the 
Library after the meeting. 


REPRINT OF CANTOR LECTURES. 


The Cantor Lectures on “ A Study of 
the Destructive Distillation of Coal,” by 
Edward Victor Evans, O.B.E., F.I.C., 
Chief Chemist and Products Manager, 
South Metropolitan Gas Company, have 
been reprinted from the Journal, and the 
pamphlet (price 2a,) can be obtained from 
the Secretary, Royal Society of Arts, John 
Street, Adelphi, W.C. 

A full list of the lectures which have been 
published separately and are still on sale 
can also be obtained on application. 


CANTOR LECTURES. 
RECENT PROGRESS IN THE WOOL 
INDUSTRIES. 

By Aldred F. Barker, M.Sc., 

Professor of Textile Industries. University of 
Leeds. 

Lecture 11. — Delivered lOth December, 1923* 

Having reviewed the recent progress 
made in the provision and utilisation of 
the raw materials of the wool industries, 
attention may now be directed towards 
recent progress in the processes of manu- 
facture. Before dealing with these in detail 
some attention must be given to the 
” standard of intelligence ” observable in 
the industry, for upon this much depends. 
It has been said that the practical man 
is the man who perpetuates the errors of 
his fornfathers ; ” and although there may 
be romo tiuth ir this there is more truth in* 
the saying that the successful man is 
the man who perpetuates the successes of 
his forefathers.” In fact, so true is the latter 
saying that there are still many engaged 
in the textile industries who stake every- 
thing upon immediate and direct personal 
experiences, handed on, say, from father 
to son, and who are almost incapable of 
profiting indirectly from the experiences of 
others. Within very restricted limits these 
men are usually successful ; and as industry 
in the past has been exorcised within such 
limits, this type of man in the past has been 
very successful. Hence we are continually 
coming across the successful biuiness man 
who started as the ” half -timer” or at some 
such lowly level, and, without schoolings 
has risen to the top. But capacities which 
would score success fifty years "ago are 
totally inadequate for success to-day : 
to-day the direct experiences of the lax^ 
controller of industry need the flash-li^t 
of science upon them to reveal tltoir 
potentialities. Further, the controller needs 
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training, in that logical and sequential 
reasoning which renders much more ex- 
tensive lines of control easily manageable ; 
and he also requires that immensely useful 
capacity of interpreting correctly and using 
to the greatest advantage, through his own 
experiences, the experiences of others, 
thus, perhaps, tenfolding his own inherent 
potentialities. To put the matter briefly, 
a different standard of intelligence is needed 
in the industry of to-day as compared with 
fifty years ago if progress is to be main- 
tained. Where could the manufacturer 
be found even twenty-five 3^ear;4 ago who 
could gain the faintest glimmering of such 
uses of nomography as those introduced 
into the University of Leeds by Dr. Brodet- 
sky ; or, what manufacturer would have 
considered for one moment such researches 
upon the evaporation of water from wool — 
in some cases a single wool fibre only being 
dealt with — as those recently conducted 
at Leeds by Messrs. E. A. Fisher and G. 
Barker ? But it is possibly true that the 
capacity for gaining the scientific outlook 
required to-day is in inverse proportion 
to the driving-force outlook of the past — 
this probably explaining why, for the time 
being, the British manufacturer is lagging 
behind his continental competitor — the 
Frenchman more particularly. But such 
institutions as the University of Leeds are 
oilt to change all this. Thus, while recognis- 
ing that the “ researcher ” — ^the specially 
gifted €uid well-trained man (or woman) — 
is to-day a necessity, it he« equally to be 
recognised that a high standard of 
intelligence throughout the industry 
is extraordinarily important. Industry 
ckivances in broad sweeps as well as by 
taking new directions. 

Perhaps before dealing with particular 
processes, the uses of the sciences — ^par- 
ticularly mathematics, physics and chemis- 
try — ^may briefly be referred to. Broadly these 
uses run upon two lines — (a) As aids to the 
better understanding of actual processes, 
and (6) as aids to the organisation and 
control of processes of manufacture. 

Many fa^ts observed in textile manu- 
facturing cannot be understood without 
scientific insight, but once understood are 
not only more surely held, but may form^ 
the basis for further advances. * 

Agam, any organisation other than the 
simplest cannot well be controlled without 
the use of mathematic^ in one form or 
another. If the slide nde, graphs and all 


systematic recording methods were 
eliminated, what possibilities of progress 
would there be to-day ? 

Of advances in processes which are being 
made to-day the following are noteworthy : — 

Worsted Drawing Processes, These are 
now being based on the movement, control 
during movement, and arrangement of the 
fibres, composing the worsted sliver. Thus, 
the slow building-up of direct experience 
is being speeded up by scientific insight. 

Twisting for (a) Fibre Control and (6) for 
Ma^ximum Strength, The effects of twist 
are being investigated and the results so 
far achieved are proving most useful. 
Defining twist by the exterior fibre aifgle 
formed wnth the length pf the thread, it is 
now possible to define within reasonable 
limits twists for fibre control and twists 
for maximum strength of yams. Frictional 
CO -efficients have yet to bo taken into 
account, but already marked advances 
have been made in scientific yam con- 
struction. 

In yam analysis the most useful recent 
discovery is the ease with which the twists 
in single yarns may be ascertained or 
defined by the accurate measurement of 
the expansion or contraction during un- 
twisting or twisting. A simple instrument, 
based on a tenfold multiplication of the 
expansion or contraction of a thread, 
recently designed in the University of Leeds, 
bids fair to revolutionise single -twist testing 
in the works. This work had not proceeded 
far, however, before certain problems arose 
which both for their definition and elucida- 
tion required the easy use of the calculus. 

Cloth Structures, If yam stmetures are 
being more scientifically investigated, much 
more are cloths being so treated. Every 
year the tendency to regard a fabric as 
a mass of balancing strains ’* is being 
emphasised, with the result that not only 
is the making of all the standard fabrics 
better understood, but ideas for new inter- 
lacings or “ strainings ” are continually 
coming up. Thus, fabric in which both 
warp and weft deviate from the straight 
line, in imitation of knitted effects, are 
now reculily produced. 

Finishing Processes : Not less interesting 
are the effects observed during the 

finishing ” operations. Examination of 
the wool-fibre by polarised light shows 
fibre -strains varying very considerably in 
the different wool-qualities. Thus, fibre, 
thread and interlacing or fabric strams 
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have to be dealt with by the finisher and 
play a most important part in producing, 
for example, the dull, crimped surface of 
the ** crape ” cloth as against the bri^t, 
smart surface of the satin ’* cloth. These 
strains in their various combinations are 
the basis of ** texture,** and when the 
French manufacturer successfully competes 
with the British manufacturer it is because 
he has taken the trouble to train himself 
so that he has that scientific insight which 
will enable him to control strains in his 
cloths to the very best advantage. 

This problem, however, is further com- 
plicated by the vagaries of fasiiion so far 
as women are concerned. So long as the 
present simple dress prevails British goods 
will hold their own, but if — ^to exaggerate 
for a moment — ^the crinoline were again 
to come into fashion, then a fabric about 
one -quarter the weight per area of the 
present fabric would be demanded, and as 
the French are much finer spinners than the 
British; a most serious blow to British trade 
would follow. This, perhaps, is the tendency 
most seriously to be apprehended and 
guarded against at the present moment by 
the introduction of more French drawing 
and mule and ring spinning into the British 
manufacturing districts. 

Mechanical Developments, The call for 
the same scientific insight is evident in 
dealing with the mechanical side of the 
industry as on the cloth structure side. 
Thus one engineer will design, say, a fancy 
lever for the back-rest of a loom, which 
looks nice, but does not act correctly ; 
while another engineer will first clearly 
visualise the problem and then make the 
lever to give the exact effect required. 
Slowly, but we hope surely, our textile 
engineers are realising the necessity for. 
sound theory as a basis for sound practice, 
and if it be still true that much spinning 
and weaving machinery in its design still 
leaves much to be desired, it is equcdly 
true that marked advances are being made. 

The Distbibution of the Wool Mahu- 
FAOTUBiNa Industry. 

The past, present and prospective dis- 
tribution of the wool industry forms a 
study of quite-out-of-the-5ommon interest. 
Recognising that weaving skill has come to 
us from the East*, it is not astonishing to 
find after careful study that before the 
coming of the spjmning-frazne and the 
power-loom, skiU in craftamanship increased. 


as one travelled eastward. Flanders and the 
Rhine Valley, for example, were markedly 
ahead of Britain in the production of the 
finest and best textures, with perhaps the 
one or two notable exceptions where we 
had learnt our lesson well from our political 
or religious refugee teacher. Thus up to 
the mechanical era the line of skill seems 
to have been pretty much the line of the 
eastward migration of man, in the inverse 
direction. 

With the coming of iron and coal, however, 
at least ** economic production ** centred in 
Britain and radiated outwards, naturally 
taking its chief line of development back 
along the line of migration alreeuly referred 
to. Whether this tendency will seriously 
reach so far as India, China and Japan 
remains to be seen. So far as the 
employment, of mechanical means is 
concerned, this is already happening, and it 
is already thinkable that these countries 
may ultimately direct their known manipu- 
lative skill along mechanical lines. 

But the most important migration of the 
mechanical industry is forward into America 
and to Australia. In view of the demands 
of the more recently settled countries for 
the simpler types of fabrics, this mechanical 
development was easily to be foreseen. 
Possibly an equally interesting development 
is that of one of the oldest of these countries — 
the United States of America — ^along the 
line of more complexity and greater subtlety 
in textile manufacturing. It is fair to say 
to-day that in both silk and wool America 
can achieve the possible — she can make the 
very best possible of either of these materials, 
although, of course, just like Europe, she 
does not always succeed in achieving this 
ideal. 

Granted then that perfection of production 
is equally open to all, save with reference 
to those natural conditions over which 
man has little or no control — conditions 
which also condition those subject to them — 
the question may be asked, ** What will be 
the distribution of the woql industry in 
the future ? ’* Perhaps more particularly 
from Britain*s point of view the question 
may be asked, ‘‘ Are the agricultural tracts 
of the world going to manuffteture for 
themselves, and are the specialised manu- 
factured products of Britain going to be 
a drug upon the world’s markets ? ” This 
latter question, and indirectly the former 
question, is perhaps best answered by 
graphing (see Fig. II) the production of 
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the necessaries of life — food, shelter, clothing 
— and the interchange of certain of these 
necessaries on the lines of specialised pro- 
duction ; t.e., suppose in this case that 
Britain, man for man, can naturally produce 
twice as much clothing as, say, Australia, 
and, conversely, Australia, man for man, 
can produce twice as much food. Then it is 
obvious that anything that stands in the 
way of free interchange is good for neither 
country. But suppose that one country, 
say, Australia, does pass legislation which 
stands in the way of free interchange, then 
what happens to (a) herself and (b) Britain ? 
Before adjustment takes place Australia 
will be producing too much food and Britain 

DISTRIBUTION 


seem as though legislation was actuallfF 
desirable in the case of newly developed 
countries to “ try out ” if they have the 
capacity for economic production. If this 
be admitted then no better case can be 
cited than that of Australia attempting to 
manufacture her own wool into cloth' — 
wool which otherwise must be shipped to 
Europe for manufacturing and then be 
re -shipped back to Australia as cloth. 
It is furthermore arguable that a coimtry 
should try to legislate with the object of 
employing its citizens in congenial occupa- 
tions, and it is thinkable that among the 
many migrants to Australia there will be 
some who best respond to the manufactilring 
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too much clothing. This would seem to be 
pretty much the state of things at the present 
moment. The adjustment will naturally be 
for Britain to turn some of her skilled 
producers of clothing into unskilled pro- 
ducers of com, and for Australia to turn 
some of her skilled producers of com into 
less productive producers of clothing — ^to 
the disadvantage of both nations, unless 
one of the nations is free to dieal with other 
nations. Tl^is, of course, is the position 
occupied by Bnj^in ; 89 that it would seem 
that Britain’s free trade policy cannot 
be wns^g for her. On the other hand, it does 


life. But, perhaps, the question may then 
be asked — Would these not find their 
particular vocation without legislation T 
Possibly they would, but them does at 
least appear to be some excuse for legislation 
such as that at. present being enacted by 
Australia. 

The graphical'method of investigating these 
important problems, here shown very briefly 
in Fig. VI, is well worth applying much 
more extensively, leading to clear vision 
with reference to . such matters as the 
prospective r^-distributiop of the textile 
industry the world over. 
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In Fig. VI the basis is the production 
of shelter, food and clothing with reference 
to a manufacturing and comparatively non- 
food-producing country (Britain) and a 
food -producing and comparatively non- 
manufacturing country (Australia). 

In I the distribution prior to specialisation 
of production is illustrated; each country 
by the work of its whole population is 
able to support itself with the bare necessaries 
of life. 

In II Britain is shewn to be producing 
no food, but one -third of its population is 
producing double the clothing required. 
This it is exchanging for food with 
Australia, which is producing no clothing, 
but one -third of its population is producing 
double the food required. In this case there 
is no increase in the ** standard of living,’* 
but one -third of the population is freed 
to develop the Arts of Life (or may be 
regarded as unemployed), or the whole 
population need only work two -thirds of 
its time, thus gaining some leisure. 

In III the effects of a tariff totally 
suppressing exchange of goods is shewn 
along with the prospective advantages of 
specialised production. In this fiase both 
Britain and Australia are supposed to have 
doubled the food and clothing production, 
and as a consequence there is no advantage 
to either to exchange — ^in fact, it is probable 
that this condition would of itself, without 
a tariff, have resulted in little or no inter- 
change of commodities. It will be noticed 
that the whole population in each country 
is fully employed — ^there being no free time 
and no leisured class — ^but both are better 
fed and bettor clothed than under I, 

la IV irregularly developed specialised 
production is illustrated with any mutually 
advantageous levelling up totally suppressed 
by tariff. Britain is shewn as just housing 
herself, producing no food, but producing 
much more clothing than she requires 
(or can afford to wear), while Australia 
is producing four times as much food as she 
requires and twice as much clothing as is 
absolutely necessary. Thus Britain will be 
{Starving and over-clothed while Australia 
will be wallowing in food and well clothed. 
If these circumstances actually prevailed, 
Britain would, of course, be famine stricken 
and Australia would either freely send to 
her relief her surplus food, or, perhaps 
better still, remove Britain’s population 
to Australia until the condition shown in I 
prevailed in Britain. This sort of adjustment 


undoubt^ly does go oh, but the fact that 
Britain is not yet producing food under the 
conditions shewn in I is suggestive. 

But the question may now be asked. 
Will there not be over-production of clothing 
in Great Britain and food in Australia, 
and will not this naturally adjust itself 
by some of Britain’s population going on to 
the land and producing food, and some of 
Australia’s population leaving the land and 
becoming an army of unemployed 7 

One other use of this graphical method 
may be noted. In III, for instance, the 
results of developed specialised production 
may be regarded as capital. Thus, under I 
there would be no capital but simply pro- 
duction and consumption from hand to 
mouth. This method of graphing is only 
partially and simply developed here, im- 
provements and extended uses naturally 
suggesting themselves ; but it is possible 
that by this means clear vision leading 
to right action may be obtained where 
heretofore anything but clear vision, with 
its consequent indecisive and wavering 
action, has been all too much in evidence. 

With the “ new order of intelligence ” 
which we see gradually taking charge of 
our industrial activities, we may well believe 
that in the future industry will more and 
more gravitate into the hands of the super- 
efficient people, and the man who to-day 
may boast that he can purchase for £5 all 
the technical skill needed, to-morrow will 
either have to recognise the breaking of 
science and scientific methods into industry, 
and thankfully accept the proffered 
assistance, or gradually submit to being 
beaten in the world’s markets — apparently 
by economic conditions, but actually by the 
efficiency of others being matched against 
his comparative inefficiency. And it is not 
the individual expert only we require, 
but the intelligent rank and file, the level of 
intelligence of which appears to determine 
the level of intelligence of the controller and ' 
expert. 


CORRESPONDENCE. 


REPORT ON THE SOCIETY’S 
EXAMINATIONS. 

Will you allow me to call the attention of 
readers of the Journal to some remarks of the 
Examiners in this excellent and useful Report, s.p., 
■'The want of intelligenoe on the part of the 
candidates in reading the questions,” eto. (page 
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824), “ the deficiency in common sense,” the laige 
number of failures in Arithmetic (Fbge 822), 
** elementary mistakes in spelling,” the bad 
spelling of typists (page 823). 

In this way the Examiners are continually 
emjdiasising the unsatisfactory state of elementary 
education in this country. The cause is not 
difficult to discover. 

The teacher’s time is wholly occupied in explaining 
away our illogical print, wldle he is endeavouring, 
contrary to natural physiologioal laws, to make the 
child do something with his hand and his eyes, 
contradicting that which he does with his mouth 
and ears. CSiildren are bom with common sense, 
but this is iestroyed in early years by a so-called 
education, which costs this nation £18,000,000 a 
year. 

If the habit of reading out hud the results of 
an arithmetical calculation were adopted in school, 
the absurdity of ** One thousand, one hundred and 
thirty one million, six hundred and forty two 
thousand, one hundred and fifty nine pounds, 
twelve shillings and eight pence/* as the cost of 
a gravelled garden path, would have been dis- 
covered by the student himself, but neither pro- 
nunciation, nor reading aloud is taught, nor can 
be taught without a logical notation, such as is 
used in . music, chemistry, mathematics and all 
other sciences. 

Oral Examinations (page 827). 

A logical International Notation for aU Speech 
Sounds would enable any student to read all 
languages at sight and to write down in a rational 
shorthand anything that the examiners dictate, 
exactly as he hears it, after which he can transcribe 
it into the ordinary printed form of the language 
used. Ordinary dictation is merely a temptation 
to the student to imprint upon his brain false 
visual impressions, in the vain hope that they may 
be erased by future impressions or corrections. 

Unless the printer can be induced to bring his 
art up to date, and to write down what we say, and 
what we mean, there is no hope of any improvement 
in education, or any advance in civilisation. 
Professor Daniel Jones promises us new letters 
in three hundred years, but three hundred days is 
quite sufficient for the printer to adopt a simple 
international notation by means of which he can 
send the English language along with the commercial 
traveller wherever we wish to sell English manu- 
factures. 

A. DEANE BUTCHER, 


NOTES ON BOOKS 
Embboidbbbd akd Lacbd Lbatheb, By Ann 

Macbeth. London : Methuen A Co., Ltd. 

3}. net. 

Leather is a very attractive material to work 
with, and nnmberieis artides of use and beauty 
may be made out ol it in one’s spare time ; but in 
spite of these points' in its fovour few women 
take up leatherwoxk compared with the many who 
spend theirdeisttre on, say, embioide^ or knitting. 


This is possibly because th^ are soared of it ; the 
tools are unfamiliar, and they do not know how 
or where to start. It is for such as these that Bfiss 
Macbeth’s handbook is devised. The • essential 
tools are not numerous and are easily mastered, 
and the beginner will be surprised to learn with 
how slender an equipment work of quite a present- 
able kind may be turned out. Such things as hats, 
waistcoats, bags, blotters, gloves, etc., may be 
produced by any one who will follow the instructions 
given in this look. 

It is hardly necessary in this Journal to labour the 
advantages of any handcraft. The person who 
has designed and executed a piece of work, however 
simple, has experienced something of the joy of an 
artist and has also rendered himself more capable 
of appreciating the beauties of other peopleM 
work. It is to be hoped that those who read Miss 
Macbeth’s book will not be content to follow her 
instructions, but will be tempted, as she hopes they 
may be, to originate patterns for themselves. There 
is something in the very nature of leather which 
seems to stimulate invention ; the material itself 
is delightful to handle ; the colours are soft and 
harmonious, and the most pleasing results may be 
obtained by the most simple means. Wo earnestly 
hope that this handbook may lead to the craft 
being taken up much, more widely than it is at 
present in such places as Women’s Institutes, 
Girls’ Clubs, and Continuation Schools. 


MEETINGS OF OTHER SOCIETIES 
DURING THE ENSUING WEEK. 

Monday, Novehbbr 17. .. Cold Storage and Ice 
Association, at the Royal Hociett or 
Arts, John Street, Ade'iphi, W.C., 5.30 
p.m. 

Arts, Royal Academy of. Burlington 
Hoase, Piccadilly, W., 4 p.iii. Dr. A. 
P. Laurie, “ Methods of Wall Paint- 
ing.” 

Chemical Industry, Society of. Joint 
Meeting with the Institution of Rub- 
ber Industry, at the Engineers’ Club, 
Coventry Street, W., 8 p.m. Dr. A. 
Van Roseem and Mr. B. D. Porritt. 

Latex : its Chemistry and the Devel- 
opment of its Industrial Applica- 
tions.” 

Geographical Society, 135, New Bond 
Street, W., 8.30 p.m. Mr. M. W. 
Uilton-Simpson, ” The Peoples of the 
Aures Massif.’^ 

Textile Institute, at the Clothworkers 
Hall, 41, Mincing Lane, E.C., 5.45 p.m. 
Mr. H. B. Heylin, ” Principles of Con- 
struction of Fabrics for particular 
purposes.” 

Faraday Society, at the Chemical Society, 
Burlington Hous^ Piccadilly, W., 
8 p.m. 1, Messrs. R W. E. B. Harman 
and F. P. Worley, “The Hydrolysis of 
Alkali Chranides in Aqueous Solution.* 
2, Dr. A. P. Laurie, “Note on the Ex- 

^ melon of Water while Freezing." 3, 
r. S. S. Joshi, “The Viscosity of Be- 
vereible Emulsions.” 4 (a). Mr. D. B. 
MacLeod, **On the Viscosities of 
IJqnlds at their Boiling PoiRts." (b), 
Mr. D. B. MacLeod, “The Kinetie 
Theory of Evaporation.** 6, Messrs. 
J. T. Howarth and F. P. Burt. '*New 
Design for Apparatus to Measure the 
Coefficient of Deviation from Boyle's 
Law, and the Determination of this 
Coefficient for Acetylene.” 
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Electrical Engrineers, Institution of. 
(Mersey and North Wales Centre). The 
University. Liverpool. 7 p.m. Messrs. 
J. D. Cockroft. R. T. Coe. J. A. 
Tyacke and Prof. M. Walker. ** An 
Electric Uarmonic Method of Analy- 
sis.” 

British Architects. Royal Institute of. 
9, Conduit Street. W.. 8 p.m. Mr. H. 
Bagenal. V Planning: for Good Acous- 
tics.” 

Mechanical Enffineers. Institution of. 
(Graduates’ Section). Storey’s Gate. 
B.W.. 7 p.m. Mr. L. Peudred, ” The 
Production of a Modern Technical 
Journal.” 

University of London. Kind’s Colleae. 
Strand, W.C., 6.30 p.m. Dr. R. W. 
Seton-Watson. ” Austria Hungary. 
1867-1918.” (Lecture VII.) 

People’s Leainie of Health, at the Medi- 
cal Society. 11, Chandos Street. W.. o 
p.m. Sir Robert Armstronir-Jones, 
’’Fatlipie and Sleep.” 

East India Association^ Caxton Hall, 
Westminster, S.W., 3.30 p.m. Major- 
General Sir Gerald Giflard. ’* Some 
Aspects of the Future of Medicine in 
India.” 

Tuibdat. Novembbr 18 .. Statistical Society, at the 
Royal Society of Arts, Jdhii Street, 
Strand, W.C., 6.15 p.m. Mr. G. U. 
Yule. President's Address: “The Growth 
of Population and the Factors which 
Control it.” 

Illuminating Engineers’ Society, at the 
Royal Society of Arts. John Street. 
Strand, W.C., 8 p.m. Opening meet- 
ing of the session. 

Civil Eng^neerii, Institution of. Great 
George Street, S.W., 6 p.m. Mr. W. J. 
Hadfield. “ Notes on Modern Practice 
in Road Making.” 

Botanic Society. Inner Circle, Regent’s 
Park, N.W. Prof. Bickerton. “The 
Forces of Nature.” 

Marine Engineers. Institute of. 85, The 
Minories, £.. 6.30 p.m. Mr. J. 

McGovern, “ The Influence of Internal 
Combustion Engines on the Design of 
Merchant Ships.” 

Anthropological Institute at the London 
School of Economics, j^ughton Street, 
W.C.. 8.15 p.m. Capt. M. W. Hilton- 
Simpson and Mr. J. A. Haessler, 
“ Native Life in the Algerian Hills 
illustrated by the Ciuema/’ 

Photographic Society, 35, Ruesell Square, 
W.C., 7 p.m. Meeting of the Scientific 
and Industrial Group. 

Arts, Royal Academy of. Burlington 
House, Piccadilly. W., 4 p.m. Dr. A. 
P. Laurie, “ The Theory of Colour and 
its Application to Painting.” 

Electrical Engineers, Institution of. 
(East Midland Sub-Centre), The Col- 
lege, Loughborough, 6.45 p.m. Mr. W. 
Lawsoni “ General and Technical 
Ideas from the Experience of a Meter 
Engineer.” 

University of London, King’s College. 
Strand, W.C.. 6.30 p.m. Sir Bernard 
Pares. ” Contemporary Russia from 
1861.” (Lecture VII.) 

5.30 p.m. Miss Hilda D. Oakley, “ The 
Philosophy of the Absolute in Eng- 
lish Thought.” (Lecture I.) 

Sanitary* Inetitu^ 90, Buckingham 
Palace Road, S.W., 6 p.m. Mise J. N. 
B. Paterson “ The Economic Value of 
the Healthy Infant and the New Zea- 
land Welfare Work of the State.” 

Wbiwisoat. Novruber 19 .. United Sehvlce Insti- 
tution« Whitehall, 3 p.m. Colonel J. 
F. C. Fuller. “ Progress in the 
Meohanicalisation of Modem Armies.” 

Meteorological Society, 49, Cromwell 
Road. S.W., 6 p.m. 

Geological Society, Burlington House, 
Piccadilly. W.. 5.30 p.m. 

Microscopical Society. 20. Hanover 
Square, W.. 8 p.m. 1. Mr. G. R. de 
Beer, ” Comparative Histology and 
Cytology of the Pituitary Body. 8. 


Miss J. Latter, “ Pollen Development 
in. Lathyrus.” 3. Dr. W. N. F. Wood- 
land. “ Some Remarkable Caryophy- 
lloeids from Silnroid Fishes of the 
Sudan.” 

Constructive Birth Control. Society for. 
Essex Hall, Eeeex Street. Strand, 
W.C., 8 p.m. Dr. 0. W. Saleeby, 

“ Heredity and Degeneracy — Some New 
Discoveries.” 

Arts, Royal Academy of. Burlington 
House, Piccadilly, W;., 4 p.m. Dr. A. 
P. Laurie. “ Some English Cathedrals 
and Stone Decay.” 

University of London, King’s College. 
Strand. W.C., 6.30 p.m. Prof. B. O. £. 
Ekwail, “ English Place Names.” (Lec- 
ture I.) 

Civil Jplngineers, Institution of. Great 
George Street, S.W. 6 p.m. (Students’ 
Meeting.) Address by Mr. P. W. 
Thomas. 

Thursday. November 20 .. Women House Property 
Managers. Association of, at the 
Royal Society of Arts, John Street, 
Strand, W.C., 5 p.m. 

Royal Society. Burlington House. Picca- 
dilly, W., 4 p.m. General Meeting to 
consider Annual Report of Council. 

(Biemical Society, Burlington House, 
Piccadilly, W., 8 p.m. 

Linnean Society, Burlington House, 
Piccadilly, 5 p.m. 

Antiquaries, Society of, Burlington 
House, Piccadilly. W.. 8.30 p.m. 

Mechanical Engineers, Institution of,* 
(Midland Sectiom), Queen’s Hotel. Bir- 
mingham. 7.30 p.m. Mr. F. W. 
Suflield, ” The Design of an Up-to-date 
Factcry.” 

(North-Western Section), at the En- 
gineers’ Club, Manchester,’ 7 p.m. 
Messrs. W. S. Burge and P. J. Chit- 
tenden> “ Reducing or Pass-out Tur- 
bines.” 


Mining and Metallurgy. Institution of, 
at the Geological Society, Burlington 
House, Piccadilly, W., 5.30 p.m. 

Ijondon County Council, Gellrye Museum, 
Kiiigsland Road., E., 7.30 p.m. Mr. L. 
A. Shuffrey, “ The English Fireplace.” 

Electrical Engineers, Institution of. 
Savoy Place, Victoria Embankment, 
W.C., 6 p.m. Mr. G. Rogers, “ Auto- 
matic and Semi-Automatic Mercury- 
Vapour Rectifier Substations.” 

University of London., King’s College, 
Strand, W.C.. 5.15 p.m. Dr. A. W. 
Reed, “ Social and Political Ideas of 
some Great Thinkers of the Renais- 
sance and Reformation.” (Lecture V). 


“ Sir Thomas Moore.” 

5.30 p.m. Beftor O. V. Salomdn, 


“ Peru, Old and New.” (Lecture I.) 
5.30 p.m. Prince D. S. Mirsky. “ The 
Russian Novel from Turgenev to 


Chekhov.” (Lecture VII.) ^ 

At the Bedford College for Women, 
Rent’s I^rk, N.W., 5.15 p.m. Lec- 
ture by Dr. J. S. Eakins. 

Friday, November 21 .. Central Asian Society, at 
the Royal United Service Institutipn, 
Whitehall, 8.W., 6 p.m. Lord Thdm- 
eon, “My Impressions of a Tour in 


Metala, Institute of (Sheffield Sec- 
tion), 198, West Street, Sheffield, <.3^- 
p.m. Mr. A. Marks,' “ Non-Ferrous 


Metals in the Foundry.” , ^ 
Photographic Society, 35, Russell Square, 
W.O., 7 p.m. Meeting of Pictorial 
Group. 

Mecbanloal Engineers. Institution of. 
Storoy’s Gate, Westminster. S.W.r 6 
p.m. Repo^ of Research Committee 
on “ Marine Oil-Engine Trials.” 
University' of London^ Xing’s College, 
Strand, W.C., 6.30 p.m. Dr. O. 

Vooadlo, ” Three Chanroions of Bohe- 
mian Reformation.” (Lecture III.) 
6.30 p.m. Prof. £. G. Obber, ” Scienti- 
fic Method.” 

Shakespeare AseooiaUon, Xing’s College, 
Strand* W.C., 8.80 p.in. Dr. 0. SlsBon. 
” Shakespeare in the Bombay Bataar.*’ 
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The Council acknowledge, with thanks to the Proprietors, the receipt of the following Transactions^ 

of Societies and other Periodicals : — 


TRANSACTIONS, etc. 

African Society, Journal. 

American Academy of Arts and Sciences, Proceed- 
ings. 

American Chemical Society, Journal. 

American Institute of Electrical Engineers, Trans- 
actions. 

American Leather Chemists’ Association, Journal. 

American Philosophical Society, Proceedings and 
Transactions. 

Architectural Association, Journal. 

Auctioneers’ and Estate Agents’ Institute, Journal. 

Australasian Association for the Advancement of 
Science, Report. 

Bath and West of England Society, Journal. 

British Cold Storage and Ice Association, Proceed- 
ings. 

British Dental Association, Journal. 

Canada, Royal Society, Proceedings and Trans- 
actions. 

Central Chamber of Agriculture, Journal. 

Chartered Institute of Patent Agents, Trans- 
actions. 

Chemical Society, Journal. 

Chicago, Field Museum of Natural History, Publica- 
tions. 

Cleveland Institution of Engineers, Proceedings. 

Commonwealth Institute of Science and Industry, 
Bulletin. 

East India Association, Journal. 

Farmers’ dub. Journal. 

Franklin Institute, Journal. 

Geneva, Soci6t6 des Arts, La Revue Polyteohnique. 

Geological Society, Quarterly Journal. 

Geologists’ Association, Proceedings. 

Glasgow, Royal Philosophical Society, Proceedingpi. 

Imperial Arts League, Journal. 

Imperial Institute, Bulletin. 

India, Geological Survey, Memoirs and Palmonto- 
logia Indies. ^ 

Indian Meteoiol^ofd Department, Monthly 
Weather Review,' 

Inititute of Bankers, Journal. 

Institute of* Brewing, JoumaL 


Institute of British Carriage and Automobile 
Manufacturers, Journal. 

Institute of Chemistry, Journal and Proceedings. 

Institute of Metals, Journal. 

Institute of Sanitary Engineers, Journal. 

Institute of Transport, Journal. 

Institution of Automobile Engineers, Proceed- 
ings. 

Institution of Civil Engineers, Minutes of Pro- 
ceedings. 

Institution of Civil Engineers of Ireland, Trans- 
actions. 

Institution of Electrical Engineers, Journal. 

Institution of Engineers and Shipbuilders in 
Scotland, Transactions. 

Institution of Gas Engineers, Transactions. 

Institution of Mechanical Engineers, Journal . and 
Proceedings. 

Institution of Mining and Metallurgy, Trans- 
actions. 

Institution of Municipal and County Engineers, 
Journal. 

Institution of Naval Architects, Transactions. 

Institution of Petroleum Technologists, Journal. 

Iron and Steel Institute, Journal. 

Japan Society, Transactions and Proceedings. 

Johannesburg, Chemical Metallurgical and Mining 
Society, Journal. 

Junior Institution of Engineers, Record of Trans- 
actions. 

Kyoto, Imperial University, Memoirs of the College 
of Science. 

Linnean Society, Journal. 

Liverpool, Engineering Society, Transactions. 

London Society, Journal. 

Lyons, Socidt6 d’ Agriculture, Sciences et Industrie, 
Annales. 

Manchester' Literary and Philosophical Society, 
Memoirs and Proceedings. 

, Municipal School of Technology, 

Journal. 

^Textile Institute, Journal. 

Michigan Academy of Science, Reports. 

Milan, Associazione Elettroteonica Italiana, Atti. 

National Physical Laboratory, Collected Researches. 
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New South Wales, Royal Society, Journal and 
Proceedings. 

New York Academy of Sciences, Annals and 
Memoirs. 

New Zealand Board of Science and Art, Journal. 

North-East Coast Institution of Engineers and 
Shipbuilders, Transactions. 

Norwich, Operative Brewers’ Guild, Journal. 

Nova Scotian Institute of Science, Transactions. 

Paris, Soci6t6 d’ Encouragement pour I’lndustrie 
Nationale, Bulletin. 

, Soci4t6 de G6ographie Commerciale, Revue. 

, Soci4t4 des Ing4nieurs Civils, M^moires. 

, Soci6t6 Internationale des Electriciens, 

Bulletin. 

, Soci4t6 Nationale d’Acclimatation de France, 

Bulletin. 

Patent Office, Abridgments of Specifications. 

Pennsylvania (Western), Engineers’ Society of. 
Proceedings. 

Philadelphia, Academy of Natural Sciences, Pro- 
ceedings. 

Physical Society, Proceedings. 

Quekett Microscopical Club, Journal. 

Royal Aeronautical Society, Journal. 

Royal Agricultural Society, Journal. 

Royal Asiatic Society, Journal. 

Royal Astronomical Society, Memoirs. 

Royal Canadian Institute, Transactions. 

Royal Cornwall Pol 3 rtechnic Society, Annual Report. 

Royal Dublin Society, Proceedings and Trans- 
actions 

Royal Horticultural Society, Journal. 

Royal Institute of British Architects, Journal. 

Royal Institution of Great Britain, Proceedings. 

Royal Irish Academy, Transactions and Proceed- 
ings. 

Royal Meteorological Society, Quarterly Journal 
and Record. 

Royal National Life-boat Institution, ** The life- 
boat ” and Annual Report. 

Royal Sanitary Institute, Journal. 

Royal Society, Philosophical Transactions and 
Proceedings. 

Royal Society of Edinburgh, Transactions and 
Proceedings. 

Royal Statistical Society, Journal. 

Royal United Service Institution, Journal. 

Smithsonian Institution, Report and Publications. 

Society .of Antiquaries, Arehasologia and Journal. 

Society of Chemical Industry, Journal. 

Society of Dyers and Colourists, Journal. 

Society of Engineers, Transactions. 

South African Association for the Advancement of 
Science, Report. 

^outh Wales Institute of Engineers, Proceedings. 

Tokyo, Imperial University, Journal of the College 
of Science. 

Tramways and Light Railways Asssociation, 
Journal. 

United States Depaftment of Commerce, Reports. 

Victoria Institute, Journal of the Transactions. 

Washington National Acadepiy of Sciences, Pro- 
ceedings. 

Wisconsin Academy of Sciences, Txansaotions. 


JOURNALS. 

Weekly, 

Amateur Mechanic. 

Amateur Photographer. 

American Machinist. 

Architect. 

Architecture. 

Board of Trade Journal. 

Bradstreet’s. 

British Journal of Photography. 

Builder. 

Building News. 

Cabinet Maker. 

Chemical News. 

Chemist and Druggist. 

Colliery Guardian. 

Contract Journal. 

Contractors’ Record. 

Electrical Review. 

Electricity. 

Engineer. 

Engineering. 

English Mechanic. 

Gardeners’ Chronicle. 

Gas Journal. 

Greater New York. 

Grocer. 

Indian Engineering. 

Iron and Coal Trades Review. 

Journal of Agricultural Research [(Washinj^on). 
Lancet. 

Ijeather. 

London (bounty Council^Gazette. 

London Teacher. 

Machinery. 

Machinery Market^ 

Mechanical Boy. 

Mechanical World. 

Mining Journal. 

Model Engineer and Electrician. 

Motor Transport. 

Municipal Engineering. 

Musical Standard. 

Nature. 

Near East. 

Notes and Queries. 

Paper Trade Review. 

Pharmaceutical Journal. 

Pitman’s Journal. 

Produce Markets’ Review, 

Public Opinion. 

Pulp and Paper Magazine of Canada. 

Saturday Review. 

Scientific American. 

Shipping World. 

Spectator. 

Teachers’ World. 

Textile Mercury. 

Timber News. 

Fortnightly, 

Dyer and Chlico Printer. 

Finance Chronicle. 

Jeweller and Metalworker. 
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L*Age de Fer. 

Penk OoYemnieiit Gazette. 

Revue du Travail. 

Revue G6n4iale des Sciences. 

West India Committee Circular. 

Monthly. 

Acetylene and Welding Journal. 

Analyst. 

Automobile Engineer. 

Bookseller. 

Brewers* Journal. 

British Builder. 

British Engineers* Export Journal. 

British Trad^ Journal. 

Bulletin Technique du Bureau Veritas. 

Cassier*s Industrial Management. 

Chamber of Commerce Journal. 

Chimie A Industrie. 

Cold Storage. 

Co-partnership. 

Cotton (Atlanta). 

Decorator. 

Empire Production. 

Engineering and Boiler House Review. 

Engineering Journal (Canada). 

Engineering Production. 

Engineers and Engineering (Philadelphia). 

Export World. 

' Gas and Oil Power. 

Gas Engineer. 

Geographical Journal. 

Geographical Review (New York). 

Giomale del Genio Civile (Rome). 

Glass. 

Horological Journal. 

Ice and Cold Storage. 

Illuminating Engineer. 

Indian Textile Journal. 

Industrial India. 

International Sugar Journal. 

Journal of the Department of Agriculture (Pretoria). 
Journal of the Ministry of Agriculture. 

Kew Bulletin. 

Leather Trades* Review. 

Locomotive. 

Master 'Builder. 

Meteorological Magazine. 

Miller. 

Mining Electrical Engineer. 


Mining Blagazine. 

Moniteur Scientifiique. 

Musical Times. 

M 3 rsore Economic Journal. 

Oil Engineering and Finance. 

Paper Makers* Monthly Journal. 
Photographic Journal. 

Popidar Radio (New York). 

Popular Science (New York). 

Pottery Gazette. 

Propri4t6 Industrielle (Berne). 

Science Abstracts. 

Scottish Geographical Magazine. 

Secretary. 

Smith*s Dock Monthly. 

South African Engineering. 

South African Journal of Industries. 

State Technology. 

Steamship. 

Studio. 

Textile Manufacturer. 

Textile Recorder. 

Tropical Agriculture. 

United Empire. 

Watchmaker. Jeweller, and Silversmith. 
Water and Water Engineering. 

Welfare Work. 

Quaritfly. 

Agricultural Journal of India. 

Asiatic Review. 

Edinburgh Review. 

Fuel Economy Review. 

Industrial Gases. 

Quarterly Review. 

NEWSPAPERS. 

African World. 

Canadian Gazette. 

Ceylon Observer (Overland Edition). 
China Express and Telegraph. 

Daily Argosy (Demerara). 

Englishman (Calcutta). 

Home and Colonial l^il. 

Le Lloyd Francais. 

London Commercial ^cord. 

Madras Weekly Mail. 

Pioneer Mail (Allahabad). 

South Africa. 

Times of India (Overland Weekly Edition). 
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A 

A-Ababrdton, B., dite., death-watch beetle In timber 
roofs, 269; dUe., new usee for rubber, 286; disc., 
vocational tests, 300; ditc., recollections of some 
notable scientific men, 580. 

Abaca, production of in the Philippines, 766 
Abbott, P., disc., vocational, tests, 300 
Agius, Edward Tancred, oMtuorp, 803 
Agricultural industry, Portuguese, 682 

^research and forestry in the French zone of 

Morocco, 783 

Airlie, Earl of, chair, Empire settlement, 188, 146 
Albert medal, aes “ Medals." 

Aloes, cultivation of in Barbados, 16 
Alward, G. L., disc., the fishing industry, 805 
Amazon Valley and its development, paper by George 
Macaulay Booth, 505 
American settlers in Canada, 190 
Ami, Dr. Henry M., disc., mineral wealth of the pre- 
Cambrian in Canada, 686 

Ancient monuments and historic buildings, preservation 
of, paper by Sir Frank Baines, 120 
Apiculture in Chile. 807 

Appleyard, Bollo, disc., recollections of some notable 
scientific men, 580 

Arabs in art and literature, paper by Mrs. Arthur McGrath 
(Bosita Forbes), 649 

Armstrong, Prof. H. E., F.B.S., disc., commercial future 
of the backward races, 253 ; disc., chemical research 
in India, 488 

Arsenic deposits in Chile, 648 

Art committees, advisory, for cities, towns and rural areas, 
870 

— of Pal empire in Bengal, paper by J. C. French, 607 
Askwith, Lord, chairman’s address (exliibitions), 2 ; 
chair, the West Indies, 60, 68; chair, Mann Juvenile 
Lecture, 157; disc.. Empire settlement, 150; disc., 
cinematography in natural colours, 217; chair, the 
earthquake in Japan, 224 ; disc., commercial future of 
the backward races, 250 ; chair, war cemeteries, 844, 
354 ; chair, London traffic, 423, 439 ; disc., the mandate 
system and the Biltish mandates, 550 ; annual meeting, 
667 ; chair, the Arabs in art and literature, 649, 664 
Asphalt in Cuba, 606 

Aspinall, Algernon B., letter, the West Indies, 70 


B 

Backward races, the commercial future of, paper by 
F. W. Walker. 239 
Bacon-curing pig, 285 

, Dumfries and Galloway. 804 

Baines, Sir Frank, paper, preservation of andent monu- 
ments and historic buildings, 120 ; disc., death-watch 
beetle in timber roofs, 266 ; silver medal awarded for 
his paper, 564 

* Baker, T. Thome, disc., amateur cinematography, 80; 
paper, photography in sdence, industry and medieine, 
495 ; silver medal awarded for his paper, 565 
Banks, Chinese, in Hong Kong, 562 

co-operative, in India, paper by Otto Itothfdd, 878 

Bannerman, Lieut.-Colond D’Aroy G., disc., manufaotore 
of salt in India, 418 • 

Barker, Prof. Aldred F., Cantor Zeeiuree, recent progress 
in the wool industries, 861, 878 
Barnard, Captain, disc., wirdesa, navigation, 680 
Barrow, General Sir Edmund, ehair, Indian ordnance 
factories and Indian industries, 176,185,187 
Bartmm, 0. 0., disc., the free pendulum, 468 


Bassom, Chief Constable Arthur, disc., London traffio, 
489 ; disc., Victoria Dock district and its roads, 478 
Bayley, Sir Charles Stuart, chair, the archives of the 
Honourable East India Company, 105, 113; disc., 
art of the Pal empire, 706 

B^don, Miss, disc., sun, sea and open-air treatment of 
disease, 88 

Beam system of wireless telegraphy, results obtained from, 
paper by Senatore G. Marooni. 607 
Bearsted, I/jrd, chair. Empire oil : progress of Sarawak, 
308, 316 

Beet sugar and fruit growing industries of Slovakia, 606 
Bellby, Sir George T., obituary, 706 
Belgian Congo, recent developments in the, paper by 
Louis Franck, 711 

Bennett, Sir Thomas J., disc., commercial future of the 
backward races, 252 ; annual meeting, 668 
Blnyon, Major B., disc., wireless navigation, 527 ; disc., 
the t^m system of wireless telegraphy, 619 
Binyon, Dr. Lauience, disc., art of the Pal empire, 704 
Blair, Sir Robert, cAair, use of vocational tests, 291, 298 
Blandy, Colonel Lyster F., disc., wireless navigation, 627 
Bois, Sir Stanley, cAair, new uses for rubber, 275, 284 
Bone, Prof. W. A., F.B.S., disc., chemical research in 
India, 489 

Books, Notes on 

Anstey, Lavinia Mary, Index to I ndian AMbtuofy, 606 
Band-^vy, Daniel, Peasant Art in Switzerland, 632 
Belaiew, Colonel N. Y., C.B., Crystallisation of Metals. 

14 

Bird, W. H., Collective Index of the Journal of the 
Institute of Brewing, 1911-23, 845* 

Bolton, Arthur, T., F.S.A., F.B.I.B.A., The Works 
of Sir John Soane, Br.A., ^ 

Bolton, D. J., Electrical Measuring Instruments and 
Supply Meters, 15 
Bolton, L., Time Measurement, 751 
Bonnln, Alfred, Tutenag and Paktong ; with notes on 
other alloys in domestic use during the 18th century, 
764 

Bragg, Sir W. H. and W. L. Bragg, X-Bays and Crystal 
Structure, 442 

Butcher, A. Deane, International Orthotype, 866 
Carter, Howard, and A.C. Mace, The Tomb of Tut- 
Ankh-Amen, Vol. I., 114 
Conradi, C. G., Mechanical Boad Transport, 218 
Copeland, Edwin Bingham, Rice, 669 
l^rrow, Floyd L., Masters of Sdence and Invention , 
621 

Dawson, W. H., The Yearbook of the Universities ot the 
Empire, 1924, 870 

DomviUe-Fife, Charles W., Among the Wild Tribes of 
the Amazon, 440. 

Doulton Potteries, The Boyal, 844 , 

Fox, Cyril S., Civil Englne^ng Geology, 786 
Frohne, Henry W., and Alice F. and Bettina Jackson, 
Colour Schemes for the Home and Modem Interiors, 
782 

HaU, B. J., M.I.Mech.E.. Plan Copying in Black lines 
for Hot Countries, 163 • 

Harrison, H. H., An Introduction to the Stiowger* 
System of Automatic Telephony, 866 
Henry, Frank S., The Essentials of Printing, 846 
Hunter, George Leland, Decorative Furniture, 284 
Imperial Institute, Vanadium Ores, 762 
Xioahi Ogata, The Co-operative Movement in Japan, 
218 

Knowlea, L. C. A., HA., LLAC., Iltt.D., The Economic 
Development qt the Brttlih Overseas Empire, 844 : 
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Lascdlefl, E. 0. P. and 8. 8. Bullock, Bock Laboui and 
BeoasualiBatlon, 856 

Legge, H. Edith, The Divinity 8dio01, Oxford, 288 
Uoyd, John TJil, Origin and History of aU the Phanna- 
cop^ VegetaUe Drags, Chemicals and Preparations, 
Vol. 1.; 763 

London Society, The London City Churdies, 15; 
Londoner's Education, The, 664 
Mabara, Sir Charles W., Bt., The New Industrial Era, 152 
Macbeth, Ann, Embroidered and Laced Leather, 878 
Manning, Frederick, Life of Sir William White, K.G.B., 
F.B.S., LL.D., D.8o., 102 
Manning, O. P., B.einforced Concrete Design, 854 
Meares, J.W., and E. E. Keale, Electrical Engineering 
Practice, 288 

Eose, W. N., Line Charts for Engineers, 15 
Eutter, Owen, Throuidi Formosa ; an account of Japan's 
Island Colony, 86 

Scott, Sir J. O., E.C.I.E., Burma, from the Earliest 
Times to the Present Day, 886 
SeilB, Dorothy, The British Trade Boards System, 418 
Song Ong Si^p M.A., LL.M., One Hundred Years* 
History of the Chinese in Singapore. 220 
South American Handbook, 1024, 210 
Stordy, Colonel E. J., C.B.E., D.S.O., Survey of Work 
of the Granja Modelo en Puno, 856 
Students of the Indian Institute of Science, Some 
Studies in Bio-Chemistry, 857 
Toch, Maximilian, How to Paint Permanent Pictures, 647 
Woodhouse, Thomas, Jacquards and Harnesses ; Card 
Cutting, Lacing and Eepeating Mechanism, 441 

Booth, George Macaulay, paper, the Amazon Valley, 505 
Bosrs, Prof., C. V., F.E.S., disc., fused silica, 887 
Brancker, General Sir William, disc., wireless navigation, 
620 

Brazil-nut industry, 845. 

Brazilian Ambassador, chair, the Amazon Valley, 605 
Brenan, Byron, diec,. Empire oil : progress of Sarawak, 818 
Bressey, Colonel C. H., disc., London traffic, 488 
Broad^nt, L. E., letter, new uses for rubber, 840, 370 
Brock, Dr. E. W., disc., mineral wealth of the pre-Cambrian 
in Canada, 686 

Broodbank, Sir Joseph, disc., Victoria Dock district and 
its roads, 471 

Brown, George E., chair, amateur cinematography, 81 ; 

chair,, dnematognphy in natural colours, 218, 216 
Brown, Loren L., diec,, forests and timber supply of North 
America, 868 

Burgess, P. J., paper, new uses fur rubber, 276 
Burnham, Viscount, paper, the West Indies, 60 
Butcher, Mise A. I^ne, letter, report on the Society's 
examinatiouB, 877 

Butterworth, J. F., dite., vocationel tests, 801 
Buxton, Travers, dite,, commercial future of the backward 
races 262 

Byatt, Sir Horace A., dite,, the mandate system and the 
British mandates, 647 

C 

Canada, mineral wealth of the pre-Cambrian in, 667 

Cantob LEonjnsi-^Notieet of publication of reprints, 
87, 174, 108, 873, ; annual report, 668 
1st Course: — ** Cocoa cultivation in the British 
tropical colonies," by Samuel Henry Davies, M.Sc., 
F.I.C., 158 

2nd Course: — **Eecent progress in the wool 
Industries," by Prof. Aldred F. Barker, M.Sc., 861, 
873 ; tylkibut 85 

8rd Course : — CoDold diemistry," by Brio Kdghtley 
Eideal, M.B.E., MJl., Ph.D., D.So., F J.C., 830, 838, 
849; tyUabut 136 

4th Coarse : — " A study of the destructive distillation 
of coal," by Edward Victor Evans, O.B.E., F.T.C., 767, 
785,805; hMm, 221 

Cariyle, Sir Eobeit W., dite,, eo-operatlro. banking in 
India, 884 

Cattle breeding In North Manehurla, 421 
Cement manufacture Ef the Empire, 804 
Cbatterton, Sir Alfred, dUe,, Indlah ordnance factories, 
186; dim., chemical yesearoh in Iddia, 400 
(Memlcal resemeh in India, iMncr by Prof. Jocelyn F. 
Thorpe^ FJtB., 478 ^ 


Chendstry, the outlook in, Tmeman Wood lodiirf by 
Sir William J. Pope, F.E.S., 681 
Chick, Dr. H., dite,, sun, sea and open-air treatment of 
disease, 88 

Chide industry In British Honduras, 72 
Chinese Turkestan, trade of with India, 408 
Cinematography, amateur, paper by Dr. C. E. H. Mees,20 

— in natural colours, paper by G. Albert 

Smith, 214 

Citric add industry of Italy, 709 
Clarke, Oeolfroy E., presentation of medal to, 13 
Clinton, Lord, chair, forests and timber supply of North 
America, 860, 867 

Clouglier. T. E., disc., Empire settlement, 150 
Coal, destructive distillation of. Cantor Leduret by Edward 
Victor Evans, 767. 786, 806 
Coast en>sion, 570 

Cobb Lecttjbbs ‘.—Notice of publication of reprint, 821 ; 
annual report, 664 ; " Certain fundamental problems in 
photography," by T. Slater Price, O.B.E., D.Sc., Ph.D.. 
F.I.C., F.E.S., 726, 730, 763 • 

Coca cultivation in the Netherlands^East Indies, 788 
Cochrane, Hon. T. G., paper. Empire oil : the progress of 
Sarawak, 308 

Cocoa, cultivation of in tropical colonics. Cantor Leeturet 
by Samuel Henry Davies, 158 
Coins, copper, in China, 652. 

Coldstream, William, dite., recollections of some notable 
scientific men, 670 

Colloid chemist^. Cantor Leeturet, by l>r. E. E. Eideal, 
830, 888, 840. 

CommerdiU examinations, text-books for, 355 
Congo, Belgian, recent developments in, paper by Louis 
Franck, 711 

Cook, Sir Edward M., vote of thanks. Sir George Birdwood 
Memorial Lecture, 114 

Co-operative banking in India, paper by Otto Eothfeld, 
378 

movement In Danish agriculture, 858 

societies in China, 622 

Corbett, J. S., disc., forests and timber supply of North 
America, 360 

Cork and esparto industries of Constantine, 807 
Corless, Dr. C. V., paper, mineral wealth of the pre* 
Cambrian in Canada, 667 
Cotton and rubber in Peru, 304 

growing in Australia, 320 

in Spain, 116 

^mills, Chinese, 116 

supply, world's, 666 

Council, 1023-24, 1 ; meetings of, 1, 73, 223, 307, 878, 
446, 585, 623, 887; annual report, 666; 1024-25, 

elected, 568 

Courthope, Colonel G. L., M.P., dite., forests and timber 
supply of North America, 860 
Crosthwalt, Col., H. L., paper. Survey of India, 194 
Cuba, agricultural and forest products of, 602 
Cullis, Prof. C. Gilbert, paper, the geology and minaal 
resources of Cyinrus, 624 ; siver medal awarded for his 
paper, 565 

Cunynghame, Lt.-Col. Sir Percy, Bt., dite.. Empire oil, 
progress of Sarawak, 317 

Cyprus, the geology and mineral resources of, paper by 
Prof. C. Gilbert Cullis, 624 . 

Czechoslovakia, exports and imports of, 810 
, flour-milling in, 810 


D, 

Dainow, Morley, dite,, vocational tests, 290 
Dane, Sir Eidiard ,M., paper, manulacture of salt in India, 
402 ; silver medal awarded for his paper, 565 
Darting, Charles E., disc., fused silica, 888 
Davldge, W. E., disc., Victoria Dock district and Its 
roads, 474 

Davies, SamuM Henry, Cantor Ltttum, cultivation of 
cocoa in troploal colonies, 158 
Davison, T. Eaffles, disc., preservation of andent momi- 
ments and |dstoric buildtegs, 120 
Davion, Sir Edward, disc., the West Indies, 60 
Dawson of Penn, Lord, eihatr, sun, sea and open-air treat- 
ment of disease, 74, 88 
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Dcftth^watcb. beetle In timber rood, popir by Frol. H. 
Haxwdl-LeEroy, 200 

Denbigh, Enrl of, dim., Indlea ordnuice fhctorlee, 187 
Benny, Sir Andiibald, Bt., dUe„ recoUeetlona of tome 
notable edentlflo men, 680 ; ItUer, 681 
Beeeau, Iforland M., di$e., new uses for rubber, 288 
Bivi-Blyl, eouicee of inpply, 264 

DoxiHioirs AHD CoLOims SsonoN annual report, 
668 ; meetings of aimmittee, 821 ; list of committee, 
887 

1st Meeting :— ** The West Indies,** by Vlsoonnt Bum*' 
ham, O.H., LL.D., D.LiU., M.A., 80 
2nd Meeting: — ^‘‘Empire settlement,'* by Wm. C. 

Noxon, Agent-General for Ontario, 188 
8rd Meeting : — ** The oommeiolal future of the baokwaid 
races,** by F. W. Walker, 230 
4th Meeting : — ** Bmplre oil : the progress of Sarawak,** 
by the Hon. T. G. Cochrane, D.8.O., 808 
6th Meeting : — ** A sketch of the geology and mineral 
resources of Csrprus,** by Prof. C. Gilbert Cullis, 
D.Sc.. M.I.M.M., 624 

8th Meeting : — “ The mandate system and the British 
mandates," by Bt. Hon. Sir Frederick Lugard, 
G.C.M.G., G.B., D.S.O., 636 
7th Meeting Mineral wealth of the pre-Cambrian in 
Canada,'* by C. V. Corless, M.8o., LL.D., 867 
8th Meeting : — " Becent developments in the Belgian 
Congo,'* by Louis Franck, G.C.V.O., 711 

Bowling, Dr. D. B., due., mineral wealth of the pre-Cam- 
brian in Canada, 685 

Drummond, Lt.-Col. F. D. W., disc., forests and timber 
supply of North America, 868 
Duke, Sir (Frederick) William, obiluarp, 531 
Dyson, Sir Frank, chair, the free pendulum, 446, 458, 460 


E 

Earthquake in Japan, paper by lycmasa Tokugawa, 224 
East India Company, archives of, Oeoive Birdwood 
Memorial Lecture by William Foster, 106 
Eckersley, Captain P. P., disc., beam system of wirdess 
telegraphy, 610 

Eden, F. S., dUe., forgeries of ancient stained glass, 64 
Eeles, F. C., disc., forgeries of ancient stained glass, 55 
Egg trade of Egypt, 320 
Empire settlement, jtaper by Wm. C. Noxon, 188 
Engineering, illuminating, conference on, 707 
Evans, Arthur F., dite., the fishing Industry, 806 ; Utter, 
London traffic, 440 

Evans, Edward Victor, Cantor Leeturee, destructive 
distillation of coal, 767, 785, 806 
Evans, Dr. J. W., F.B.S., cAotr, the geology and mineral 
resources of C^rus, 624, 646, 647; dice., mineral 
wealth of the pre-Cambrian in (Canada, 686 
Examinations, Botal Soodett of Axis, 1024, notice, 
608; annual report, 666 ; report on, 821 
Exhibition, British Empire, fellowship of, 887 
Exhibitions (chairman's address) by Lokl Askwith, 2; 
Utter by Walter C. Hancock, 66 


F 

Fairbalm, J., diee,. new uses for rubber, 287 
Feather industry of Canton, 18 
Fellows, list of, notice, 187 
Female labour in Cani^, 670 
Finance, ammal report, 667 
Financial statement for 1028, 613 
^h*flour manufacture in Fiance, 848 
Fishing industry, the, paper by Neal Green, 888 
Flax glowing in South Africa, 84 
Fleming, Prof. J. A., F.E.B., dice., the beam system 
of wireless tdegcaphy, 817 
Flour-milling in Ciedioslovidda, 810 
Forest resources of (mile, 100 
Fnrests and forestry in Ontario, 788 

timber supply of North America, puper by 

B. L. Boblnson, 880 

of Kenya, 188 

Formosa, 288 


Forsyth, W. A., diee., preservation of ancient monuments 
and historic buildings, 120 ; diee., deatb-watdi beetle 
in timber roofs, 288 

Foster, William, Sir George BUdwood Memorial Lebture, 
the archives of the Honourable Hast India Company, 
108 

France, la vie industridle en, 84, 161, 282, 880, 886, 402, 
590, 887, 750, 802, 860 

Franck, Louis, paper, recent developments in the Bdgian 
Congo, 711 

Franklin, C.S. dice., the beam system of wirdess tdegraphy, 
818 

Freeman, Henry Somerson, cMluary, 270 

Fremantle, Alan F., dice., co-operative banking In India, 
882 

French, J. C., paper, art of the Pal empire, 607 

Fur trade of Yakutsk, 622 

Furniture (old) acquired by Victoria and Albert Museum, 
652, 666 

Furs and the fur trade, paper by F. C. Ingrams, 608 


G 

Gaster, Leon, diee., vocational teats, 209 
Gan vain. Sir Henry, paper, sun, sea and open-air treatment 
of disease, 74 

Gill, Frank, dice., the beam system of wirdess telegraphy. 
610 

Ginger industry of Canton, 512 
Glass industry of Esthonia, 288 

painting, 18th century, 724 

Gold Coast, trade of, 872 

Gosling, H., M.P., chair, Victoria Dock district and its 
• roads, 468, 474 

Grass-cloth weaving in China, 808 
Green, A. J., dice., sun, sea and open-air treatment of 
disease, 82 

Green, Ncalj paper, the fishing industry, 888 
Greenhalgh, H. B., dice., recent developments in the 
Belgian (3ongo, 722 • 

Griffith, W. L., dice., Empire settlement, 150; mineral 
wealth of the pre-Cambiian in Canada, 686 
Guernsey, 88 

Guildhall, visit of fellows to, 428 
Gum copal in the Philippines, 666 
tragacanth production, 510 

H 

Hadfield, Sir Bobeit, Bt., F.B.8., dice., fused silica, 886 

Hagopian, Prof. G., dice., Arabs in art and literature, 863 

Hamilton, Sir B. W., M.P., dice., the mandate system, 550 

Hancock, Walter C., dice., new uses for rubber, 285 

Harbour project for Cochin, India, 511 

Harrison, G., dice., vocational tests, 801 

Hayashi, Baron, dice., the earthquake in Japan, 281 

Hayti, economic condition of, 404 

■■■ — , national resources of, 474 

Heaton, Noel, dice., forgeries of andent stained glass, 68 ; 

diee., death-watch beetle in timber roofs, 268 
Hemp, Persian ambarl, 648 

Henshaw, Mrs. JuUa W., Mann JuveniU Lecture, among 
the Selkirk Mountains of C!anada, 157 n 

HiU, Dr. Arthur William, F.B.8.. paper, Boyal Botanie 
Gardens, Kew, 87 ; dice., war cemeteries, 368 
Hinchley, Prof. J. W., dice., chemical research in India, 480 
Hinks, A. B., F.B.S., dice., the Survey of India, 204 
Holland, Sir Thomas H., F.B.8., chair, the Survey of 
India, 202 ; dice., manufacture of salt in India, 416 r 
cAoir, chemical research in India, 477, 487; diee., 
mineral wealth of the pre-Cambrian in Canada, W 
Hope-Jones, F., paper, the free pendulum, 448 ; silver 
medal award^ for his paper, 566 
Howard Lecture, " The development of the steam turbine,** 
reprint of, 2 

Humberstone, T. U:, dUe., vocational teats, 800 
Hume, Sir (3eorge, dice., London traffic, 488 
Bumifiireys, G. W., dice., Victoria Bock dislriet and Ha 
loa^ 478 

HutUm, Br. B. 8., dice., fused sfliea, 887 
Bydro-dectrio devdopment in New Zealand, 868 
power resources of Sweden, 888 
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Umatra, Finland, powfr scheme. 787 
India, Chinese Turkestan trade with, 408 
proposed Cochin harbour, 611 

Indian Sionoif Meetings * of committee, 218, 640] 
■annual report, 668 ; list of committee, 838 
1st Meeting : — {Sir Qeorge Birdwood Memorial teeiwre), 
“'The arohiyes of the Honourable East India 
tlompany,'* by William Foster, C.I.E., 106 
'2nd Meeting : — The Indian ordnance factories and 
Indian Industries," by Brlg.-Qen. H. A. Young, 
C.I.E., C.B.E., B.A. retired, 176 
8rd Meeting " The Survey of India," by Colons 
H. L. CrMthwait, C.I.E., E.E., retd., 104 
4th Itoetlng: — Manufacture of salt in India," by 
Sir Biohard M. Dane, K.C.I.E., 401 • 

6th Meeting : — Progress of co-operative banking in 
India," by Otto Bothfeld, I.C.S., 373 
6th Meeting Chemical research in India," by 
^f. Jocelyn E. Thorpe, C.B.E., D.Sc., Ph.D., F.I.C., 
F.B.S., 477 

7th Meeting " The art of the Pal empire in Bengal," 
by J. C. French, I.C.8., 607 

Industrial designs, competition of, 87, 174, 607 ; annual 
report, 565; report and awards, 689 ; visit of H.M. the 
Queen, 689,739 

development in China, 461 

' disputes, loss of working days through. 404 

IndustrieUe, la vie, en France, 84, 161, 232, 330, 386, 402, 
600, 687, 760, 802, 869 
Industries, manufacturing, of Mexico, 611 
■■ ' ' , Turkish, 820 

Ingrams, F. C., paper, furs and the fur trade, 603 
Irrigation works on the Murray river, 270 
Italian Ambassador, disc., the beam system of wireless 
' telegraphy, 620 

lyemasa Tokugawa, paper, the earthquake and the work 
on reconstruction in Japan, 224 


J 

Jackson, Admiral of the Fleet Sir Henry B., F.B.S., 
eAotr, wireless navigation, 626 ; disc., the beam system 
of wireless telegraphy, 617 

Jackson, Sir Herbert, F.B.S., chair, histoiy, development 
and commercial uses of fused silica, 338 ; chair, photo- 
graphy in science, industry and medicine, 604 ; chair, 
reoolleotlons of some notable scicntiSc men, 680 ; chair. 
the outlook in chemistry, 680 
Jacob, Sir Lionel M., disc.. Survey of India, 206 
Jade, amber and precious stones in Burma, 170 
J apan, reconstruction in, 31 ; paper by lyemasa Tokugawa, 
224 

Johore causeway, 622 

Jones, H. Wyiidham, leUer, Empire oil: progress of 
Sarawak, 319 

Jones, Jack, M.P., dice., Victoria dock and its o>ads, 478 
K 

Kapok, Java, 896 

Kashgw. means of communication in, 476 
Kendrick, A. F., disc., Arabs in art and literature, 60S 
Kenya and Uganda, trade of, 606 
Kenyon, Sir F. Q., disc., war cemeteries, 354 
Kemot, Dr. J. 0., diee., the Sailing industnr. 806 
" Kilim " carpet indust^ of Poland, 170 
Smber. Sir Henry. oOttuarv. 108 
^SSvatildk, Sir CyxiT^ Victoria Dock district and ita 
lOadf, 478 

Kaowlos, J. A., MMf, forgeries of ancient stained glass, 88 


L 

Lace industry, Ghlnese, 168 
of Tonkin, 737 

Lamb, Comndaslonsr IL C., cMse., Empite settlement, 147. 
Lamlngton, Lord, no-operativp banking in India, 
880; disc.; Arabs in art and literati 698 
Law, Ernest, pres«taU6n of ancient monuments and 
Ustoiio boMlw* 189 


Lawrence- Archer, C!ol6nel J. H., died,, Indian ordnance 
factories, 186 

Leather boot industry in Kalgan, 272 
Legge, Dr. T. M., diec., forgeries of andent stained glass, 64 
Leggett, Brig.-Qen. A. H., diic., the earthquake in Japan, 
281 

Leggett, Major Sir Humphrey, dkoir, commercial future 
of the backward races, 260; diec., recent developments 
in the Belgian Congo, 724 

Le Hunte, Sir Qeorge, chair, commercial future of the 
backwanl races, 289 

Lenox-Cohyngham, Colonel Sir Gerald, F.B.S., disc.. 
Survey of India, 204 
Library, books presented to, 234 
Lignites, Nigerian, 34 

Logarithm tables of General Shortrede, Utter, Charles and 
Edwin Layton, 870 

London traffic, paper by Sir Lynden Macassey, 424; 

Utter, J. B. W. Ambrose, 682 
Low, B. J., disc., the free pendulum, 469 
Lowe, Miss S. D.. disc., vocational tests, SOI 
Lugard, Bt. Hon. Sir Frederick, paper, the mandate 
system and the British mandates,^ 686 ; disc., recent 
developments in the Belgian Congo, 722 ; silver medal 
award^ for his paper, 565 
Lupton, Arnold, Utter, Survey of India, .233 


M 

Macassey, Sir Lynden, paper, London traffic, 424 ; disc., 
Victoria Dock district and its roads, 472 
MacBride, Prof. E. W., F.B.S., choir, the Oshing industry, 
394 

McGrath, Mrs. Arthur (Bosita Forbes), paper, Arabs in 
art and literature, 649 ; silver medal awarded for her 
paper, 565 

Mackenzie, Sir William, presentation of medal to, 13 
Maclagan, Bobert Dalrymple, appointed director of the 
Victoria and Albert Museum, 670 
McMahon, Sir Henry, disc., Empire oil; progress of 
Sarawak, 818 • 

Macnab, William, diec., manufacture of salt in India, 417 
McVicar, D., diec., forests and timber supply of North 
America. 369 

Magnus, Sir Philip, Bt., vote of thanks to chairman, 
opening meeting, 14 
Malaya, new industries for, 319 
Manchuria, Northern, development of, 688 

, livestock industry of, 707 

Mandate system and British mandates, paper, by Bt. 

Hon. Sir Frederick Lugard, 636 
Mangrove bark, 116 
in Sumatra, 610 

Mann Juvbnilb Lbotubbs -.^Notice, 19 ; annual report* 
664 

Bone, Dr. William Arthur, F.B.S., "Fire and 
explosions," 119, 187 

Hensbaw, Mrs. Julia W., F.B.G.S., "Among the 
Selkirk Mountains of Canada (with ice-axe and 
camera)," 167 

Kant, Sir Beginald A., disc., manufacture of salt in India 
416 

Marconi, Senatore G., paper, results obtained from the 
beam system of wireless telegraphy, 607; elected 
chairman of council, 623 

Marks, H., disc., Vlctoila Dock district and its roads, 474 
Martin, Walter, disc., furs andi the fur trade, 608 
Match production in Latvia, 766 
Maw, Dr. William Henry, obitmrp, 819 
Maxwell-Lefroy, Prof. H., paper, treatment of the death* 
watch beetle in timber roofs, 260 
Maybury, Sir Henry, paper, the Victoria Dock district and 
its roads, 464 ; silver medal awart^ed for his paper, 565 

MTOAm : — 

Albert, list of awards, 269 ; awarded to H.B.H. the 
Prince of Wales, 468 ; presentation by H.BJS. the 
Duke of Connaught, 628 ; annual repo^ 664 
Society's silver medals for popere read in 1982*88 
presented, 18 ; 1988-84 awarded, annual report, 664 

Mees, Dr. 0. E. K., paper, amateur dnematograpby, 20 
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Annual Obnibal Mutino. neUee, 616; report of 
meeting, 668 

Canton Lbotubbs (me ** Cantor '*) 

Cobb Lboturbb (tee **Cobb*') 

BOMiNfONS AND COLONIES Sbotion («m ** Dominions '*) 
Indian Seotion (see ** Indian ") 

Mann Juyenile Lbotubes <sm ** Mann ") 

Bn Qeobge Bibdwood Memobial Leotube (tee 
Sir Cieorge Birdwood *') 

Tbuenan Wood Leotube (tee " Xmeman Wood **) 
Meetings, Ob^inabt Annual report, 668 
Ist Meeting : — " Exhibitions," opening address by Lord 
Askwith, E.C.Bm K.C., D.G.L., CShalnnan of the 
Council, 2 

Extra Meeting Amateur Ginematogrephy," by 
C. B. K. Mees, D.So., 20 

2nd Meeting : — " T^ldphotographie, tolautographle, 
tdldvlBlon (avec experiences et projections)," by 
Monsieur Edouard Belin [Not printed] 

8rd Meeting: — “Forgeries of ancient stained glass," 
by J. A. Knowles, 38 

4th Meeting ; — " The effect of sun, sea and open<air in 
the treatment of disease," by Sir Henry Cauvain, 
M.A., M.D., M.Ch., 74 

6th Meeting " The work of the Itoyal Botanic Gardens, 
Kew,” by Arthur William HiU, M.A., Sc.D., r.R.S„ 
F.L.B., 87 

0th Meeting : — " Preservation of ancient monuments and 
historio buildings," by Sir Frank Baines, C.V.O., 
C.B.B., 120 

7th Meeting : — " Cinematography in natural colours," 
by G. Albert Smith, 218 

8th Meeting : — “ The history, development and 
commercial uses of fused silica," by Sir Eichaid 
Arthur Surtees Paget, Bt., 83 
0th Meeting : — “ The earthquake and the work on 
reconstruction in Japan," by lyemasa Tokugawa, 
O.B.E., 224 

loth Meeting: — "The treatment of the death-watch 
beetle in timber roofs," by l*rof. H. Maxwell-Lefroy, 
M.A.. 260 

11th Meeting: — "New uses for rubber," by P, J. 
Burgess, M.A., F.C.8., 276 

12th Meeting: — "The use of vocational tests in the 
selection of a vocation," by Charles S. Myers, C.B.E., 
M.D., Sc,D., P.R.S., 291 

13th Meeting : — " Building and decoration of the war 
cemeteries," by Major-General Sir Fabian Ware, 
K.C.V.O., E.B.E., CAl.G., C.B., 344 
14th Meeting : — " Personal recollections of some notable 
sdentiflo men," by Alan A. Campbell Swiuton, F.B.S., 
671 

16th Meeting : — " The forests and timber supply of 
North America," by B. L. Robinson, Forestry Com- 
missioner, 860 

16th Meeting The fishing industry and its by- 
products," by Neal Green, 388 
17th Meeting : — " London traffio," by Sir Lynden 
Maoassey, K.B.E., LL.D., D.Sc., 428 
Extra Meeting : — " The Amazon Valley and its develop- 
ment," by George Macaulay Booth, 606 
18th Meeting: — "The free pendulum," by F. Hope- 
Jones, MJ.E.E., 446 

10th Meeting: — "The Victoria Dock district and its 
roads," by Sir Henry Maybury, K.CM.G., C.B., 
M.lnst.C.E., 468 

Extra Meeting : — " Photography in science, industry and 
medicine,** by T. Thome Baker, F.R.P.S., 406 
20th MeeU^ : — ** Wireless navigation," by J. Robinson, 
M.Sc., Ph.D., F.InstJP., 616 
2l8t Meeting:— ** Furs and the fur trade," by F. C. 
Ingrams, 608 

22nd Meeting-:— (TfUMfUNi Wood Lecture) ** The outlook 
in dhemistry," by Sir WllUam J. Pope, K.B.B., F.RB., 
LL.D.. D.So., 681 

28zd Meeting : — The position of the Arabe in art and 
literature,’* by Mrs. Arthur McGrath (Eoeita Forbes), 
640 ' 

Extra Meeting Results obtained over very long 
distances by short wavedireotional wMess telegrM>hy, 
more generally referred to as the beam system," 
Benatore Guglielmo Marconi, G.C.V.O.,LLJ>.,DAo.,607 


Melitns, Paul Gregory, oNtuanf, 302 
Menzies, G. K., disc.. Royal Botanic Gardens, 101 ; diee., 
furs and the fur trade, 603 
Meicantile marine construction, 857 
Meston, Lord, chair, manufacture of salt in India, 401, 416 
Mexico, undeveloped natural resources of Quintana Boo. 
634 

Miller, H. E., dite., new uses for rubber, 286 
Miller, Sir John O., disc., Survey of India, 205 ; dice., 
manufacture of salt in India, 418 ; dice., Victoria Dook 
district and its roads, 478 

Miner, Dr. W. G., dice,, mineral wealth of the pre^CandbKi an 
in Canada, 684 

Milner, Viscount, chair, the mandate system and British 
mandates, 648 

Mineral resources of Southern Hsinkiang, 442 

wealth of the pre-Cambrian in Canada, paper by 

Dr. C. V. Ckuless, 667 
Mining operations in the Rand, 867 
Mint, new Chinese, 808 

Mitra, J. M., disc,, co-operative banking in India, 888 
Montagu, Hon. Stuart A. S., disc., amateur olne^ 
matography, 80 

Mordey, William M., ditc., recollections of some notabla 
sdentifio men, 680 

Morocco, electric power scheme in, 708 

, harbour works in, 710 

, mineral wealth of French aone, 700 

resources of Spanish zone, 700 

Motor trade of Australia, 784 

transport in Bulgaria, 766 

Murray, J. A., disc., the Amazon Valley, 608 
Myers, Dr. Charles S., F.R.S., paper, use of/*teMtional 
tests, 201 ^ 

N 

Naval architecture, recent developments in, 802 
Negro (American), vital statistics of, 82 
Newcomen Society, the, 84 

New Guinea, Dutch, projected development of, 788 
Nicholson, Captain Ck>lln, dice., wirdess navigation, 629 
Noble, Saxton, dice., recollections of some notable sdentifie 
men, 581 

Noxon, Wm. C., paper, Empire settlement, 188 

O 

Obituaby :— 

Annual report, 667 
Aglus, Edward Tancred, 808 
Beilby, Sir George T., F Jl.S., LL.D., 706 
Duke, Sir (Frederick) William, G.C.I.E., K.C.S.I., 631 
Freeman, Henry Somerson, 270 
Klmber, Sir Henry, Bt., 108 
Maw, William Henry, LL.D., M.InBt.(7.E., 810 
Melitus, Paul Gregory, C.8.I., C.I.B., LC.S., 802 
Stewart-Clark, Sir John, Bt., 288 
Taylor, George William, 206 
Veitch, Sir Harry James, 605 
Waring, Francis John, C.M.G., M.Inst.CJi., 218 
Wenger, Albert Francis, 288 
Ochre, French, production, 551 

Oil (Empire) : the progress of Sarawak, paper by Hon.. 

T. G. Cochrane, 308 ^ 

(palm) cultivation in Sumatra, 800 

Oliver, Prof. F. W., F.R.S., dice., the work of the Royal 
Botanic Gardens, Kew, 100 
Olivier, Lord, dite., co-operative banking in India, 381 
Opium, Mac^onian, 116 

Ormsby-Gore, Hon. ’William, M.P., dite., the mandate* 
system and British mandates, 640; chair, recent 
developments in the Belgian Congo, 711, 723 
Ostrich feather industry. South African, 688 
Oversea settlement, 460 • 

P 

Paget, Sir Ridiard A. S., Bt., paper, fused silica^ 323 ; 

sliver medal awarded for his paper, 564 
Papua, the resources of, 550 

Parker, Dr. W. Rushton, disc.,, sun, sea and opei|-air 
treatment of disease, 82 ; dice., Aeath-wateh bi^le, 
260; dife.,newuses for rubber, 286; disc., reooUectloiis 
of some notable sdentifio men, 570 ; dice., the Anumon 
Valley, 608 
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Piniftcottk A. E.. Iftter, treatment of death-watch beetle, 
802 

Paiiy, M. S. diee., new uses for robber, 285 
Pareons, Hon. Sir Charies A., F.B.8., diee,, fused flUea, 
886 
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